DEPARTMENT OF ENGLISH
KAKATIYA UNIVERSITY
SYLLABUS FOR I YEAR (I SEMESTER) GENERAL ENGLISH
AT UNDERGRADUATE LEVEL
W e _{,’ (under CBCS from 2019-2020)

Text Book Entitled - English for Advancement -{ov L Yeox L\,_ (4 edlLS
Published by On}ent BlacKSwian (SemT 4T )

UNIT ONE " TEXT AN ASTROLOGER'S DAY by
{SHORT FICTION) RK.NARAYAN

GRAMMAR

NOTUNS AND PRONOUNS

| VOCABULARY

WORD ROOTS

READING COMPREHENSION

| PRONUNICATION

| LANGUAGE SKILLS

HAZARDS OF FOOD COLOURING

CONSONANTAL SOUNDS

TYPES OF LISTENING

SOFT SKILLS MOTIVATION AND GOAL-SETTINC
UNIT TWO TEXT OF STUDIES by FRANCIS BACON
(PROSE)
| GRAMMAR ADJECTIVES
' VOCABULARY FUNNY SIDE OF ENGLISH
READING COMPREHENSION ' PLEASURES OF IGNORANCE by
ROBERT LYND
PRONUNICATION VOWEL SOUNDS

LANGUAGE SKILLS

CONVERSATION SKILLS

SOFT SKILLS TIME MANAGEMENT
"UNIT THREE - TEXT A POISON TREE by WILLIAM
(POETRY) BLAKE
GRAMMAR ADVERBS
SPELLING COMMONLY MISSPELT WORDS
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READING COMPREHENSION VALUES IN LIFE by RUDYARD
KIPLING
PRONUNCIATION PHONETIC TRANSCRIPTION

S0OFT SKILLS

EMOTIONAL INTELLIGENCE &
SOCIAL CONSCIOUSNESS

' UNIT FOUR TEXT THE RISING OF THE MOON by
(DRAMA) LADY GREGORY
GRAMMAR VERBS
PRONUNICIATION INTONATION
READING COMPREHENSION HAZRATH URS
LANGUAGE SKILLS SPEAKING - JAM
i VALLUE ORIENTATION SELF-DISCOVERY
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DEPARTMENT OF ENGLISH
KAKATIYA UNIVERSITY
SYLLABUS FOR 1 YEAR (I SEMESTER) GENERAL ENGLISH
AT UNDERGRADUATE LEVEL
(under CBCS from 2019-2020)

UNIT ONE TEXT WITH THE PHOTOGRAPHER by
(SHORT STEPHEN LEACOCK
FICTION)
GRAMMAR PREPOSITIONS
VOCABULARY PREFIXES AND SUFFIXES
SPORTS, POLITICS AND
DEMOCRACY by ARIO BIMO
READING COMPREHENSION UTOMO
PRONUNICATION STRESS
LANGUAGE SKILLS INTRODUCING ONSELF IN
FORMAL AND INFORMAL
SITUATIONS
SOFT SKILLS LATERAL THINKING
UNIT TWO TEXT A TREATISE ON GOOD MANNEI
(PROSE) AND GOOD BREEDING by
JONATHAN SWIFT
GRAMMAR CONJUNCTIONS
VOCABULARY SYNONYMS
READING COMPREHENSION THE ECONOMIC POWER OF
LANGUAGE by GABRIELLE
HOGAN-BRUN
STRESS AND
PRACTICE IN PHONETIC
PRONUNICATION TRANSCRIPTION
LANGUAGE SKILLS LISTENING COMPREHENS_ION i
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SOFT SKILLS

ATTITUDE

UNIT THREE TEXT ODE ON SOLITUDE by
(POETRY) ALEXANDER POPE
GRAMMAR KINDS OF SENTENCE
SPELLING PLURALS
READING COMPREHENSION JADAV PAYENG: THE FOREST
MAN OF INDIA
PRONUNCIATION ASSIMILATION
SOFT SKILLS TEAM WORK
UNIT FOUR TEXT A MARRIAGE PROPOSAL by
(DRAMA) ANTON CHEKOV
GRAMMAR COMMON MISTAKES
PRONUNICIATION ELISON
READING COMPREHENSION HOW I BECAME A PUBLIC
SPEAKER? by GEORGE BERNARD
SHAW
LANGUAGE SKILLS PRESENTATIONS
VALUE ORIENTATION SELF-CONFIDENCE
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.A/B.COM/BBA/B.SC ENGLISH II YEAR
SEMESTER - 111

PAPER — III: ENGLISH

Theory: 3 Hours/Week; Credits: 3 Marks: 100 (Internal: 20; External: 80)

Prescribed Textbook entitled: English for Excellence
Published by Orient BlackSwan

UNIT I: GENDER EQUALITY

1. “Achieving Gender Equality in India: What Works, and What Doesn’t” by Smriti Sharma
2. “They Shut me up in Prose” by Emily Dickinson

3. Prepositions

4. Phrasal Verbs

UNIT II: GENDER ROLES

1. “The Wonder Story of Kalpana Saroj” by Rakhi Chakraborthy
2. “The Kitchen” by Vimala

3. Voice

4. Technical Vocabulary

UNIT III: ENDING VIOLENCE AGAINST WOMEN

“What is my Name?” by P.Sathyavathi

“Voice of the Unwanted Girl” by Sujatha Bhatt
Connectives

Idioms
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.A/B.COM/BBA/B.SC ENGLISH II YEAR
SEMESTER -1V

PAPER - IV: ENGLISH

Theory: 3 Hours/Week; Credits: 3 Marks: 100 (Internal: 20; External: 80)

Prescribed Textbook entitled: English for Excellence
Published by Orient BlackSwan

UNIT I: RENEWABLE AND NON-RENEWABLE RESOURCES

Jadav Payeng

“The Tame Bird was in a Cage” by Rabindranath Tagore
Reported Speech

Commonly Confused Words

=

UNIT II: ECOSYSTEMS AND ENVIRONMENTAL POLLUTION

1. “Climate Change and Global Warming” by Michael Shafer
2. “A Requiem for Earth” by O.N.V.Kurup

3. Conditionals

4. Suffixes

UNIT III: CONSERVATION AND BIODIVERSITY

1. “The Ungrateful Man: A Conversation between Trees ” by Swathi Shenoy
2. “The Felling of the Banyan Tree” by Dilip Chitre

3. Common Errors

4. Collocations
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Unit-II

Unit-III

Unit-IV

C.B.C.S Pattern Syllabus from 2019-2010 onwards
B.A., B.Sc., B.Com. & B.BA
1st Semester IInd Languages - Telugu
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C.B.C.S Pattern Syllabus from 2019-2010 onwards
B.A., B.Sc., B.Com. & B.B.A.
2nd Semester IInd Languages - Telugu
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KAKATIYA UNIVERSITY, WARANGAL
B.A, BSc, B.Com. & BB.A (CBCS)
Syllabus - 2020
Telugu (Second Language)
3rd Semester
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KAKATIYA UNIVERSITY, WARANGAL
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Unit -IIT

B.A., B.Sc., B.Com. & B.B.A (CBCS)

Syllabus - 2020
Telugu (Second Language)
4th Semester
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KAKATIYA UNIVERSITY, WARANGAL. TS.
DEPORTMENT OF HINDI SYLLABUS
HINDI I SEMESTER
UnitI:  1.Utsaaha Ramachandra shukla
2.charitra ka sanghathan ‘Babu gulaaba rai
3. Bajaaara darshan Jainendra kumar
4, sadgati Premchand (Katha Sindhu)
Unit 1l: 1.Bhaabhi Mahaadevivarma
2.Bharat mein sanskriti sangam Ramdharisimha Dinakar
3.Rashtra ka swaroop Vasudeva sharan Agarval
4. chota jadugar Jai Shankar Prasa (Katha Sindhu)
Unit [ll: 1.sach ka sauda sudarshan (Katha Sindhu)
2. Praaya chitt Bhagavati charan varma (Katha Sindhu)
3. Pardaa Yashpal (Katha Sindhu)
4, chief ki daavat Bheeshma sahaani (Katha Sindhu)
Unit IV : GRAMMER
1. Rewriting ofa sentences as directed based on Gender, Number,
Tense,case and voice
2. correction of sentences
3. Usages of wordsa into sentences
4. official Hindi :
A. Administrative Terminology( Prashaasanika shabdavali) 100
B. Official Designationsa( Padnaam) 100 words
C. Translation ofa Hindi words inta English
D.Trsanslation of English words into Hindi
HINDI Il SEMESTER
Unit| 1. Dharti ka swarg Vishnu prabhakar
2. Taayee vishvambar nath Sharma’ kaushik’
3. And eke chilke Mohan rakesh
4.Dipty collectory Amarkant { katlha Yndhes)
Unit Il 1. Raajaneeti kaa bantwara Hari Shankar parsai

2.swaami Vivekananda
3. Paryaavaran aur Hum
4_Gadal Rangeya Raghav

Unitlll 1. Hansoo yaz roun

2. Wapasi
3.seeva
4.Siliya

Unit IV : Grammer

1. Sandhi vichched

2.Antonyms ( vilom shabd)

3. Letter Writing : Persona! leet
Application

vamshidhar vidyalankar
Rajeeva garg

((edlca Siandds
vinayaka rao vidyalankar ¢ a3 - &,\Ama
Usha Priyamvada
Mamata kaaliya
Susheels takbhore
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Kakatiya university, warangal. TS
Deportment of Hindi

Hindi | Semester, Model Paper
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kakatiya university, warangal. TS
Deportment of Hindi
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kakatiya university B.A, B.COM,B.SC ( IV semester)
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KAKATIYA UNIVERSITY,WARANGAL
B.Sc. Programme
Under CBCS System wef A.Y: 2020-21
Second Year :: Semester - [V
BS-402/ SEC-4 (Common to all Science Courses)

Remedial Methods of Pollution - Drinking Water & Soil Fertility
[ 2HPW, #Credits: 2, Marks:50 (Internal: 10, External:40)]
(Taught by: Chemistry Department)

UNIT I: Remedial Methods for Pollution:

Prevention and control of air pollution: Ozone hole - Causes and harm due to ozone
depletion, Effect of CFC’s in Ozone depletion and their replacements, Global Warming and
Green-house effect, Precaution measures to control global warming, Deleterious effect of
pollutants, Endangered monuments, Acid rain, Precautions to protect monuments, Sources
of Radiation pollution, Chernobyl accident and its consequences. Radiation effect by usage
of cell phones and protection tips, Deleterious effects of cell phone towers and health
hazards.

Sources of water pollution: (i) Pollution due to pesticides and inorganic chemicals,

(i1) Thermal pollution (iii) Ground water pollution (iv) Eutrophication.

Methods for control of water pollution and water recycling: Dumping of plastics in rivers
and oceans and their effect on aquatic life, Determination of (i) Dissolved oxygen and

(i1)) Chemical Oxygen demand in polluted water, Illustration through charts (or)
demonstration of experiments,

Sources of soil pollution: (i) Plastic bags (ii) Industrial and (iii) Agricultural sources, Control
of soil pollution, Environmental laws in India, Environmental benefits of planting trees.

UNIT II: Drinking Water and Soil Fertility Standards and Analysis:

Water quality and common treatments for private drinking water systems, Drinking Water
Standards: 1. Primary drinking water standards: Inorganics, Organics and Volatile Organic
Chemicals, 2. Secondary drinking water standards: Inorganics and Physical Problems, Water
testing, Mineral analysis, Microbiological tests, Pesticide and Other Organic Chemical Tests,
Principle involved in Water Treatment Techniques: (i) Reverse Osmosis (ii) Disinfection
methods such as Chlorination, Ultraviolet light, ozonation etc... (iii) Chemical oxidation
and iv) lon exchange (water softeners). Visit to nearby drinking water plants and interaction
at sites.

Introduction to Soil Chemistry: Basic Concepts. Effect of PH on nutrient availability,
Macronutrients and their effect on plants, Carbon, Hydrogen, Oxygen, Nitrogen and
Phosphorus, other macronutrients, Calcium, Magnesium and Sulfur, Micronutrients and their
effect on plants, Boron (B4+O7 *), Copper (Cu®*"), Iron (Fe?*, Fe**), Manganese (Mn?"),
Molybdenum (MoO4?"), Zinc (Zn>"), Cobalt (Co**), Chlorine (CI) and others. Determination
of soil nitrogen by Kjeldahl method, Illustration through charts and demonstration of
experiment, Visit to nearby agricultural forms and interaction with farmers, Discussion with
farmers on the use of ‘Soil Analysis Kits’.

kokok



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
B.Sc. Programme under CBCS
With effect from the A.Y: 2019
Optional Paper
(Common to all Science Courses)

IIT Year SEMESTER - VI

PUBLIC HEALTH AND HYGIENE

UNIT-I: Nutrition, Environment and Health

1.1 Classification of foods — Carbohydrates, Proteins, Lipids and Minerals.

1.2 Nutritional deficiencies and disorders of Carbohydrates, Proteins, Lipids and Minerals.

1.3 Concept, Steps and Applications of Environment and Health Impact Assessment.

1.4 Industrial, Agricultural and Urban Health. Environmental Pollution and Associated Health Hazards.

UNIT-II : Communicable and Non-Communicable Diseases

2.1 Causes, symptoms, diagnosis, treatment and prevention of Communicable Diseases (Malaria,
Filaria, Tuberculosis and AIDS).

2.2 Causes, symptoms, diagnosis, treatment and prevention of Non-Communicable Diseases
(Hypertension, Coronary Heart Diseases, Diabetes and Obesity).

2.3 Symptoms, treatment and prevention measures of Water Bormne Diseases (Diarrhea, Typhoid,
Hepatitis and Amebiasis).

2.4 Symptoms, treatment and prevention measures Air Borne Diseases (COVID-19, Influenza,
Whooping couph and Chickenpox).

UNIT-III :Food and Diet Systems

3.1 Definition of Food, Types of foods (Texturized foods, Novel foods and Organic foods).

3.2 Food safety system and issues; Physical, chemical and microbiological contaminants; The
significance of foodborne diseases.

3.3 Principles of diet in diseases, Classification of diets according to nutrients.

3.4 Etiology, Symptom and Dietary Management in Obesity, Underweight, Hypertension, Diabetes
Mellitus, Atherosclerosis.

UNIT-1V : Personal Hygiene and Sanitation

4.1 Definition of Hygiene and Sanitation, Personal Hygiene of food handler, Techniques of Washing
Hands, Pest control and Garbage Disposal.

4.2 Definition of Public Health, Hygiene, Social and Preventive Medicine, Basic aspects of Personal
Hygiene and Disposal of Waste.

4.3 The Hygiene Practices of the different categories of family members (children, parents and aged
members)

4.4 Definition of Sanitation, Environmental Sanitation, Sanitation of Food Serving Institution,
The importance of proper sanitation practices.

Suggested Readings:
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SEMESTER-I

2.1 Differential and Integral Calculus
DSC-1A BS:101

Theory: 5 credits and Tutorials: 0 credits
Theory: 5 hours /weck and Tutorials: 1 hours /week

Objective: The course is aimed at exposing the students to some basic notions in differential
calculus.
Outcome: By the time students complete the course they realize wide ranging applications of the
subject.

Unit- 1

Partial Differentiation: Introduction - Functions of two variables - Neighbourhood of a point
(a,b) - Continuity of a Function of two variables, Continuity at a point - Limit of a Function of
two variables - Partial Derivatives - Geometrical representation of a Function of two Variables -
Homogeneous Functions.

Unit- II

Theorem on Total Differentials - Composite Functions - Differentiation of Composite Functions
- Implicit Functions - Equality of fzy(a,b) and fy.(a,b) - Taylor’s thecorem for a function of two
Variables - Maxima and Minima of functions of two variables — Lagrange’s Mcthod of undetermined
multipliers.

Unit- ITI

Curvature and Evolutes: Introduction - Definition of Curvature - Radius of Curvature - Length
of Arc as a Function, Derivative of arc - Radius of Curvature - Cartesian Equations - Newtonian
Method - Centre of Curvature - Chord of Curvature.

Evolutes: Evolutes and Involutes - Properties of the evolute.

Envelopes: One Parameter Family of Curves - Consider the family of straight lines - Definition -
Determination of Envelope.

Unit- IV

Lengths of Plane Curves: Introduction - Expression for the lengths of curves y = f(z) -
Expressions for the length of arcs z = f(y); z = f(t), y = ¢(t); 7 = f(0)

Volumes and Surfaces of Revolution: Introduction - Expression for the volume obtained by
revolving about either axis - Expression for the volume obtained by revolving about any line -
Area of the surface of the frustum of a cone - Expression for the surface of revolution - Pappus
Theorems - Surface of revolution.

Text:
e Shanti Narayan, P.K. Mittal Differential Calculus, S.CHAND, NEW DELHI
e Shanti Narayan Integral Calculus, S.CHAND, NEW DELHI

References: /
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e William Anthony Granville, Percey F Smith and William Raymond Longley; Elements of the
differential and integral calculus

Joseph Edwards , Differential calculus for beginners

Smith and Minton, Calculus

Elis Pine, How to Enjoy Calculus

e Hari Kishan, Differential Calculus




SEMESTER-II

2.2 Differential Equations

DSC-1B BS:201

Theory: 5 credits and Tutorials: 0 credits
Theory: 5 hours /week and Tutorials: 1 hours /weck

Objective: The main aim of this course is to introduce the students to the techniques of solving
differential equations and to train to apply their skills in solving some of the problems of engineering
and science.

Outcome: After learning the course the students will be equipped with the various tools to solve
few types differential equations that arise in several branches of science.

Unit- I

Differential Equations of first order and first degree: Introduction - Equations in which
Variables are Separable - Homogeneous Differential Equations - Differential Equations Reducible
to Homogeneous Form - Linear Differential Equations - Differential Equations Reducible to Linear
Form - Exact differential equations - Integrating Factors - Change in variables - Total Differential

Equations - Simultaneous Total Differential Equations - Equations of the form '% = %’ = %.

Unit- 1T

Differential Equations first order but not of first degree: Equations Solvable for p -
Equations Solvable for y - Equations Solvable for z - Equations that do not contain z (or y)-
Equations Homogeneous in z and y - Equations of the First Degree in z and y - Clairaut’s equation.
Applications of First Order Differential Equations : Growth and Decay - Dynamics of
Tumour Growth - Radioactivity and Carbon Dating - Compound Interest - Orthogonal Trajectories

Unit- I1I

Higher order Linear Differential Equations: Solution of homogeneous linear differential

equations with constant coefficients - Solution of non-homogeneous differential equations P(D)y =

Q(z) with constant coefficients by means of polynomial operators when Q(z) = be®*, bsinax/bcosaz, bk, Veor
- Method of undetermined coefficients.

Unit- IV

Method of variation of parameters - Linear differential equations with non constant coefficients -
The Cauchy - Euler Equation - Legendre’s Linear Equations - Miscellaneous Differential Equations.
Partial Differential Equations: Formation and solution- Equations casily intcgrable - Linear
equations of first order.

Text:

e Zafar Ahsan,Differential Equations and Their Applications
References: —_—

e Frank Ayres Jr, Theory and Problems of Differential Equations.




Ford, L.R ; Differential Equations.

e Daniel Murray, Differential FEquations.

Stuart P Hastings, J Bryce McLcad; Classical Methods in Ordinary
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S. Balachandra Rao, Differential Equations with Applications and Programs.

Differential Equations.



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (w.e.f. academic year 2019-20 batch onwards)
B.Sc. MATHEMATICS Il Year
SEMESTER - 111

REAL ANALYSIS
Theory: 5 credits and Tutorials: O credits Theory: 5 hours /week and Tutorials: 1 hours /week

Objective: The course is aimed at exposing the students to the foundations of analysis which will
be useful in understanding various physical phenomena.

Outcome: After the completion of the course students will be in a position to appreciate beauty
and applicability of the course.

UNIT- |

Sequences: Limits of Sequences- A Discussion about Proofs-Limit Theorems for Sequences-
Monotone Sequences and Cauchy Sequences -Subsequences-Limit sup’s and Limit inf’s - Series-
Alternating Series and Integral Tests.

UNIT- 11

Continuity: Continuous Functions -Properties of Continuous Functions -Uniform Continuity -
Limits of Functions

UNIT- I

Differentiation: Basic Properties of the Derivative - The Mean Value Theorem - L’Hospital Rule
- Taylor’s Theorem.

UNIT- IV

Integration: The Riemann Integral - Properties of Riemann Integral-Fundamental Theorem of
Calculus.

Text:

Kenneth A Ross, Elementary Analysis-The Theory of Calculus
References:

1] S.C. Malik and Savita Arora, Mathematical Analysis, Second Edition, Wiley
Eastern Limited, New Age International (P) Limited, New Delhi, 1994.
2] William F. Trench, Introduction to Real Analysis

3] Lee Larson, Introduction to Real Analysis |

4] Shanti Narayan and Mittal, Mathematical Analysis

5] Brian S. Thomson, Judith B. Bruckner, Andrew M. Bruckner; Elementary Real analysis

6] Sudhir R., Ghorpade, Balmohan V., Limaye; A Course in Calculus and Real Analysi

Chairperson Board of Studies in Mathematics, Kakatiya University, Warangal,
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (w.e.f. academic year 2019-20 batch onwards)
B.Sc. MATHEMATICS Il Year
SEMESTER - IV

ALGEBRA

Theory: 5 credits and Tutorials: O credits Theory: 5 hours /week and Tutorials: 1 hours /week

Objective: The course is aimed at exposing the students to learn some basic algebraic structures
like groups, rings etc.

Outcome: On successful completion of the course students will be able to recognize algebraic
structures that arise in matrix algebra, linear algebra and will be able to apply the skills learnt in
understanding various such subjects.

UNIT- I

Groups: Definition and Examples of Groups- Elementary Properties of Groups-Finite Groups -
Subgroups -Terminology and Notation -Subgroup Tests - Examples of Subgroups.

Cyclic Groups: Properties of Cyclic Groups - Classification of Subgroups Cyclic Groups.

UNIT- 11

Permutation Groups: Definition and Notation -Cycle Notation-Properties of Permutations -A
Check Digit Scheme Based on Ds. Isomorphisms ; Motivation- Definition and Examples -
Cayley’s Theorem Properties of Isomorphisms -Automorphisms-Cosets and Lagrange’s

Theorem Properties of Cosets 138 - Lagrange’s Theorem and Consequences-An Application of
Cosets to Permutation Groups -The Rotation Group of a Cube and a Soccer Ball.

UNIT-
Normal Subgroups and Factor Groups: Normal Subgroups-Factor Groups -Applications of
Factor Groups -Group Homomorphisms - Definition and Examples -Properties of

Homomorphisms -The Fifirst Isomorphism Theorem.

Introduction to Rings: Motivation and Definition -Examples of Rings -Properties of Rings -
Subrings.

Integral Domains: Definition and Examples - Fields Characteristics of a Ring.

UNIT- IV

Ideals and Factor Rings: Ideals -Factor Rings -Prime Ideals and Maximal Ideals.
Ring Homomorphisms: Definition and Examples-Properties of Ring-
Homomorphisms.

Text:

Joseph A Gallian, Contemporary Abstract algebra (9th edition)
References:

1] Bhattacharya, P.B Jain, S.K.; and Nagpaul, S.R,Basic Abstract Algebra 2]

Fraleigh, J.B, A Fifirst Course in Abstract Algebra.

3] Herstein, I.N, Topics in Algebra

4] Robert B. Ash, Basic Abstract Algebra

5] I Martin Isaacs, Finite Group Theory

6] Joseph J Rotman, Advanced Modern Algebra

Board of Studies in Mathematics, Kakatiya University, Warangal, Telangana - 506 009 Page 1
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SEMESTER-V

Linear Algebra

(w.e.f. academic year 2019-20 batch onwards)

DSC-v

Theory: 5 credits and Tutorials: 0 credits
Theory: 5 hours /week and Tutorials: 1 hours /week

Objective: The students are exposed to various concepts like vector spaces,bases, dimension,
Eigen values etc.

Outcome: After completion this course students appreciate its interdisciplinary nature.

Unit- |
\\ Vector Spaces: Vector Spaces and Subspaces -Null Spaces, Column Spaces, and Linear
Transformations -Linearly Independent Sets; Bases -Coordinate Systems -The Dimension of a
Space

Unit- Il
Rank-Change of Basis - Eigenvalues and Eigenvectors - The Characteristic Equation

Unit- 1l

Diagonalization: -Eigenvectors and Linear Transformations -Complex Eigenvalues -
Applications to Differential Equations.

Unit- IV
Orthogonality and Least Squares : Inner Product, Length, and Orthogonality -Orthogonal
Sets -Orthogonal Projections - The Gram-Schmidt Process.

Text:

David C Lay,Linear Algebra and its Applications 4e
References:

1] S Lang, Introduction to Linear Algebra

2] Gilbert Strang , Linear Algebra and its Applications

3] Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence: Linear Algebra
4] Kuldeep Singh; Linear Algebra.

5] Sheldon Axler; Linear Algebra Done Right




SEMESTER-VI

(A) Numerical Analysis

(w.e.f. academic year 2019-20 batch onwards)

DSE-VI

Theory: 5 credits and Tutorials: 0 credits
Theory: 5 hours /week and Tutorials: 1 hours Iweek

Objective: Students will be made to undefirstand some methods of numerical analysis.
Outcome: Students realize the importance of the subject in solving some problems of algebra
and calculus.

Unit- |

Errors in Numerical Calculations - Solutions of Equations in One Variable: The Bisection
Method - The Iteration Method - The Method of False Position-Newton's Method - Muller’s
Method - solution of Systems of Nonlinear Equations.

Unit- Il

Interpolation and Polynomial Approximation: Interpolation - Finite Differences - Differences
of Polynomials - Newton’s formula for Interpolation - Gauss’s central differences formulae -
Stirling’s and Bessel's formula - Lagrange’s Interpolation Polynomial - Divided differences -
Newton’s General Interpolation formula - Inverse Interpolation.

Unit- I

Curve Fitting: Least Square Curve Fitting: Fitting a Straight Line-Nonlinear Curve Fitting.
Numerical Differentiation and Integration: Numerical Differentiation - Numerical Integration:
Trapezoidal Rule-Simpson’s 1/3rd-Rule and Simpson’s 3/8th-Rule - Boole’s and Weddle's Rule -
Newton’s Cotes Integration Formulae.

Unit- IV

Numerical Solutions of Ordinary Differential Equations: Taylor's Series Method - Picard’s
Method - Euler's Methods - Runge Kutta Methods.

Text: r

S.S.8astry,Introductory Methods of Numerical Analysis, PHI
References:

1] Richard L. Burden and J. Douglas Faires,Numerical Analysis (9e)

2] M K Jain, S R K lyengar and R K Jain, Numerical Methods for Scientific and Engineering
computation

3] B.Bradie , A Friendly introduction to Numerical Analysis

Board ofStudie/mMathematlcs, Kakatiya University, Warangal, Telangana - 506 009 Page 11




SEMESTER-VI

b 2 (B) Integral Transforms

(w.e.f. academic year 2019-20 batch onwards)

DSE - viI

Theory: 5 credits and Tutorials: 0 credits
Theory: 5 hours Iweek and Tutorials: 1 hours /week

Outcome: Students apply their knowledge to solve some problems on special functions and
Differential Equations by using the Integral Transforms.

Unit- |
Laplace Transforms-Definition-Existence theorem-Laplace transforms of derivatives and
integrals Periodic functions and some special functions.

Unit- 11

Applications to ordinary Differential equations - solutions of simultaneous ordinary
Differential equations - Applications to Partial Differential equations.

Unit- IV
Fourier Transforms- Sine and cosine transforms-Inverse Fourier Transforms.

Text:

Vasishtha and Gupta, Integral Transforms, Krishna Prakashan Media(P), Ltd, Meerut (2e)

Board of Studies in Mathematics, Kakatiya University, Warangal, Telangana - 506 009 Page 12




SEMESTER-VI
g (C) Analytical Solid Geometry
(w.e.f. academic year 2019-20 batch onwards)
DSE - VI

Theory: 5 credits and Tutorials: O credits
Theory: 5 hours /week and Tutorials: 1 hours /week

Objective: Students learn to describe some of the surfaces by using analytical geometry.
Outcome: Students understand the beautiful interplay between algebra and geometry.

Unit- |
Sphere: Definition-The Sphere Through Four Given Points-Equations of a Circle- Intersection

of a Sphere and a Line-Equation of a Tangent Plane-Angle of Intersection of Two Spheres-
Radical Plane.

Unit- Il
Cones and Cylinders: Definition-Condition that the General Equation of second degree
Represents a Cone-Cone and a Plane through its Vertex -Intersection of a Line with a Cone.

Unit- Il
The Right Circular Cone-The Cylinder- The Right Circular Cylinder.

Unit- IV
The Conicoid: The General Equation of the Second Degree-Intersection of Line with a
Conicoid-Plane of contact-Enveloping Cone and Cylinder.

Text:

Shanti Narayan and P K Mittal, Analytical Solid Geometry (17€)
References:

1] Khaleel Ahmed, Analytical Solid Geometry

2] S L Loney , Solid Geometry

3] Smith and Minton, Calculus

e ———— e ———————————————————
Board of Studies in Mathematics, Kakatiya University, Warangal, Telangana - 506 009 Page 13
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B.Sc. (Physics)Semester I-Theory Syllabus 56 hrs
Paper — I: Mechanics

(w. e. from academic year 2019-20)
(CBCS)
Unit -1
1. Vector Analysis (14)

Scalar and vector fields, gradient of a scalar field and its physical
significance.Divergence and curl of a vector field and related problems.Vector
integration, line, surface and volume integrals.Stokes, Gauss and Greens theorems-
simple applications.

Unit - II
2. Mechanics of Particles (07)
Laws of motion, motion of variable mass system, motion of a rocket, multi-stage rocket,

conservation of energy and momentum. Collisions in two and three dimensions, concept
of impact parameter, scattering cross-section.

3. Mechanics of rigid bodies (07)
Definition of Rigid body, rotational kinematic relations, equation of motion for a rotating
body, angular momentum and inertial tensor.Euler’s equation, precession of a top,
Gyroscope.
Unit - III
4. Centralforces (14)

Central forces — definition and examples, conservative nature of central forces,
conservative force as a negative gradient of potential energy, equation of motion under a
central force, gravitational potential and gravitational field, motion under inverse square
law, derivation of Kepler’s laws, Coriolis force and its expressions.

Unit -1V
5. Special theory of relativity (14)
Galilean relativity, absolute frames, Michelson-Morley experiment, Postulates of special

theory of relativity. Lorentz transformation, time dilation, length contraction, addition of
velocities, mass-energy relation.Concept of four vector formalism.

NOTE: Problems should be solved at the end of every chapter of all units. /
" Y B
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Textbooks

Berkeley Physics Course. Vol.1, Mechanics by C. Kittel, W. Knight, M.A. Ruderman - Tata-
McGraw hill Company Edition 2008.

Fundamentals of Physics. Halliday/Resnick/Walker Wiley India Edition 2007.

First Year Physics - Telugu Academy.

Introduction to Physics for Scientists and Engineers. F.J. Ruche. McGraw Hill.

Sears and Zemansky’s University Physics by Hugh D. Young, Roger A. Freedman
Pearson Education Eleventh Edition.
Theory of relativity - Resnick

Reference Books

. Fundamentals of Physics by Alan Giambattista et al Tata-McGraw Hill Company Edition,

2008.

University Physics by Young and Freeman, Pearson Education, Edition 2005.

An introduction to Mechanics by Daniel Kleppner& Robert Kolenkow. The McGraw Hill
Companies.

Mechanics. Hans &Puri. TMH Publications.

ol .
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Question paper pattern

FIRST SEMESTER PRACTICALS

Practical Paper—1 : Mechanics

I. Study of a compound pendulum determination of ‘g’ and ‘k’.

2. 'Y’ by uniform Bending

3. Y by Non-uniform Bending.

4. Moment of Inertia of a fly wheel.

5. Measurement of errors —simple Pendulum.

6. ‘Rigidity moduli by torsion Pendulum.

7. Determine surface tension of a liquid through capillary rise method.

8. Determination of Surface Tension of a liquid by different methods.

9. Determine of Viscosity of a fluid.

10. Calculation of slope and intercept of a Y=mX +C by theoretical method

36 hrs
(3 hrs / week)

Note: Minimum of eight experiments should be performed. Maximum of 15 students per batch
and maximum of three students per experiment should be allotted in the regular practical class of

three hours per week.
Text and reference books

1. D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani
Publishing House, New Delhi).

2. S.P. Singh, “Advanced Practical Physics” (PragatiPrakashan, Meerut).

3. “Practical Physics” R.K Shukla, AnchalSrivastava
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B.Sc. Semester II-Theory Syllabus 56 hrs
Subject: Physics Paper — II : Thermal Physics
(W.E.F the academic year 2019-2020)

Unit -1
1. Kinetic theory of gases: (6)

Introduction — Deduction of Maxwell’s Jaw of distribution of molecular speeds, Transport
Phenomena — Viscosity of gases — thermal conductivity — diffusion of gases.

2. Thermodynamics: 8)

Basics of thermodynamics-Kelvin’s and Claussius statements — Thermodynamic scale of
temperature — Entropy, physical significance — Change in entropy in reversible and
irreversible processes — Entropy and disorder — Entropy of universe — Temperature-
Entropy (T-S) diagram — Change of entropy of a perfect gas-change of entropy when ice
changes into steam.

Unit - IT
3. Thermodynamic potentials and Maxwell’s equations: (7)

Thermodynamic potentials — Derivation of Maxwell’s thermodynamic relations —
Clausius-Clayperon’s equation — Derivation for ratio of specific heats — Derivation for
difference of two specific heats for perfect gas.Joule Kelvin effect — expression for Joule
Kelvin coefficient for perfect and Vanderwaal’s gas.

4. Low temperature Physics: (7)
Joule Kelvin effect — liquefaction of gas using porous plug experiment. Joule expansion
— Distinction between adiabatic and Joule Thomson expansion — Expression for Joule
Thomson cooling - Liquefaction of heljum, Kapitza’s method - Adiabatic
demagnetization — Production of low temperatures — Principle of refrigeration, vapour
compression type.

Unit - ITI
S. Quantum theory of radiation: (14)

Black body-Ferry’s black body — distribution of energy in the spectrum of Black body —
Wein’s displacement law, Wein’s law, Rayleigh-Jean’s law — Quantum theory of



radiation - Planck’s law — deduction of Wein’sdistribution law, Rayleigh-Jeans law,
Stefan’s law from Planck’s law.

Measurement of radiation using pyrometers — Disappearing filament optical pyrometer —
experimental determination — Angstrom pyroheliometer - determination of solar constant,
effective temperature of sun.

Unit -1V
6. Statistical Mechanics: (14)

Introduction, postulates of statistical mechanics. Phase space, concept of ensembles and
some known ensembles ,classical and quantum statistics and their differences, concept of
probability, Maxwell-Boltzmann’s distribution law -Molecular energies in an ideal gas-
Maxwell-Boltzmann’s velocity distribution law, Bose-Einstein Distribution law, Fermi-
Dirac Distribution law, comparison of three distribution laws, Application of B-E
distribution to Photons-planks radiation formula, Application of Fermi-Dirac statistics to
white dwarfs and Neutron stars.

Textbooks
. Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007.
2. Second Year Physics — Telugu Academy.
3. Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath (for statistical Mechanics) S.
Chand & Co.
4. Heat and Thermodynamics by Mark W.Zemansky 5" edition McGraw - Hill
5. Heat and Thermodynamics by D.S. Mathur.

—

Reference Books

1. Modern Physics by G. Aruldhas and P. Rajagopal, Eastern Economy Education.
2 B.B. Laud “Introduction to statistics Mechanics”(Macmillan 1981)

3. F.Reif: ”Statistical Physics “(Mcgraw-Hill,1998)

4. K.Haung: "Statistical Physics “(Wiley Eastern 1988)



42 hrs
II SEMESTERPracticals Paper — II : (3 hrs/ week)
Thermal Physics
Co-efficient of thermal conductivity of a bad conductor by Lee’s method.
Measurement of Stefan’s constant.
Specific heat of a liquid by applying Newton’s law of cooling correction.
Heating efficiency of electrical kettle with varying voltages.
Determination of Thermo emf
Cooling Curve of a metallic body (Null method)
Resistance thermometer. To Determine temp coeff resistance
Thermal expansion of solids
. Study ofconversionof mechanical energy into heat.
10. Determine the Specific of a solid (graphite rod )
1'1. Thermistor Characteristics. Calculation of A-and B

WONAL AL~

Note: Minimum of eight experiments should be performed. Maximum of 15 students per batch
and maximum of three students per experiment should be allotted in the regular practical class of
three hours per week.

Text and reference books

1. D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani
Publishing House, New Delhi).

2. S.P. Singh, “Advanced Practical Physics” (PragatiPrakashan, Meerut).

3. Worsnop and Flint- Advanced Practical physics for students.

4. “Practical Physics” R.K Shukla, AnchalSrivastava
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. PHYSICS Il Year
SEMESTER - 111

PAPER - Ill: ELECTROMAGNETIC THEORY

Theory: 4 Hours/\Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT I

Electrostatics

Electric Field:- Concept of electric field lines and electric flux, Gauss’s law (Integral and differential
forms), application to linear, plane and spherical charge distributions, Conservative nature of electric
field ‘E’, Irrotational field. Electric potential: Concept of electric potential, relation between electric
potential and electric field, potential energy of a system of charges, Energy density in an electric field,
Calculation of potential from electric field for a spherical charge distribution.

UNIT Il

Magnetostatics

Concept of magnetic field ‘B’ and magnetic flux, Biot-Savart’s law, ‘B’ due to a straight current
carrying conductor, Force on a point charge in a magnetic field, Properties of B, curl and divergence of
B, solenoidal field, Integral form of Ampere’s law, Applications of Ampere’s law: field due to straight,
circular and solenoidal currents. Energy stored in magnetic field. Magnetic energy in terms of current
and inductance, Magnetic force between two current carrying conductors, Magnetic field intensity,
Ballistic Galvanometer: Torque on a current loop in a uniform magnetic field, working principle of
B.G., current and charge sensitivity, electromagnetic damping, critical damping resistance.

UNIT Il

Electromagnetic Induction and Electromagnetic waves

Faraday’s laws of induction (differential and integral form), Lenz’s law, self and mutual Induction,
Continuity equation, modification of Ampere’s law, displacement current, Maxwell equations,
Maxwell’s equations in vacuum and dielectric medium, boundary conditions, plane wave equation:
transverse nature of EM waves, velocity of light in vacuum and in medium, Poyinting’s theorem.

UNIT IV:

Varying and alternating currents

Growth and decay of currents in LR, CR and LCR circuits - Critical damping, Alternating current,
relation between current and voltage in pure R, C and L-vector diagrams - Power in ac circuits.
LCR series and parallel resonant circuit-Q-factor, AC & DC motors-single phase, three phase
(basics only).

Network Theorems

Passive elements, Power sources, Active elements, Network models: T and m Transformations,
Superposition theorem, Thevenin’s theorem, Norton’s theorem. Reciprocity theorem and
Maximum power transfer theorem (Simple problems).

Suggested Books:

1. Fundamentals of electricity and magnetism By Arthur F. Kip (McGraw-Hill, 1968)

2. Electricity and magnetism by J. H. Fewkes & John Yarwood. Vol. | (Oxford Univ. Press, 1991).
3. Introduction to Electrodynamics, 3rd edition, by David J. Griffiths, (Benjamin Cummings, 1998).
4. Electricity and magnetism By Edward M. Purcell (McGraw-Hill Education, 1986)

5. Electricity and magnetism. By D C Tayal (Himalaya Publishing House,1988)

6. Electromagnetics by Joseph A.Edminister 2nd ed.(New Delhi: Tata McGraw Hill, 2006).

Mrs. G. Manjulé,f&:héirperson, BoS Prof. B. Venkatram Redd'y,.HoD




Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. PHYSICS Il Year
SEMESTER - 111

PAPER - I11: ELECTROMAGNETIC THEORY
PRACTICALS

To verify the Thevenin’s Theorem

To verify Norton Theorem

To verify Superposition Theorem

To verify maximum power transfer theorem.

To determine a small resistance by Carey Foster’s bridge.

To determine the (a) current sensitivity, (b) charge sensitivity, and (c) CDR of a B.G.
To determine high resistance by leakage method.

To determine the ratio of two capacitances by De Sauty’s bridge.

To determine self-inductance of a coil by Anderson’s bridge using AC.
10 To determine self-inductance of a coil by Rayleigh’s method.

11. To determine coefficient of Mutual inductance by absolute method.

©CoN>O~WNE

Note: Minimum of eight experiments should be performed.
Maximum of 15 students per batch and maximum of three students per experiment should be allotted in
the regular practical class of three hours per week.

Suggested Books:

1. B. L. Worsnop and H. T. Flint Advanced Practical Physics, Asia Publishing House, New Delhi.
2. Indu Prakash and Ramakrishna, A Text Book of Practical Physics, Kitab Mahal

Mrs. G. Manjula, Chairperson, BoS Prof. B. Venkatram Reddy, HoD Page 2



Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. PHYSICS Il Year
SEMESTER - IV

PAPER - IV:: WAVES AND OPTICS

Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT-I:

Waves

Fundamentals of Waves -Transverse wave propagation along a stretched string, general solution of
wave equation and its significance, modes of vibration of stretched string clamped at ends,
overtones, energy transport, transverse impedance.

Longitudinal vibrations in bars- wave equation and its general solution, Special cases: (i) bar fixed
at both ends, ii) bar fixed at the midpoint, iii) bar free at both ends, iv) bar fixed at one end,
Transverse vibrations in a bar - wave equation and its general solution. Boundary conditions,
clamped free bar, free-free bar, bar supported at both ends, Tuning fork.

UNIT I1:

Interference
Principle of superposition — coherence — temporal coherence and spatial coherence — conditions for
Interference of light.

Interference by division of wave front: Fresnel’s biprism — determination of wave length of light.
Determination of thickness of a transparent material using biprism — change of phase on reflection — Lloyd’s
mirror experiment.

Interference by division of amplitude: Oblique incidence of a plane wave on a thin film due to reflected and
transmitted light (Cosine law) — Colours of thin films — Non-reflecting films — interference by a plane
parallel film illuminated by a point source — Interference by a film with two non-parallel reflecting surfaces
(Wedge shaped film) — Determination of diameter of wire-Newton’s rings in reflected light with and
without contact between lens and glass plate, Newton’s rings in transmitted light (Haidinger Fringes) -
Determination of wave length of monochromatic light — Michelson Interferometer — types of fringes —
Determination of wavelength of monochromatic light, Difference in wavelength of sodium D;,D, lines and
thickness of a thin transparent plate.

UNIT IHII:

Diffraction:

Introduction — Distinction between Fresnel and Fraunhofer diffraction, Fraunhofer diffraction:- Diffraction
due to single slit and circular aperture — Limit of resolution — Fraunhofer diffraction due to double slit —
Fraunhofer diffraction pattern with N slits (diffraction grating).

Resolving Power of grating — Determination of wave length of light in normal and oblique incidence
methods using diffraction grating.

Fresnel diffraction-Fresnel’s half period zones — area of the half period zones —zone plate — Comparison of
zone plate with convex lens — Phase reversal zone plate — diffraction at a straight edge — difference between
interference and diffraction.

Mrs. G. Manjula, Ch;'iirperson, BoS (24" Aug., 2020) Prof. B. Venkatram Reddy, HoD Page 1



Department of Physics

UNIT IV:

Polarization
Polarized light : Methods of Polarization, Polarization by reflection, refraction, Double refraction, selective
absorption , scattering of light — Brewster’s law — Malus law — Nicol prism polarizer and analyzer —
Refraction of plane wave incident on negative and positive crystals (Huygen’s explanation) — Quarter wave
plate, Half wave plate — Babinet’s compensator — Optical activity, analysis of light by Laurent’s half shade
polarimeter.

NOTE: Problems should be solved at the end of every chapter of all units.

Suggested books

Optics by AjoyGhatak. The McGraw-Hill companies.

Optics by Subramaniyam and Brijlal. S. Chand & Co.

Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007.
Optics and Spectroscopy. R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.
Second Year Physics — Telugu Academy.

Modern Engineering Physics by A.S. Vasudeva. S.Chand& Co. Publications.
Feyman’s Lectures on Physics Vol. 1, 2, 3 & 4. Narosa Publications.

Fundamentals of Optics by Jenkins A. Francis and White E. Harvey, McGraw Hill Inc.
K. Ghatak, Physical Optics’

D.P. Khandelwal, Optical and Atomic Physics’ (Himalaya Publishing House, Bombay,1988)
11 Jenkins and White: ‘Fundamental of Optics’ (McGraw-Hill)

12. Smith and Thomson: ‘Optics’ (John Wiley and sons).

grONDNEREORLONE
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. PHYSICS Il Year
SEMESTER - IV

PAPER - IV:: WAVES AND OPTICS
PRACTICALS

Thickness of a wire using wedge method.
Determination of wavelength of light using Biprism.
Determination of Radius of curvature of a given convex lens by forming Newton’s rings.
Resolving power of grating.
Study of optical rotation- polarimeter.
Dispersive power of a prism
Determination of wavelength of light using diffraction grating minimum deviation method.
Wavelength of light using diffraction grating — normal incidence method.
Resolving power of a telescope.
10. Refractive index of a liquid and glass (Boys Method).
11. Pulfrich refractometer — determination of refractive index of liquid.
12. Wavelength of Laser light using diffraction grating.
13. Verification of Laws of a stretched string (Three Laws).
14. Velocity of Transverse wave along a stretched string
15. Determination of frequency of a bar- Melde"s experiment

CoNo~WNE

Note: Minimum of eight experiments should be performed Maximum of 15 students per batch and
maximum of three students per experiment should be allotted in the regular practical class of three
hours per week.

Suggested Books

1. D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani
Publishing House, New Delhi).

2. S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut).

3. Worsnop and Flint- Advanced Practical physics for students.

4. “Practical Physics” R.K Shukla, Anchal Srivastav.
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER -V

PAPER - V:: (A) MODERN PHYSICS
(DSE-1: ELECTIVE)

Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT -1

SPECTROSCOPY

Atomic Spectra: Introduction - Drawbacks of Bohr’s atomic model — Sommerfeld’s elliptical orbits
-relativistic correction (no derivation). Stern & Gerlach experiment, Vector atom model and quantum
numbers associated with it. L-S and j-j coupling schemes. Spectral terms, selection rules, intensity
rules — spectra of alkali atoms, doublet fine structure, Zeeman Effect, Paschen-Back Effect and Stark
Effect (basic idea).

Molecular Spectroscopy: Types of molecular spectra, pure rotational energies and spectrum of
diatomic molecule. Determination of inter nuclear distance. Vibrational energies and spectrum of
diatomic molecule. Raman effect, classical theory of Raman effect. Experimental arrangement for
Raman effect and its applications.

UNIT -1

Quantum Mechanics

Inadequacy of classical Physics: Spectral radiation - Planck’s law (only discussion). Photoelectric
effect - Einstien’s photoelectric equation. Compton’s effect - experimental verification.

Matter waves & Uncertainty principle: de Broglie’s hypothesis - wavelength of matter waves,
properties of matter waves. Phase and group velocities. Davisson and Germer experiment. Double slit
experiment. Standing de Brogile waves of electron in Bohr orbits. Heisenberg’s uncertainty principle
for position and momentum (x and py), Energy and time (E and t). Gamma ray microscope. Diffraction

by a single slit. Position of electron in a Bohr orbit. Complementary principle of Bohr.

Schrodinger Wave Equation

Schrodinger time independent and time dependent wave equations. Wave function properties -
Significance. Basic postulates of quantum mechanics. Operators, eigen functions and eigen values,
expectation values.

UNIT - 11

Nuclear Physics

Nuclear Structure: Basic properties of nucleus - size, charge, mass, spin, magnetic dipole moment
and electric quadrupole moment. Binding energy of nucleus, deuteron binding energy, p-p, n-n, and
n-p scattering (concepts), nuclear forces. Nuclear models - liquid drop model, shell model.

Alpha and Beta Decays: Range of alpha particles, Geiger — Nuttal law. Gammow’s theory of alpha
decay. Geiger — Nuttal law from Gammow’s theory. Beta spectrum - neutrino hypothesis,

Particle Detectors: GM counter, proportional counter, scintillation counter.

UNIT: IV

Solid State Physics & Crystalography

Crystal Structure: Crystalline nature of matter, Crystal lattice, Unit Cell, Elements of symmetry.
Crystal systems, Bravais lattices. Miller indices. Simple crystal structures (S.C., BCC, FCC, CsCl,
NaCl, diamond and ZincBlende)
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Department of Physics

X-ray Diffraction: Diffraction of X -rays by crystals, Bragg’s law, Experimental techniques - Laue’s
method and powder method.

Bonding in Crystals: Types of bonding in crystals - characteristics of crystals with different
bondings. Lattice energy of ionic crystals- determination of Madelung constant for NaCl crystal,
Calculation of Born Coefficient and repulsive exponent. Born-Haber cycle.

Suggested books:

1

(SRR S LI S S B

~

Modern Physics by G. Aruldhas & P.Rajagopal. Eastern Economy Edition.

Concepts of Modern Physics by ArthurBeiser.Tata McGraw-Hill Edition.

Modern Physics by R. Murugeshan and Kiruthiga SivaPrasath.S. Chand & Co.

Nuclear Physics by D.C. Tayal, Himalaya PublishingHouse.

Molecular Structure and Spectroscopy by G.Aruldhas. Prentice Hall of India, New Delhi.

Spectroscopy -Atomic and Molecular by Gurdeep R Chatwal and Shyam Anand -Himalaya Publishing
House.

Third Year Physics — Telugu Academy.

Elements of Solid State Physics by J.P. Srivastava. (for chapter on nanomaterials)-Prentice-hall of India Pvt.
Ltd.
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER -V

PAPER - V:: (A) MODERN PHYSICS PRACTICALS
(DSE-1: ELECTIVE)

=

Measurement of Planck’s constant using black body radiation and photo-detector

Photo-electric effect: photo current versus intensity and wavelength of light; maximum energy
of photo-electrons versus frequency of light

3. To determine the Planck’s constant using LEDs of at least 4 different colors.

4. To determine the ionization potential of mercury.

5. To determine the absorption lines in the rotational spectrum of lodine vapour.

6. To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet.
7
8
9

o

. To setup the Millikan oil drop apparatus and determine the charge of an electron.
. To show the tunneling effect in tunnel diode using I-V characteristics.
. To determine the wavelength of laser source using diffraction of single slit.
10. To determine the wavelength of laser source using diffraction of double slits.
11. To determine (1) wavelength and (2) angular spread of He-Ne laser using plane diffraction
grating
12. To determine the value of e/m for electron by long solenoid method.
13. Photo Cell — Determination of Planck’s constant.
14. To verify the inverse square law of radiation using a photo-electric cell.
15. To find the value of photo electric work function of a material of the cathode using a photo-
electric cell.
16. Measurement of magnetic field — Hall probe method.
17. To determine the dead time of a given G.M. tube using double source.
18. Hydrogen spectrum — Determination of Rydberg’s constant
19. Energy gap of intrinsic semi-conductor
20. G. M. Counter — Absorption coefficients of a material.
21. To draw the plateau curve for a Geiger Muller counter.
22. To find the half-life period of a given radioactive substance using a G.M. Counter.

Reference Books:

1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing
House

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted
1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11" Edn, 2011,Kitab Mahal

Note: Minimum of eight experiments should be performed.
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER -V

PAPER -V:: (B) COMPUTATIONAL PHYSICS

(DSE-1: Elective)
Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT I

Programming in C

Flow charts, algorithms, Integer and floating-point arithmetic, precision, variable types, arithmetic
statements, input and output statements, control statements, executable and non-executable statements,
arrays, Repetitive and logical structures, Subroutines and functions, operation with files, operating
systems, Creation of executable programs.

UNIT Il

Numerical methods of Analysis

Solution of algebraic and transcendental equation, Newton Ramphan method, Solution of simultaneous
linear equations. Matrix inversion method, Interpolation, Newton and Lagrange formulas, Numerical
differentiation. Numerical integration, Trapezoidal, Simpson and gaussian quadrature methods, Least
square curve fitting, Straight line and Polynomial fits.

UNIT 111

Numerical solution of ordinary differential equations

Eulars and Runge kutta methods, simulation. Generation of uniformly distributed random integers,
statistical tests of randomness. Monte-Carlo evaluation of integrals and error analysis, Non-uniform
probability distributions, Importance sampling, Rejection method.

UNIT IV

Computational methods

Metropolis algoritham, Molecular diffusion and Brownian motions, Random walk problems and their
Montecarlo simulation. Finite element and Finite difference methods. Boundary value and initial value
problems, density functional methods.

Note: Problems should be solved at the end of every chapter of all units

Suggested Books:

1.Computational methods in Physics and Engineering: Wong

2. Computer Oriented Numerical methods:Rajaraman

3. Computer Programming in Fortran 77: Rajaraman

4.Applied Numerical Analysis: Gerald

5. A Guide to Manto -Carlo simulationsi Statistical Physics: Land

)\)Lawf*:-— A_ ﬁ/biv;
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER -V

PAPER - V:: (B) COMPUTATIONAL PHYSICS PRACTICALS
(DSE-1: Elective)

1. Jacobi Method of Matrix diagonalization

2. Solution of Transcendental or Polynomial equations by the Newton Raphson metho
3. Linear curve fitting and calculation of linear correlation coefficients

4. Matrix Simulation: Subtraction and Multiplication.

5. Matrix Inversion and solution of simultaneous equations

6. Lagrange interpolation based on given input data

7. Numerical integration using the Simpsons method.

8. Numerical integration using the Gaussian quadrature method.

9. Solution of first order Differential Equation using Runge-kutta method.
10. Numerical first order differentiation of a given function.

11. Fast Fourier transform

12. Monte Carlo Integration

13. Use of a package for data generation and graph plotting.

14. Test of Randomness for random numbers generators.

Note: Minimum of eight experiments should be performed. Maximum of 15 students per batch and
maximum of three students per experiment should be allotted in the regular practical class of three
hours per week.
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER - VI

PAPER - VI :: (A) ELECTRONICS
(DSE-2: ELECTIVE)

Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25
Unit - |

Band theory of P-N junction: Energy band in solids (band theory), valence band, conduction band
and forbidden energy gap in solids, insulators, semi conductors and pure or intrinsic semiconductors
and impure or extrinsic semi-conductors. N-type semi-conductors, P-type semi-conductors, Fermi
level, continuity equation.

Diodes: P-N junction diode, Half-wave, full-wave and bridge rectifier. Zener diode & its
characteristics. Zener diode as voltage regulator.

UNIT-II
Bipolar Junction Transistor (BJT) — p-n-p and n-p-n transistors, current components in
transistors, CB, CE and CC configurations — transistor as an amplifier -RC coupled amplifier —
Frequency response (Qualitative analysis).
Feedback concept & Oscillators: Feedback, General theory of feedback—Concepts of oscillators,
Barkhausen’s criteria, Phase shift oscillator — Expression for frequency of oscillation.

UNIT-III
Special devices- Construction and Characteristics: Photo diode - Shockley diode -Solar cell, Opto-
couplers - Field Effect Transistor (FET) - FET as an Amplifier - Uni Junction Transistor (UJT),
UJT as a relaxation oscillator - Silicon controlled rectifier (SCR) - SCR as a switch.

UNIT-IV
Digital Electronics
Binary number system, conversion of binary to decimal and vice-versa.Binary addition and
subtraction (1’s and 2’s complement methods).Hexadecimal number system.Conversion from
binary to hexadecimal and vice-versa, Decimal to hexadecimal and vice-versa.
Logic gates:
OR, AND, NOT gates, truth tables, realization of these gates using discrete components. NAND,
NOR as universal gates, Exclusive — OR gate (EX-OR). De Morgan’s Laws — Verification.

NOTE: Problems should be solved from every chapter of all units.

Suggested Books:

Electronic devices and circuits — Millman and Halkias. Mc.Graw-Hill Education.
Principles of Electronics by V.K. Mehta — S. Chand & Co.

Basic Electronics (Solid state) — B. L. Theraja, S. Chand & Co.

A First Course in Electronics- Anwar A. Khan&Kanchan K. Dey, PHI.

Physics of Semiconductor Devices- S. M. Sze

Physics of Semiconductors- Streetman.

Basic Electronics — Bernod Grob.
Basic Electronics for B.Sc (Physics) 11l Year, 2019, Telugu Academy
Digital Principles & Applications — A.P. Malvino and D.P. Leach
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER - VI

PAPER - VI:: (A) ELECTRONICS PRACTICALS
(DSE-2: ELECTIVE)

Construction of logic gates (AND, OR, NOT, gates ) with discrete components— Truth
table Verification

AND, OR, NOT - gates constructions using universal gates — Verification of truth tables.
Constructionof NAND and NOR gates with discrete components and truth table
verification

Characteristics of a Transistor in CE configuration

R.C. coupled amplifier — frequency response.

Verification of De Morgan’s Theorem.

Zener diode V- characteristics.

P-n junction diode V- | characteristics.

Zener diode as a voltage regulator

10. Construction of a model D.C. power supply

11. R C phase shift Oscillator —determination of output frequency

Note: Minimum of eight experiments should be performed.

Suggested Books:

1.

a b~ w DN

B.Sc. Practical Physics — C. L. Arora—S. Chand & Co.
Viva-voce in Physics — R.C. Gupta, Pragathi Prakashan, Meerut.
Laboratory manual for Physics Course by B.P. Khandelwal.
Practical Physics by M. Arul Thakpathi by Comptex Publishers.
B.Sc. practical physics — Subbi Reddy.

)\)Lawf*:-— A_ ﬁ/biv;
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER - VI

Paper — VI:: (B) APPLED OPTICS

(DSE-2: ELECTIVE)
Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT I

Principles of LASER

Emission and absorption of Radiation, -Einstein Relations- Pumping Mechanism- optical feedback-
Laser rate equation for two, three and Four level Lasers, pumping threshold condition- Principle of
Lase beams. Classification of LASER Systems- Gas, Liquid and Solid Lasers He-Ne and Argon Lasers,
their energy level schemes- Ruby Laser and YAG laser, GA-As Laser and their applications in various
fields.

UNIT Il

Holography

Basic principle of Holography- Recording of amplitude and phase. The recording medium-
reconstruction of original wave front- Image formation by wave front reconstruction- Gaber Hologram-
limitations of Gaber Hologram-Fourier Transform Hologram-Volume Hologram- Applications of
holograms.

UNIT Il

Fourier and Non-Linear Optics: Thin lens as phase transformation-thickness function-various types
of lenses- Fourier transforming properties of lenses-Object placed In front of the lens- Object placed
behind the lens.

Non-Linear Optics: harmonic generation- second hormonic generation-phase matching condition-
Optical mixing- parametric generation of Light- Self focusing of light.

Unit IV: Optical Fibers (14 Hrs)

Fiber types and their structures. Ray optic representation, Acceptance angle and numerical aperture.
Step index and graded index fibers. Sigle mode and multi-mode fibers. Fiber materials for glass fibers
and plastic fibers. Signal attenuation in optical fibers. Absorption, Scattering and bending losses in
fibers, core and cladding losses. Material dispersion, wave guide dispersion, inter modes distortion and
pulse broadening.

Note:-Problems should be solved at the end of every chapter of all units

Suggested Books:

. Optoelectronics an Introduction-Wilson & JFB Hawkes 2" edition
. Introduction to Fourier optics-JW Goodman

. Lasers and Non linear Optics--BB Laud

. Optical electronics — Ghatak and Thyagarajan

. Principles of Lasers- O. Svelto

. Optical fiber communication -By Geradkeiser

. Optical fiber communication-by John M Senior(PHI)

~NOoO ok, wWwN -
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Department of Physics

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2021 — 2022 onwards)
B.Sc. PHYSICS 111 Year
SEMESTER - VI

Paper — VI:: (B) APPLED OPTICS PRACTICALS
(DSE-2: ELECTIVE)

Study of the Profile of a laser beam

Determination of the diameter of a thin wire using laser
Determination of wavelength of He-Ne laser by transmission grating
Construction and recording of a Hologram

Study of Fourier transforming properties of lenses
Study of second harmonic generation by KDP crystal
Measurement of numerical aperture of an optical fiber
Measurement of coupling losses in optical fiber
Measurement of bending losses in optical fiber

10 Study of audio signal transmission through optical fiber
11. To study the interference of light using optical fiber

© NN RE

Note: Minimum of eight experiments should be performed.

Suggested Books:

Introduction to fourier Optics- J Goodman
Optical Fiber Communication- john M senior
Principles of Lasers-by O.Svelto

Modern Optics by Grant Fowles

Principles of Optics byBorn & Wolf
Fundamentals of Optics by Jekins& White

ok wdE
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B.ScI Yr CHEMISTRY

SEMESTER WISE SYLLABUS
SEMESTER I
Paper - I
Chemistry - I
Unit-I (Inorganic Chemistry) 15 h (1 hr/week) -

S1- I-1. Chemical Bonding 8h

Ionic solids- lattice and solvation energy, solubility of ionic solids, Fajan’s rule, polarity and
polarizability of jons. VSPER Theory - Common hybridization-sp, sp’, sp’ , spd, sp°d® and
sp°d>, shapes of molecules. Molecular orbital theory: Shapes and sign -convention of atomic
orbitals. Modes of bonds. Criteria for orbital overlap. LCAO concept. 7 and coverlapping.
Concept of Types of molecular orbitals- bonding, antibonding and non bonding. MOED of
homonuclear diatomics - H;, Ny, 07, 0%, F, (unhybridized diagrams only) and heteronuclear
diatomics CO, CN ~, NO, NO* and HF. Bond order, stability and magnetic properties.

S1-I-2. p-Block Elements 1 7h

Group—13: Structure- of diborane and higher Boranes (B4H;y and BsHg), Boron nitrogen
compounds (B3N3H;g and BN), Lewis acid nature of BX;.
Group - 14: Carbides-Classification — ionic, covalent, interstitial — .Structures and reactivity.
Industrial applications. Silicones — Classification — straight chain, cyclic and cross-linked.
Group - 15: Nitrides — Classification — ionic, covalent and interstitial, Reactivity — hydrolysis.

Reactions of hydrazine, hydroxyl amine, phosphazenes.
Unit - IT (Organic Chemistry) ' - 15h(1 hr/week)

S1-O-1: Structural Theory in Organic Chemistry ; 5h

- Bond polarization: Factors influencing the polarization of covalent bonds, electro negativity —

inductive effect. Application of inductive effect (a) Basicity of amines (b) Acidity of carboxylic

81-0-2: Acyclic Hydrocarbons 6h

Alkanes— Methods of preparation: From Grignérd reagent, Kolbe synthesis. Chemical reactivity -
- inert nature, free- radical substitution, Halogenation example- reactivity, selectivity and

orientation. '

Alkenes - Preparation of alkenes (with mechanism) (a) by dehydration of alcohols

(b) dehydrohalogenation of alkyl halides (c) by dehalogenation of 1,2 dihalides, Zaitsey’s rule.
Properties: Anti-addition of halogen and its mechanism. Addition of HX, Markonikov’s rule,
addition of H,0 HOX, H,S0, with mechanism and addition of HBr in the presence of peroxide
(anti — Markonikov’s addition). Oxidation (cis - additions) — hydroxylation by KMnO,, OsQq,

VP alelig Tlp, TS
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anti addition- peracids (via epoxidation), hydroboration, ozonolysis — location of double bond.
Dienes — Types of dienes, reactions of conjugated dienes — 1,2 and 1,4 addition of HBr to 1,3 -

butadiene and Diels — Alder reaction. .

Alkynes— Preparation by dehydrohalogenation of vicinal dihalides, dehalogenation of
tetrahalides. Physical Properties: Chemical reactivity — electrophilic addition of X2, HX, H,0
(tautomerism), Oxidation (formation of enediol, 1,2 diones and carboxylic acids) and reduction

(Metal-ammonia reduction, catalytic hydrogenation).

Aromatic Hydrocarbons 4h

Introduction to aromaticity: Huckel’s rule — Benzene, Naphthalene and Anthracene. Reactions -
General mechanism of electrophilic substitution, mechanism of nitration, sulphonation and
halogenation, Friedel Craft’s alkylation and acylation. Orientation of aromatic substitution -
Definition of ortho, para, and meta directing groups. Ring activating and deactivating groups
with examples. Orientation — (1) activating groups: Amino, methoxy and alkyl groups. (ii)
Deactivating groups - nitro, nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — III (Physical Chemistry) ' _ ~ 15h(1 hr/week)

S1-P-1: Atomic structure and elementary quantum mechanics : 3h

Black body radiation, heat capacities of solids, Rayleigh Jeans law, Planck’s radiation law,
photoelectric effect, Limitations of classical mechanics, Compton effect, de Broglie’s hypothesis.

Heisenberg’s uncertainty principle.

S1-P-2: Gaseous State “Sh

Deviation of real gases from ideal behavior. van der Waals equation of state. Critical
phenomenon. PV isotherms of real gases, continuity of state. Andrew’s isotherms of CO5. The
van der Waal’s equationi and critical state. Derivation of relationship between critical constants
and varr der Waal’s constants. The law of corresponding states, reduced equation of states. Joule

S1-P-3: Liquid State and Solutions _ ; _ 4h

Liquid State
Intermolecular forces, structure of liquids (qualitative description). Structural differences

between solids, liquids ‘and gases. Surface tension and its determination using stalagmometer.
Viscosity of a liquid and determination of coefficient of viscosity using Ostwald viscometer.
Effect of temperature on surface tension and coefficient of viscosity of a liquid (qualitative
treatment only). '
Solutions . 3h
Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems.
Azeotropes: HCI-H,0 and C2HsOH - H,0 systems. Fractional distillation. Partially miscible
liquids: Phenol — Water, Trimethyl amine — Water and Nicotine — Water systems,
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s Unit - IV (General Chemistry) 15h(1 hr/week)

i
i
13
iz
4
bt 30
-5

e C

'S1-G-1. General Principles of Inorganic Qualltatlve Analysis 6h

Anion analysis: Theory of sodium carbonate extract,classification and reactions of anions- C03",
Cl=, Br~, SO}~, P0O3}~, BO3~, CH;C00~, NOj3. Interfering ions. Cation Analysis: Principles
involved - Solubility product, common ion effect, general discussion for the separation and
identification of group I individual cations (Hg3*, Ag*, Pb?*) with flow chart and chemical
equations. Principle involved in separation of group II & IV cations. General discussion for the
separation and identification of group II (Hg?*, Pb%*, Bi3*, Cd**,Sb3*), 1Il (A%, Fe3*),
IV (Mn?*, Zn?*) individual cations with flow chart and chemical equations. General discussion
for the separation and identification of group V individual cations (Ba?*, Sr?*, Ca?*) with flow
chart and chemical equations. Theory of flame test. Identification of Group VI cations (Mg?*

NH}).

S1-G-2. Isomerism . Sh

Isomerism: Definition of isomers. Classification of isomers: Constitutional and Stereoisomers -
definition and examples. Constitutional- isomers: chain, functional -and positional isomers.
Stereoisomers: enantiomers and diastereomers — definitions and examples. Representation of
stereoisomers — Wedge, Fischer projection, Sawhorse, Newmann formulae.

Conformational analysis : Classification of stereoisomers based on energy. Definition and
examples Conformational and configurational isomers. Conformational analysis of ethane, n-
butane, 1,2- dichloroethane,2-chloroethanol .Cyclic compounds: Baeyer’s strain theory,
Conformational analysis of cyclohexane

Cis-trans isomerism: E-Z-Nomenclature

S1-G-3: Solid state Chemistry ' 4h

Laws of Crystallography: (i) Law of Constancy of interfacial angles (ii) Law of Symmetry-
Symmetry elements in crystals (iii) Law of rationality of indices. Definition of space lattice, unit
cell. Bravais Lattices and Seven Crystal systems (a brief review). X-ray diffraction by crystals;
Derivation of Bragg’s equation. Determination of structure of NaCl, KCI and CsCl (Bragg’s
method and Powder method).

References

General reference: B.Sc I Year Chemistry : Semester [, Telugu Academy publication, Hyd
Unit- I

1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Pubhcatlons 1996.

2. Concise Inorganic Chemistry by J.D. Lee 3rd edn.

3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn

Wiley Publishers 2001. Chem. PTI Qﬂ
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5. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,
E.A. Keiter and R.L. Keiter 4t edn.
6. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press
1989.
7. Inorganic Chemistry by Shriver and Atkins 3rd edn Oxford Press 1999.
9. Textbook of Inorganic Chemistry by R Gopalan.

Unit- II

Organic Chemistry by Morrison and Boyd.
Organic Chemistry by Graham Solomons.
Organic Chemistry by Bruice Yuranis Powla.
Organic Chemistry by L. G. Wade Jr.
Organic Chemistry by M. Jones, Jr
Organic Chemistry by John McMurry.
Organic Chemistry by Soni.
General Organic chemistry by Sachin Kumar Ghosh.
Organic Chemistry by C N pillai
Unit III

1. Principles of physical chemistry by Prutton and Marron.
2. Text Book of Physical Chemistry by Soni and Dharmahara..
3. Text Book of Physical Chemistry by Puri and Sharma.
4. Text Book of Physical Chemistry by K. L. Kapoor.

5. Physical Chemistry through problems by S.K. Dogra.
6. Text Book of Physical Chemistry by R.P. Verma.
7. Elements of Physical Chemistry byLewis Glasstone
Unit IV

1. Qualitative analysis by Welcher and Hahn.
2. Vogel’s Qualitative Inorganic Analysis by Svehla.
3. Text Book of Organic Chemistry by Morrison And Boyd.
4. Text Book of Organic Chemistry by Graham Solomons.

5. TextBook of Organic Chemistry by Bruice Yuranis Powla.
6. Text Book of Organic Chemistry by Soni.
7.Text Book of Physical -Chemistry by Soni And Dharmahara..
8. Text Book of Physical Chemistry by Puri And Sharma.
9. Text Book of Physical Chemistry by K. L. Kapoor.
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Laboratory Course 45h (3 h / week)
Paper I - Qualitative Analysis - Semi micro analysis of mixtures
Analysis of two anions (one simple, one mterfermg) and two cations in the given mixture.

Anions: CO2~ so ,$%=, CI=, Br=,I~, CH;C00~,NO3, P03~, BO3~,S0%".

Cations: Hg3*, Ag*, Pb**

Hg2+ Pb2+ Bl3+ Cd2+ Cu2+ AS3+/S+ Sb3+/5+ Sn2+/4+

Al3+ Cr3+ Fe3+

Zn2+ Ni2+ COZ+ Mn2+

Ba“: Spet Ca“,
g ()

Mg**, NH‘: ' ; ' e ) A% .;;"\f?'
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B.ScI Yr CIIEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER II
Paper — 11
Chemistry — II
Unit-I (Inorganic Chemistry) . : 15 h (1 hr/week)
S2-1-1 p-block Elements -II 7h

Oxides: Types of oxides (@) Normal- acidic, basic amphoteric and neutral (b) Mixed
(¢) sub oxide d) peroxide e) superoxide. Structure of oxides of C,N,P, S and CI - reactivity,
thermal stability, hydrolysis. ,

Oxy acids: Structure and acidic nature of oxyacids of B, C, N,P, S, Cland I. Redox properties
of oxyacids of Nitrogen: HNO, (reaction with FeSO4, KMnOy, K>Cr,0,), HNO; (reaction with -
HaS, Cu), HNOjy (reaction with KBr, Aniline), H,N,0, (reaction with KMnO,). Redox properties
of oxyacids of Phosphorus: H3PO; (reaction with HgCl,), H3POs (reaction with AgNO;, CuS0y) .
Redox properties of oxyacids, of Sulphur: H,SO, (reaction with KMnO,, K.Cr,0,), H,SO, (reaction
with Zn, Fe, Cu), H,S,0; (reaction with Cu, Au), H,SOs (reaction with KI, FeSO,), H,S,04
(reaction with FeSO4, KI). Redox properties of oxy acids of Chlorine.

Interhalogens- Classification- general preparation- structures of AB, AB3, ABsand AB, type and

reactivity.

“ Poly halides- Definition and structure of Cly, IC l: and /5.

Pseudohalogens: Comparision with halogens.

S2-I-2: Chemistry of Zero group elements , 2h
Isolation of noble gases, Structure, bonding and reactivity of Xenon compounds — Oxides,

Halides and Oxy-halides. Clatherate compounds and 'Anomalous behavior of He (1D

S2-1-3: Chemistry of d-block elements . 6h
Charaeteristics of d-block elements with special reference to electronic configuration, variable
valence, ability to form complexes, magnetic properties &catalytic properties. Stability of
various oxidation states and standard reduction potentials. Comparative treatment of second and
third transition series with their 3d analogues. Study of Ti, Cr and Cu traids. Titanium triad —
electronic configuration and reactivity of +3 and +4 states — oxides and halides. Chromium triad
—reactivity of +3 and +6 states. Copper triad — reactivity of +1, +2 and +3 states.

Unit - IT (Organic Chemistry) : 15h(1 hr/week)

§2-0-1: Halogen compounds ‘ 4 hrs

Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl, allyl, vinyl, benzyl.
Chemical reactivity - reduction, formation of RMgX, Nucleophilic substitution reactions —
classification into Syl and Sn2. Mechanism and energy profile diagrams of Sn1 and Sy2

reactions. Stereochemistry of Sy2 (Walden Inversion) 2-bromobutane, Sy1 (Racemisation) 1-



& Unit - IV (General Chemistry) 15h(1 hr/week)

'S1-G-1. General Principles of Inorganic Qualitative Analysis 6h

Anion analysis: Theory of sodium carbonate extract,classification and reactions of anions- C0Z%~,
Cl™, Br~, S0f~, PO}~, BO3~, CH;C00~, NOj. Interfering ions. Cation Analysis: Principles
involved - Solubility product, common ion effect, general discussion for the separation and
identification of group I individual cations (H 93*, Ag*, Pb**) with flow chart and chemical
equations. Principle involved in separation of group II & IV cations. General discussion for the
separation and identification of group II (Hg?*, Pb2*, Bi3*, Cd?*,Sb3+), III (A3*, Fe3t),
IV (Mn?*, Zn?*) individual cations with flow chart and chemical equations. General discussion
for the separation and identification of group V individual cations (Ba?*, Sr?*, Ca?*) with flow
chart and chemical equations. Theory of flame test. Identification of Group VI cations (Mg?*,

NH}).

S1-G-2. Isomerism ) Sh

Isomerism: Definition of isomers. Classification of isomers: Constitutional and Stereoisomers -
definition and examples. Constitutional- isomers: chain, functional -and positional isomers.
Stereoisomers: enantiomers and diastereomers — definitions and examples. Representation of
stereoisomers — Wedge, Fischer projection, Sawhorse, Newmann formulae.

Conformational analysis : Classification of stereoisomers based on energy. Definition and
examples Conformational and configurational isomers. Conformational analysis of ethane, n-
butane, 1,2- dichloroethane,2-chloroethanol .Cyclic compounds: Baeyer’s strain theory,
Conformational analysis of cyclohexane

Cis-trans isomerism: E-Z-Nomenclature

S1-G-3: Solid state Chemistry 4 h

Laws of Crystallography: (i) Law of Constancy of interfacial angles (i) Law of Symmetry-
Symmetry elements in crystals (iii) Law of rationality of indices. Definition of space lattice, unit
cell. Bravais Lattices and Seven Crystal systems (a brief review). X-ray diffraction by crystals;
Derivation of Bragg’s equation. Determination of structure of NaCl, KCI and CsCl (Bragg’s
method and Powder method).

References
General reference: B.Sc I Year Chemistry : Semester I, Telugu Academy publication, Hyd
Unit- I
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Publications 1996.
2. Concise Inorganic Chemistry by J.D. Lee 3rdedn. '
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn
Wiley Publishers 2001. Chem. : QA
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anti addition- peracids (via epoxidation), hydroboration, ozonolysis — location of double bond.
Dienes — Types of dienes, reactions of conjugated dienes — 1,2 and 1,4 addition of HBr to 1,3 —

butadiene and Diels — Alder reaction.

Alkynes— Preparation by dehydrohalogenation of vicinal dihalides, dehalogenation of
tetrahalides. Physical Properties: Chemical reactivity — electrophilic addition of X,, HX, H,0
(tautomerism), Oxidation (formation of enediol, 1,2 diones and carboxylic acids) and reduction
(Metal-ammonia reduction, catalytic hydrogenation).

Aromatic Hydrocarbons 4h
Introduction to aromaticity: Huckel’s rule — Benzene, Naphthalene and Anthracene. Reactions -
General mechanism of electrophilic substitution, mechanism of nitration, sulphonation and
halogenation, Friedel Craft’s alkylation and acylation. Orientation of aromatic substitution -
Definition of ortho, para, and meta directing groups. Ring activating and deactivating groups
with examples. Orientation — (i) activating groups: Amino, methoxy and alkyl groups. (i1)
Deactivating groups - nitro, nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — III (Physical Chemistry) _ _ ~ 15h(1 hr/week)

S1-P-1: Atomic structure and elementary quantum mechanics : 3h

Black body radiation, heat capacities of solids, Rayleigh Jeans law, Planck’s radiation law,
photoelectric effect, Limitations of classical mechanics, Compton effect, de Broglie’s hypothesis.
Heisenberg’s uncertainty principle.

S1-P-2: Gaseous State “Sh

Deviation of real gases from ideal behavior. van der Waals equation of state. Critical

phenomenon. PV isotherms of real gases, continuity of state. Andrew’s isotherms of CO». The

van der Waal’s equation and critical state. Derivation of relationship between critical constants

and varr der Waal’s constants. The law of corresponding states, reduced equation of states. Joule

Thomson effect and inversion temperature of a gas. Liquifaction of gases: i) Linde’s method
- based on Joule Thomson effect ii) Claude’s method based on adiabatic expansion of a gas.

S1-P-3: Liquid State and Solutions , . , 4h

Liquid State
Intermolecular forces, structure of liquids (qualitative description). Structural differences

between solids, liquids ‘and gases. Surface tension and its determination using stalagmometer.
Viscosity of a liquid and determination of coefficient of viscosity using Ostwald viscometer.
Effect of temperature on surface tension and coefficient of viscosity of a liquid (qualitative
treatment only). '
Solutions ; 3h
Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems.
Azeotropes: HCI-H,0 and C,H50H - H70 systems. Fractional distillation. Partially miscible
liquids: Phenol — Water, Trimethyl amine — Water and Nicotine — Water systems.
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S2-0-2: Hydroxy co'mpounds and ethers - 6 hrs

Alcohols: Preaparation: 1°, 2° and 3° alcohols using Griganard reagent, Reduction of Carbonyl
compounds, carboxylic acids and esters. Physical properties: H-bonding, Boiling point and
Solubility. Reactions with Sodium, HX/ZnCl, (Lucas reagent), esterification, oxidation with
PCC, alk. KMnOs, acidic dichromates, conc. HNO; and Oppenauer oxidation (Mechanism).

Phenols: Preapartion: (i) from diazonium salts of anilines, (ii) from benzene sulphonic acids and
(iii) Cumene hydroperoxide .

Properties: Acidic nature, formation of phenoxide and reaction with R-X, electrophilic
substitution; halogenations, Riemer Tiemann reaction (Mechanism), Kolbe reaction
(Mechanism), Gattermann-Koch reaction, Azo-coupling reaction, Schotton-Boumann raction,

Houben-Hoesch condensation, .

Ethers : Nomenclature, preparation by (a) Williamson’s synthesis (b) from alkenes by the action
of conc. H,SO4. Physical properties — Absence of Hydrogen bonding, insoluble in water, low
boiling point. Chemical properties — inert nature, action of conc. HSO4 and HL

$2-0-3 Carbonyl compounds _ Sh

Preparation of aldehydes & ketones from acid chloride,1,3-dithianes, nitriles and from carboxylic
acids. Special methods of preparing aromatic aldehydes and ketones by (a) Oxidation of arenes

_(b) Hydrolysis of benzal halides Physical properties — absence of Hydrogen bonding. Reactivity

of the carbonyl groups in aldehydes and ketones. Chemical reactivity: Addition of (a) NaHSO;
(b) HCN (c) RMgX (d) NH; (e) RNH, (f) NH,OH (g) PhNHNH; (h) 2,4-DNP (Schiff bases).
Addition of H,O to form hydrate , chloral hydrate (stable), addition of alcohols - hemi acetal and
acetal formation. Cannizaro reaction. Oxidation reactions — KMnO,4 oxidation and auto
oxidation, reduction — catalytic hydrogenation, mechanism of Clemmenson’s reduction, Wolf-
kishner reduction, Meerwein Pondoff Verly reduction. Reduction with LAH, NaBHa.

Unit - IIT (Physical Chemistry) 15h(1 hr/week)
S2-P-1: Electrochemistry 15h
Electrical transport — conduction in metals and in electrolyte solutions, specific

conductance and equivalent conductance, measurement of equivalent conductance, variation of
specific and equivalent conductance with dilution. Migration of ions and Kholrausch’s law,
Arrhenius theory of electrolyte dissociation and its limitations, weak and strong electrolytes,

_Ostwald’s dilution law - its uses and limitations. Debye-Huckel-Onsagar’s equation for

strong electrolytes (elementary treatment only). Transport number, definition and determination
by Hittorf’s method for attackable electrodes. Applications . of conductivity measurements:
Determination of degree of dissociation, determination of Ka of acids, determination of
solubility product of a sparingly soluble salt, conductometric titrations. '

Electrolytic and Galvanic cells — reversible and irreversible cells, conventional representation of

electrochemical cells. Electro motive force (EMF) of a cell and its measurement. Computation of
EMF. Types of reversible electrodes- the gas electrode, metal-metal ion, metal-insoluble .
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salt and redox electrodes. Electrode reactions, Nernst equation, cell EMF and Singlc
electrode potential, Standard Hydrogen electrode — reference electrodes (calomel electrode)
— standard electrode potential, sign conventions, electrochemical series and its significance.
Applications of EMF measurements. Calculation of thermodynamic quantities of cell
reactions (Gibbs free -energy G, Helmholtz free energy and Equilibrium constant K).
Determination of pH using hydrogen electrode, glass electrode and quinhydrone electrode.
Solubility product of AgCl. Potentiometric titrations.

Unit — IV (General Chemistry) _ 15 h (1 hr/week)

S2-G-1: Theory of Quantitative Analysis " 6 hours
Volumetric Analysis: Introduction, standard solutions, indicators, end point, titration curves,

Types of titrations: i) neutralization titration- principle, theory of acid base indicators, titration

curves and selection of indicators- strong acid - strong base, strong acid —weak base, weak acid-

strong base and weak acid —weak base. Theory of redox titrations - internal(KMnO4) and .
external indicators — use of diphenylamine and ferroin indicators. Theory of complexometric

titrations — use of EBT, Murexide and Fast sulphone black indicators. Role of pH in

complexometric titrations. Precipitation titrations — theory of adsorption indicators.

Gravimetric analysis- Introduction, nucleation, precipitation, growth of precipitate, filtration

and washing, drying and incineration of precipitate, coprecipitation and post precipitation.

Determination of Ni**

S2-G-2: Stereoisomerism 5h

Optical activity: Definition, wave nature of light, plane polarised light, optical rotation and
specific rotation, chiral centers. Chiral molecules: definition and criteria - absence of plane,
center and S, axis of symmetry — asymmetric and dissymmetric molecules. Examples of
asymmetric molecules (Glyceraldehyde, Lactic acid, Alanine) and disymmetric molecules (trans-
1,2-dichlorocyclopropane). Molecules with constitutionally symmetrical chiral carbons (Tartaric
acid) Molecules with constitutionally unsymmetrical chiral carbons (2,3dibromopentane). D, L -
configuration — examples. R, S — configuration: Cahn-Ingold-Prelog rules, examples for

asymmetric and disymmetric molecules.

S2-G-3: Dilute Solutions & Colligative Properties . 4 h

Dilute Solutions, Colligative Properties, Raoult’s law, relative lowering of vapour pressure,
molecular weight determination. Osmosis - laws of osmotic pressure, its measurement,
determination of molecular weight from osmotic pressure. Elevation of boiling point and
depression of freezing point. Derivation of relation between molecular weight and elevation in
boiling point and depression in freezing point. ®
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References
General reference: B.Sc I Year Chemistry : Semester II, Telugu Academy publication, Hyd

“Unit I
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Publications1996.

2. Concise Inorganic Chemistry by J.D. Lee 3rdedn.
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn
Wiley Publishers 2001.
4. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press1989.
5. Inorganic Chemistry by Shriver and Atkins 3rd edn Oxford Press 1999.
6. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,
E.A. Keiter and R.L. Keiter 4 Edn.
7. Textbook of inorganic chemistry by R Gopalan.
Unit II
Organic Chemistry by Morrison and Boyd.
Organic Chemistry by Graham Solomons.
Organic Chemistry by Bruice Yuranis Powla.
Organic Chemistry by L. G. Wade Jr.
Organic Chemistry by M. Jones, Jr
. Organic Chemistry by John McMurry.
. Organic Chemistry by Soni.
. General Organic chemistry by Sachin Kumar Ghosh.
. Organic Chemistry by C N pillai
nit IIT
. Physical chemistry by P W Atkins
. Principles of physical chemistry by Prutton and Marron.
. Text Book of Physical Chemistry by Soni and Dharmahara.
. Text Book of Physical Chemistry by Puri and Sharma
Text Book of Physical Chemistry by K. L. Kapoor
Physical Chemistry through problems by S.K. Dogra.
. Elements of Physical Chemistry by Lewis and Glasstone.
. Material science by Kakani & Kakani '
Unlt IV
1. Vogel’s Text Book of Quantitative Analysis by G.H.Jeffery, J.Bassett, J.Mendham and R.C.
Denney 5t edn Addison Wesley Longman Inc. 1999.
2. Quantitative Analysis by Day and Underwood Prentice Hall (India) VI Edn..
3. Nano: The Essentials by T. Pradeep, McGraw-Hill Education.
4. Chemistry of nanomaterials: Synthesis, Properties and applications by CNR Rao et.al.
5. Nanostructured Materials and Nanotechnology, edited by Hari Singh Nalwa, Academic Press
6. Practical chemistry by V K Ahluwalia, Sunitha Dhingra and AdarshGulati.

Laboratory Course 4Shrs (3 h / week)
Paper II- Quantitative Analysis :

Acid - Base titrations

1. Estimation of Carbonate in Washing Soda.

2. Estimation of Bicarbonate in Baking Soda.

3. Estimation of Carbonate and Blcarbonate in the Mixture.
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B Sc., III YEAR CHEMISTRY
. SEMESTER-VI =
DSC-3F: CHEMISTRY PAPER - VI’
' '(04'Credits) 60 Hrs (04 Hrs/week) - .

UNIT-I: SEPARATIONTECHNIOUES " S S 15 Hrs

Solvent Extraction- Prmcxple Methods of extractxon Batch extractxon contmuous extraction and

counter current extraction. Apphcatxon— Determmatlon of Iron .

Chromatography Classrﬁcatxon of chromatographxc methods, pnncxples of dxfferentlal mlgratxon
adsorption phenomenon, nature of adsorbents sotvent systems. . -

Thin layer Chromatography (TLC) Advantages,.preparanon of plates development of the
chromatogram Detection of the spots, factors effecting R, values and applxcanons s

Paper Chromatography Pnnclple choice of | paper and solvent systems development of chromatogram
— ascending, descending, radial and two dimensional chromatography and applications.

Column Chromatography- Prmc1ple Types of statxonary phases Column packmg — Wet
packing technique, Dry packmg technique. Selection criteria of mobile phase solvents for eluting
polar, non-polar compounds and its appllcatlons ‘

Gas Chromatography Theory and instrumentation (Block dxagram) Types of _stationary
phases and carrier gases (moblle phase).

UNIT-II: DRUGS AND GREEN CHEMISTRY ' , o : V 15 Hrs

a) Drugs: Introduction: Drug, Disease (deﬂmtxon), Hlstoncal evolutlon, Sources-plant, animal .

synthetic, Biotechnology and human gene therapy.

Terminology: Pharmacy, Pharmacology, Pharmacophore Pharmacodynamics, ' Pharmacokinetics
(ADME Receptors-brief treaunent) Metabolites and Anti metabolites. ‘

Nomenclature: Chemical name, Generic nameland trade names with examples

Classification: Classrﬂcanon based on structures and therapeutxc activity with one example each.
Synthesis: Synthesis and therapeutlc acnvxty of the followmg drugs- L-Dopa, Chloroqum Omcprazole
Albuterol and Ciprofloxacin. ' ' :

b) Green Chemistry Introductlon Dcﬁmtlon of green chemistry, need of green cherrustry, basic

principles of green chemistry.. S ‘

Green synthesis: Evaluation of the type of the reaction (i) Reanangements (100% atom economic), (ii)
Addition reaction (100% atom economic), Pericyclic reactions (no by-product)

Selection of solvent: Aqueous phase reactions, Reactions in ionic liquids,' Solid supportcd synthesis and

solvent free  reactions (solid" phase reactions) Green Catalysts: Phase' transfer catalysts (PTC),

Biocatalysts. : o |



UNIT-III: ELECTRO ANALYTICAL METHODS . ST LR 15Hrs
Potentlometry Pnncxple Electrochemxcal cell, Electrodes- (i) Indxcator and (n) Reference electrodes —
"Normal Hydrogen Electrode Qumhydrone Electrode, Saturated Calomel Electrode. Numencal Problems. V
Application of Potentxometry Assay of Sulphamlamlde g

Conductometry: Conductivity Cell,” Specific Conductlvrty, Equxvalent Conductlvrty ‘Numerical
Problems. Applications of Conductometry. Estimation of CI usxng AgNO, Determination of Aspirin

with KOH. e .
Colorimetry: General features of absorption — spectroscopy, transmittance, absorbance, and molar

absorptmty Beer -Lambert s law" and its limitations. Venﬁcanon of Beer’s law. Estimation of iron in
water samples by thlocyanate method. Esnmatlon of (l) Chromlum and (ii) Manganese in steel.
Spectrophotometry. Instruments = Single and Double  beam UV? Visible Spectrophotometers, IR-
Spectrophotometer- - Principle,', Sources of- radiations, - 'Samplin'g', Block diagram = of FT-IR
Spectrophotometer. TN : ' L |
UNIT-IV:MOLECULAR SPECTROSCOPY = - S " 15Hrs

Introduction to electromagnetic radiation, interaction of electromagnetic rations with molecules, various

types of molecular spectra.

Electronic spectroscopy Bondmg and anti-bonding molecular orbitals, -electronic energy levels of
molecules (o, m, n), types of electronic transitions: o-0*, n-c*, n-n*, n-n* with suitable examples
Selection rules, Termmology of chromophore, auxochrome, bathochromlc and hypsochromlc shifts.
Absorptxon of charactenstlcs of chromophones diene, enone and aromatlc chromophores Representation
of UV-Visible spectra. ' ’

Infra red spectroscopy: Energy lcvels of simple harmonic osc1llator molecular vibration spectrum,
selection rules. Determination of force constant Qualitative relation of force constant to bond energies.
Anharmonic motion of real moleculcs and ‘engegy lcvels Modes of vrbranons in polyatomic molecules.
Characteristic absorptlon bands of various functional groups. Fi mger pnnt nature of infrared spectrum.
Proton Magnetic Resonance .Spectroscopy (‘"H-NMR): Principles ‘of. nuclear magnetic resonance,
equivalent and non-equivalent protons position of signals. Chemical shift, NMR splitting of signals —
spin-spin couplmg, representation of proton NMR spectrum — Integratxons 'H NMR spectrum of — ethyl
bromide, acetaldehyde, 1, 1, 2- mbromo ethane ethyl acetate and acetophenone :

Mass Spectrometry Electron- Irnpact Mass: Basic principles, Nitrogen rule, types of ions: Molecular
ion, fragment ion and 1sotopxc ions, representation of mass spectrum, ‘types of peaks (molecular ion,

fragment and isotopic ion peaks). Determmatron of molecular welght, Mass spectrum of ethyl chloride,
ethyl bromide and acetophenone | '
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" LABORATORY COURSE

A e ——

CHEMISTRY LAB PAPER—VI
(Qualltatlve analysrs of Organic Compounds)
- (03 Hrs per week, 01 Credit) 45 Hrs

. Qualitative analysis of Orgamc Compounds _

1. Identification of an orgamc compound through the functional group 'analysis. Determination of melting
point and preparatron of suitable derivatives of the following: Carboxylic acids, Phenols amines, urea,
thiourea, carbohydrates, aldehydes ketones, armdes nitro hydrocarbons ester and naphthalene

2. Spectral & Chromatography nnalysis v '

1s Spectral analysis of orgamc compounds with different functronal groups using UV, IR,

'HNMR and Mass spectroscopy .(Eg:-Ethanol, Acetophenone and Aniline)
2. Thm layer chromatography (TLC): Determination of R, values and 1dentrﬁcauon of organic

compounds: preparation and separation of 2,4- dmrtrophenyl hydrazones of acetone and 2- butanone

using toluene and light petroleum(40 60):




R B.Se. Chemistry IXLYear

AT _‘Scmester-VI,_PaPe"'wv A L
" Discipline Spcciﬁ_c_Ele_C_tive-A (4-C‘.'°d-"s‘)g‘ o €0Hrs
O Medicinal Chemistey = .

Unit- L:Introduction and Terminology .. - Y RE
SG-E-A-I: Discases: Common diseases, infccﬁve-discasﬁsflnsecF borne, &1
* and hereditary diseases. - TR Lo o Ingredient (A
Terminology ‘in Medicinal -Chemistry: Drug, - Active _Pham_‘?‘.’e“?‘cal i,’;lg"’d‘f;l.g‘;? D
Pharmaceuticals, 'Pharmacology; . 'Pharmacophore, Pharmacodynamics . =~ armacoxinetics,
" metabolites, anti metabolites and therapeutic index. : L S
: hemic X Trade names Wwith examples;

ctivity with examples. -

r-borne, water-borne

Drugs: Nomenclature: " Chemical name, - Generic name: anfli :
Classification: Classification based on structures and therapeutic a

ADMET: .a) Absorption: Definition, absorption: of drugs across the membrane — active and
paSSiVe.absorption, toutes of administration of drugs. b) Distribution: def'{mbtlon and effect of
plasma protein binding. ¢) Metabolism: definition, phase [ and phase 11 reactions. -

d) Elimination: definition and renal elimination. Toxicity. -~ -~ - - '

Unit-1I: Enzymes and Receptors - - R L R . 15Hrs
S6-E-A-II:  Enzymes: ‘ Introduction. Mechanism ,a‘ndv,zfactors' affecting enzyme action,
Specificity of enzyme action {including ‘stereo speciﬁcity),'Enzyme_' inhibitors -and their
importance. Types of inhibition - reversible, irreversible and their subtypes with examples.

»Recéptoi-s: Introduction, Drug action-receptor theory, Mechanism of drug action, concept of
‘agonists and antagonists with examples. Drug receptor interactions involved in drug receptor
complex. binding rote of —OH group, -NHz group','quatemary:ammcnium salts and double bond.

Structure — activity rglationships of drug molecules, explanation with'sulfonamides.

Unit- III: Synthesis and Therapeutic Activity of Drugs . : " © 15Hrs
S6-E-A-IIT: Introduction, synthesis and therapeutic activity of . B - L
Chemotherapeutics: Sulphanilamide,- dapsone, Pencillin-G (semi synthesis), Chloroquin,
Isoniazid,'Cisplatin and AZT. -~ ey PR R R
Drugs to treat metabolic disorders: Anti diabetic - Tolbutamide; Antiinflammatory — |

- Ibuprofen; Cardiovascular- Glycgryl trinjtrate; Antipyretic (paracetamol, aspirin) and Antacid-
Omeprazole. - ST . cal . T B T g

“Drugs acting on nervous system: Ane.sthctics-dcﬁni‘tio_h,‘ Classification-local and general.
Volatile- Nitrous oxide, chloroform uses and disadvantages. Local anaesthetics — benzocaine.

Unit- IV: Molecular Messengers, Vitamins and Micronutrients = o 15Hrs

S6-E-A-1V: Molecular Messengers: [ntroduction to hormones and neurotransmitters Thyroid"

hormones, Antithyroid drug-@ar-bimaz’ol.‘,Adrenaline: Adrenergic drugs- salbutamol ’ateneloi
- Serofonin: SSRIs- fluoxetine. Doparnine: Antiparkinson drug- Levodopa. ' '
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v;tnmim and Micr onun lcnts lntroduction, vi(nmm sources, Deﬁctency d15°"_’°’s a”d remedy

: ofVltnmmSI\ B, C, D,EK tmd mlcronumcnts Na,K Ca, Cu.ZnandI

Recommended 'l oxt Books nnd Rcfcrcnco books

ll

w N

Introduchon 10 Medicinal Chemistry, G.L. Patrick, Oxford Umversxty Prcss, New Yor k
Mol 2005.

Medicinal Chcnns(ry, _Thomns Nogrady, Oxford Univ. Prcss, New York.

Foye's Principles of- Medicina) Chcmlstry. David Wllham and Thomas Lemke, .
Lippincott Williams & Wilkins, 2008. - : '

. Medicinal. Chemistry, Ashulosh Kar, New Age Intematlonal 2005
- Synthetic Drugs, 0.D. Tyagi & M. Yaday, Anmol Pubhcatlons.,l998

Medicinal Chemistry, Alka L. Gupta, Pragati Prakashan. = - '
Drugs, G. L. David Krupadanam D.Vijaya Prasad K. Varaprasad Rao, K L. N- Reddy ’

= Sudhakar, Umvcrsmcs Press (Indm) Ltd 2012
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; :_  BSe CheiniStry'»Ili' Year

o ~ Semester—VI, Paper-VI. .

- Discipline Specific Elective-B (4. Credits) ~ - e

- -Agricultural and Fuel Chemistry . | 4= Hrs
Unit I; - Pesticides. -4 el T 15Hrs

S6-E-B-I: Introduction, Definition, classification of pesticides based on use (target). Toxicity
and chemical structure: with examples: Adverse - effects of pesticides and its impact on
environmental pollution, R R -
Synthesis, manufacture and uses of representative pesticides: Organochlorines (premethnn);
Organophosphates (Parathion); Carbamates (Carbaryl); Quinones(Chloranil), Anilides(Alachlor).

Pesticide formulations: Dusts, Granules, Wettable powders, Emulsions and Aerosols. '
‘Biopestcides : Introduction: Potential pesticidal plants of India, Role' of Neem in plant

protection-constituents, Azadirachtin and its role in pest control, Structure and mode of action of

- - Pyrethrins( pyrethrin-1) and.Pyrethroi'ds.'(perm'ethrin) and nicoti,npids (I'mi_’d,a_cloprid).' ' 2

Unit II: - Fertilizers ~ . =~ | o | ' . 15Hrs
Classification formula and uses of fertilizers: -

Nitrogenous fertilizers: Ammonium nitrate; Urea, Calcium Cyanamide, Calcium Ammonium
Nitrate, Sodium Nitrate, Ammonium Chloride and their uses. - o

Phosphate fertilizers: Normal super phosphate, Triple Super Phosphate, Ammonium Phosphate
and their uses. . s TE ST B KN PoatnE g L :

Potassium ‘fertilizers: Potassium chloride, potassium -nitrate, potassium sulphate and uses.
Complex fertilizers: Diammonium Phosphate and mixed fertilizers their uses. Manufacture of

- 86-E-B-I1: Introduction: (need of fertiliierS); fuhctio‘ris.of essential plant nutrients (N, P, K),

‘urea and Super phosphate of lime and their reactions in the soil. - -

Biofertilizers — Introduction, definition, classification, Rhizobium, Azatobactor, Azospirillium,
Azolla, Blue Green Algae, Vermicomposting and uses. - IR

Organic farming; The principal methods, crop rotation, green manures and compost, biological
pest control, and mechanical cultivation and uses. - T B
Unit III: Energy Sources and Coal ~ = ISR 15Hrs.
S6-E-B-II1: Review .of_energy sources: (renewable and non-renewable). Classiﬁ’cation of fuels
and their calorific value. . ' o : o ’

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of

“coal. Coal gas, producer gas and water gas—composition and uses. Fractionation of coal tar, uses

of coal tar based chemicals, requisites of a good. metallurgical coke, Coal gasification. (Hydro
gasification and C'atalyti_c gasification), Coal liquefaction and Solvent Refining,

Unit IV: Petroleum and its products, petrochemicals and non petroleum fuels 15Hrs.
S6-E-B-1V: . N ' - Iy L s

Petroleum and its products - o R | _ |
Petroleum: Origin, Composition of crude petroleum and classification, Properties- flash point -
and its determination, Knocking and antiknocking compounds; Octane number, and Cetane
number. Distillation of crude petroleum, Fractional Distillation - Principle and process, refir .
Fractions and uses. Cracking -Thermal and catalytic cracking, Reforming ’ 8

o Fai bY...
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B.Sc., IIl YEAR CHEMISTRY

SEMESTER-V
DSE-A: Chemistry Paper—V

(Spectroscopy & Chromatography)
(04 credits) 60 Hrs (04 Hrs/week)

UNIT-1: Molecular Spectroscopy (15 Hrs)

85-A-E-I: Introduction to electromagnetic radiation, interaction of electromagnetic radiations with
molecules, various types of molecular spectra.

Rotational spectroscopy (Microwave spectroscopy)

Rotational axis, moment of inertia, classification of molecules (based on moment of inertia), rotational
energies, selection rules, determination of bond length of rigid diatomic molecules eg. HCI.

Infra red spectroscopy

Energy levels of simple harmonic oscillator, molecular vibration spectrum, selection rules. Determination
of force constant (Problems). Qualitative relation of force constant to bond energies. Anharmonic motion
of real molecules and energy levels. Modes of vibrations in polyatomic molecules. Characteristic
absorption bands of various functional groups. Finger print nature of infrared spectrum

Electronic spectroscopy

Bonding and anti-bonding molecular orbitals, electronic energy levels of molecules (o, @, n), types of
electronic transitions: ¢-6*, n-c*, n-m*, n-m* with suitable examples. Selection rules, Terminology of
chromophore, auxochrome, bathochromic and hypsochromic shifts. Absorption of characteristics of
chromophones: diene, enone and aromatic chromophores. Representation of UV-Visible spectra. General
features of absorption-spectroscopy transmittance, absorbance, and molar absorptivity. Beer-Lambert’s
law and its limitations.

UNIT-I1: NMR & Mass Spectroscopy (15 Hrs)

85-A-E-II: Proton Magnetic Resonance Spectroscopy
Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of signals.

Chemical shift, factors affecting chemical shifts, NMR splitting of signals — spin-spin coupling,
representation of proton NMR spectrum — Integrations. 'H NMR spectrum of — ethyl bromide,
acetaldehyde, 1, 1, 2- tribromo ethane, ethyl acetate and acetophenone.

Mass Spectrometry

Electron Impact Mass: Basic principles, Nitrogen rule, types of ions: Molecular ion, fragment ion and
isotopic ions, representation of mass spectrum, types of peaks (molecular ion, fragment and isotopic ion
peaks). Determination of molecular formula. Mass spectrum of ethyl chloride, ethyl bromide and
acetophenone.

UNIT-III: Separation techniques-I (15 Hrs)

S5-A-E-III: Solvent Extraction- Principle, Methods of extraction: Batch extraction, continuous
extraction and counter current extraction. Application— Determination of Iron (III).

Chromatography: Classification of chromatographic methods, principles of differential migration,
adsorption phenomenon, nature of adsorbents, solvent systems.
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Thin layer Chromatography (TLC): Advantages, preparation of plates, solid phase and mobile phase
used in TLC, eluotopic series, development of the chromatogram, Detection of the spots, factors effecting
R values and applications of TLC.

Paper Chromatography: Principle, choice of paper and solvent systems, development of chromatogram
— ascending, descending, radial and two dimensional chromatography, detection of spots, and applications
of paper chromatography.

UNIT-1V: Separation techniques-II (15 Hrs)

85-A-E-IV: Column Chromatography- Principle, Types of stationary phases, Column packing — Wet
packing technique, Dry packing technique. Selection criteria of mobile phase solvents for eluting polar,
non-polar compounds and its applications.

lon exchange chromatography: Principle, cation and anion exchange resins, its application in separation
of ions, de-ionized water.

Gas Chromatography: Principle, theory and instrumentation (Block Diagram), Types of stationary
phases and carrier gases (mobile phase), application of GC.

High performance liquid chromatography: Principle, theory and instrumentation, stationary phases and
mobile phases. Applications of HPLC, analysis of Paracetamol.

Recommended Text Books and Reference Books:

Fundamentals of Molecular Spectroscopy, C.N. Ban well & Mc Cash.

Organic spectroscopy, William Kemp, Palgrave Macmillan; 2™ Revised edition.

Spectroscopy, B K Sharma Krishna Prakashan Media,1981.

Elements of Organic spectroscopy, YR Sharma.

Applications of Absorption spectroscopy of Organic compounds ( English paper back, Dyer R.John)

Organic chemistry, Morrison and Boyd, Pearson Publications.

[ntroduction to Spectroscopy by Donald Pavia, Gary Lampman and George Kriz. Saunders College

Division, 2001.

8. Chemistry text book for B.Sc., published by Telugu academy, Govt. of Telangana.

9.  Analytical Chemistry by David Krupadanam, Universities Press (India) Limited.

10.  Principles of Instrumental Analysis, D.A.Skoog, F.J.Holler & T.A. Nieman, Cengage
Learning India Ed.

I1. Fundamentals of Analytical Chemistry 6" ﬁdn, D.A.Skoog, D.M. West, F.J.Holler, Saunders College
Publishing, Fort worth (1992).

12.  Instrumental Methods of Analysis, 7th Ed. Willard, H.H., Merritt, L.L., Dean, J. & Settle, F.A.
Wordsworth Publishing Co.Ltd., Belmont, California, USA, 1988.

13. A Text Book of Quantitative Inorganic Analysis 7" Ed., Vogel, A.l. Prentice Hall.

14.  Analytical Chemistry 7 th Edition by Gary D.Christian (2004)

15.  Separation Methods, M.N Sastry, Himalaya Publication (2004)
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B.Sc., II YEAR CHEMISTRY
SEMESTER-V
DSE-B: Chemistry Paper—V

(Metallurgy, Dyes and Catalysis)
(04 credits) 60 Hrs (04 Hrs/week)

Unit I: General Principles of Metallurgy and Production of Non Ferrous Metals (15 Hrs)

S5-E-B-1I: Pyrometallurgy: Drying and calcination, roasting, smelting, products of smelting,
Hydrometallurgy: Leaching methods, leaching agents, leaching of metals, oxides and sulphides.
Separation of liquid and solid phases and processing of aqueous solutions

Electrometallurgy: Electrolysis, Refining electrolysis, electrolysis from aqueous solutions, fused-salt
electrolysis

Refining processes: Chemical and physical refining processes

Production of selected non-ferrous metals (Copper, Nickel, Zinc): Properties, raw materials,
production (flow charts presentations and chemical reactions involved) and uses.

Unit I1: Natural and Synthetic Dyes (15 Hrs)

S5-E-B-II: Definition and Classification of dyes - Natural dyes, Synthetic dyes: based on chemical
constitution of dyes; Chemical nature of dyes; Application of dyes.

Structures of Natural dyes: Indigo, Tyrian purple, Alizarine, Indigotin.

Structures of Synthetic dyes: Nitro dyes, Nitroso dyes, Azo dyes (Mono azo dye, Bis azo dyes) Diaryl
methane dyes, Triaryl methane dyes, Xanthenes dyes, Phenolphthalein, Fluoroseine, Acridine dyes.
Synthesis of dyes: Mono azo dye, Bis azo dyes (Congo red), Auromine O, Malachite Green, Crystal
Violet, Rhodamine B, Acridine Yellow, Indigotin. Binding of dyes to fabric. Applications of dyes.

Unit III: Catalysis-1 (15 Hrs)

S35-E-B-1II: Homogeneous and heterogeneous catalysis - Definition of a catalyst and catalysis.
Comparison of homogeneous and heterogeneous catalysis with specific examples. General characteristics
of catalytic reactions.

Acid-base catalysis- Examples of acid and basg catalysed reactions, hydrolysis of esters. Kinetics of acid
catalysed reactions. Specific acid and general acid catalysis, Kinetics of base catalysed reactions. Specific
base and general base catalysis. Examples- Aldol condensation and decomposition of nitramide, base
catalysed conversion of acetone to di acetone alcohol, Mutarotation of Glucose. Effect of pH on reaction
rate of acid and base catalysed reactions.

Phase transfer catalysis: Principle of phase transfer catalysis, classification of phase transfer catalysts.
Factors influencing the rate of PTC reactions.

Unit IV: Catalysis-11 (15 Hrs)

S5-E-B-1V: Enzyme catalysis- Characteristics of enzyme catalysis, Examples: (i) Invertase in inversion
of cane sugar (ii) Maltase in conversion of maltose to glucose (iii) Urease in decomposition of urea
(iv) Zymase in conversion of glucose to ethanol (v) working of carbonic anhydrase and (vi) Mechanism
of oxidation ethanol by alcohol dehydrogenase. Factors affecting enzyme catalysis. Effect of temperature,
pH, concentration and effect of inhibitor on enzyme catalysed reactions, Catalytic efficiency.



Kinetics of enzyme catalysed reactions: Michaelis-Menton Equation. Mechanism of enzyme catalysed
reactions. Significance of Michaelis constant (Km) and maximum velocity (Vmax), Lineweaver-Burk

plot. Types of enzyme inhibitors.

Recommended Text Books and Reference Books:

P 0T

W

© % N o

Industrial Chemistry B.K.Sharma

Engineering Chemistry, Jain and Jain

Industrial Chemistry, E. Stocchi, Vol-1, Ellis Horwood Ltd. UK.

Handbook of Industrial Chemistry, J. A. Kent: Riegel’s, CBS Publishers, New Delhi.

Theory of production of non-ferrous metals and alloys Study. Katefina Skotnicova, Monika
Losertova, Miroslav Kursa.

The Chemistry of Synthetic Dyes, Volume 4, K.Venkataraman, Elsevier.

Organic Chemistry Vol-I by I.L. Finar.

Organic Chemistry by Jennice, Gorzinski Smith.

Natural Dyes: Sources, Chemistry, Application and Sustainability Issues by Sujata Saxena and A. S.
M. Raja.

Physical Chemistry by Atkins and De Paula, 8 th Edn.

Physical Chemistry by Puri, Sharma and Pattania, 2017.

Kinetics and mechanism of chemical transformations by Rajarajm and Kuriacose, Published by
Macmillan India Ltd.

Text book of Physical Chemistry by K.L. Kapoor Macmillan, 1999.

Catalysis by J.C. Kuriacose, Macmillan Publishers India Limited, 1980.

Phase Transfer Catalysis, Fundamentals, Applications and Industrial perspectives, C.M.Stark,
C.Liotta & M.Halpern, Academic Press.

Phase Transfer Catalysis, E.V.Dehmlow & S.S. Dehmlow, Verlag Chemie, Weinheim.

: NM)
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B.Sc., IIl YEAR CHEMISTRY
SEMESTER-V
LABORATORY COURSE

Paper —V: Experiments in Physical Chemistry-1

(01 Credit) 45 Hrs (03 Hrs/week)

Distribution law
a) Determination of molecular status and partition coefficient of benzoic acid in
Toluene and water.

b) Determination of distribution coefficient of acetic acid between n-butanol and water.

2. Electrochemistry
a) Determination of cell constant of conductivity cell.
b) Verification of Ostwald’s dilution law- Determination of dissociation constant (K,) of
acetic acid by conductivity measurements.
3. Colorimetry
a) Verification of Beer’s - Lamberts law for KMnO,
b) Determination of the concentration of the given KMnQysolution.
4. Adsorption
a) Adsorption of acetic acid on animal charcoal- Verification of Freundlich adsorption
isotherm.
5. Physical constants
a) Surface tension and b) Viscosity of liquids. (Demonstration Experiment)
Reference books: t
I. Senior Practical Physical Chemistry, B. D Khosla, V. C. Garg, Adarsh Gulati Published by
R. Chand & Co.
2. Practical Physical Chemistry, B.Vishwanathan and P.S. Raghavan. Viva Books.

W

Practicals in Physical Chemistry by P.S. Sindhu ISBN-10: 1-4039-2916-5/1403929165
ISBN-13: 978-1-4039-2916-7/9781403929167.

\
i o)
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B.Sc., Il YEAR CHEMISTRY

SEMESTER-VI

DSE-A: Chemistry Paper—VI

(Medicinal Chemistry)
(04 credits) 60 Hrs (04 Hrs/week)

Unit- I: Introduction and Terminology (15 Hrs)

S6-E-A-I: Diseases: Common diseases, infective diseases—insect borne, air-borne, water-borne and
hereditary diseases.

Terminology in Medicinal Chemistry: Drug, Active Pharmaceutical Ingredient (ADI),
Pharmaceuticals, ~Pharmacology, Pharmacophore, Pharmacodynamics, Pharmacokinetics,
metabolites, anti metabolites and therapeutic index.

Drugs: Nomenclature: Chemical name, Generic name and Trade names with examples;
Classification: Classification based on structures and therapeutic activity with examples.

ADMET: a) Absorption: Definition, absorption of drugs across the membrane — active and passive
absorption, routes of administration of drugs. b) Distribution: definition and effect of plasma protein
binding. ¢) Metabolism: definition, phase 1 and phase II reactions. d) Elimination: definition and renal

elimination. Toxicity.

Unit-II: Enzymes and Receptors (15 Hrs)

S6-E-A-II: Enzymes: Introduction, Mechanism and factors affecting enzyme action, Specificity of
enzyme action (including stereo specificity), Enzyme inhibitors and their importance. Types of
inhibition - reversible, irreversible and their subtypes with examples.

Receptors: Introduction, Drug action-receptor theory, Mechanism of drug action, concept of agonists
and antagonists with examples. Drug receptor interactions involved in drug receptor complex.
Binding role of  -OH group, -NH> group, quaternary ammonium salts and double bond. Structure
— activity relationships of drug molecules, explanation with sulfonamides.

Unit- ITI: Synthesis and Therapeutic Activity of Drugs (15 Hrs)

S6-E-A-IIT: Introduction, synthesis and therapeutic activity of:

Chemotherapeutics: Sulphanilamide, dapsone, Penicillin-G (semi synthesis), Chloroquin, Isoniazid,
Cisplatin and AZT.

Drugs to treat metabolic disorders: Anti diabetic - Tolbutamide; Anti-inflammatory — Ibuprofen;

Cardiovascular- Glyceryl trinitrate; Antipyretic (paracetamol, aspirin) and Antacid- Omeprazole.

Page 2 of 6
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Drugs acting on nervous system: Anesthetics-definition, Classification-local and general. Volatile-

Nitrous oxide, chloroform uses and disadvantages. Local anesthetics — benzocaine.

Unit- IV: Molecular Messengers and Vitamins and Micronutrients (15 Hrs)

S6-E-A-1V: Molecular Messengers: Introduction to hormones and neurotransmitters, Thyroid

hormones, Antithyroid drug-Carbimazol. Adrenaline: Adrenergic drugs- salbutamol, atenelol.

Serotonin: SSRIs- fluoxetine. Dopamine: Antiparkinson drug- Levodopa .

Vitamins and Micronutrients: Introduction, Vitamin sources, Deficiency disorders and remedy of

Vitamins A,B, C, D, E, K and micronutrients — Na, K, Ca, Cu, Znand I .

Recommended Text Books and Reference Books:

1.

(98]

w

~ o

Introduction to Medicinal Chemistry, G.L. Patrick, Oxford University Press. New York. 2013.
Medicinal Chemistry, Thomas Nogrady, Oxford Univ. Press, New York.2005.

Foye’s Principles of Medicinal Chemistry, David William and Thomas Lemke, Lippincott
Williams & Wilkins, 2008.

Medicinal Chemistry, Ashutosh Kar, New Age International, 2005.

Synthetic Drugs, O.D.Tyagi & M.Yadav, Anmol Publications,1998.

Medicinal Chemistry, Alka L. Gupta, Pragati Prakashan.

Drugs, G. L. David Krupadanam, D.Vijaya Prasad, K.Varaprasad Rao, K. L. N. Reddy, C.

Sudhakar, Universities Press (India) Ltd. 2012.

o N\f'
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B.Sc., IIl YEAR CHEMISTRY

SEMESTER-VI

DSE-B: Chemistry Paper—VI

(Agricultural & Fuel Chemistry)
(04 credits) 60 Hrs (04 Hrs/week)

Unit I: Pesticides (15 Hrs)

S6-E-B-I: Introduction, Definition, classification of pesticides based on use (target). Toxicity and
chemical structure with examples. Adverse effects of pesticides and its impact on environmental
pollution.

Synthesis, manufacture and uses of representative pesticides: Organochlorines (Cypermethrin);
Organophosphates (Parathion); Carbamates (carbaryl); Quinones (Chloranil), Anilides (Alachlor).
Pesticide formulations: Dusts, Granules, Wettable powders, Emulsions and Aerosols.

Biopestcides : Introduction: Potential pesticidal plants of India, Role of Neem in plant protection-
constituents, Azadirachtin and its role in pest control, Structure and mode of action of Pyrethrins (
pyrethrin-1) and Pyrethroids (permethrin) and nicotinoids (Imidacloprid).

Unit II: Fertilizers (15Hrs)

S6-E-B-II: Introduction: (need of fertilizers), functions of essential plant nutrients (N, P, K),
Classification formula and uses of fertilizers:

Nitrogenous fertilizers: Ammonium nitrate, Urea, Calcium Cyanamide, Calcium Ammonium
Nitrate, Sodium Nitrate, Ammonium Chloride and their uses.

Phosphate fertilizers: Normal super phosphate, Triple Super Phosphate, Ammonium Phosphate and
their uses.

Potassium fertilizers: Potassium chloride, potassium nitrate, potassium sulphate and uses.

Complex fertilizers: Diaammonium F’hosphater and mixed fertilizers their uses. Manufacture of urea
and Super phosphate of lime and their reactions in the soil.

Biofertilizers: Introduction, definition, classification, Rhizobium, Azatobactor, Azospirillium,
Azolla, Blue Green Algae, Vermicomposting and uses.

Organic farming: The principal methods, crop rotation, green manures and compost, biological pest

control, and mechanical cultivation and uses.

Unit III: Energy Sources and Coal (15Hrs)

S6-E-B-III: Review of energy sources (renewable and non-renewable). Classification of fuels and

. \
N\f\“‘)&o Page 4 of 6
“x . Eerr—
J .

their calorific value.



Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of coal.
Coal gas, producer gas and water gas—composition and uses. Fractionation of coal tar, uses of coal
tar based chemicals, requisites of a good metallurgical coke, Coal gasification (Hydro gasification

and Catalytic gasification), Coal liquefaction and Solvent Refining.

Unit I'V: Petroleum and its products, Petrochemicals and non petroleum fuels (15Hrs)

S6-E-B-1V: Petroleum and its products

Petroleum: Origin, Composition of crude petroleum and classification. Properties-flash point and its
determination, Knocking and anti-knocking compounds; Octane number and Cetane number.
Distillation of crude petroleum, Fractional Distillation - Principle and process, refining, fractions and
uses. Cracking -Thermal and catalytic cracking, Reforming.

Petroleum products — Petrol, Diesel, LPG, Kerosene, Tar and their applications.
Petrochemicals-Vinyl acetate, Propylene oxide, Isoprene and their uses.

Lubricants: Classification of lubricants- Solid, semi solid and liquids; Properties (viscosity, flash
point, fire point, cloud point, pour point) and their determination. Functions of Lubricants, Mechanism
of lubrication.

Non-Petroleum fuels: Natural Gas- CNG, LNG, clean Fuels- Ha gas, ethanol, Fuel from waste- bio

gas, Fuel from bio mass-Bio ethanol, biodiesel, and Synthetic fuels- syngas based.

Recommended Text Books and Reference Books:

1. Chemistry of pesticides, N. N. Melnikov, Springer-Verlag- Technology & Engineering (2012).
2. Pesticide Synthesis, Thomas A. Unger, Elsevier, (2000).

Pesticides, R. Cremlyn, John Wiley, 1980.

Manures and Fertilisers, K. Kolay, Publishtd by Atlantic (2007).

Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996).

(U%]

A Text Book of Engineering Chemistry Paperback-2017 by Shashi Chawla.
Industrial Chemistry, Vol-I, Stocchi.E, Ellis Horwood Ltd. UK (1990).
Jain, P.C. & Jain, M. Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

o e ooy o B

Engineering Chemistry by Shashi Chawla, Dhanpat Rai & Sons, Delhi.
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B.Sc., IIl YEAR CHEMISTRY
SEMESTER-VI

LABORATORY COURSE
Paper —V: Experiments in Physical Chemistry-II
(01 Credit) 45 Hrs (03 Hrs/week)
1. Kinetics

a) Determination of specific reaction rate of the hydrolysis of methyl acetate catalyzed by
hydrogen ion at room temperature.
b) Determination rate of decomposition of hydrogen peroxide catalyzed by FeCls.
2. Electrochemistry
A. Potentiometry:
a) Determination of redox potential of Fe?*/Fe*" by potentiometric titration of ferrous
ammonium sulphate vs potassium dichromate.
b) Precipitation titration of KCI vs AgNO3 —Determination of given concentration of silver
nitrate.
B. pH metry:
a) pH metric titration of strong acid (HCI) vs strong base- Determination of the concentration
of given acid.
b) pH metric titration of strong acid (acetic acid) with strong base (NaOH)- Determination of
acid dissociation constant (Ka ) of weak acid.
3. Conductometry:
a) Determination of overall order: Saponification of ethyl acetate with NaOH by conductance

measurement

Reference books:
1. Senior practical physical chemistry, B.D.Khosla, V.C.Garg, Adarsh Guati.

2. Advanced Practical Physical chemistry, J.B.Yadav.
3. Practical Physical chemistry, B.Vishvanathan and P.S.Raghavan.
4. Practical Physical chemistry, P.S. Sindhu.
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With Effect from the Academic Year 2019-2020

Programming in C  Semester -I

Theory 4 Hours/Week 4 credit
Practical 3 Hours/Week 1 credit

Unit—1

Computer Fundamentals: Introduction of Computers, Classification of Computers, Anatomy of a Computer,
Memory Hierarchy, Introduction to OS, Operational Overview of a CPU.

Program Fundamentals: Generation and Classification of Programming Languages, Compiling, Interpreting,
Loading, Linking of a Program, Developing Program, Software Development.

Algorithms: Definitions, Different Ways of Stating Algorithms (Step-form, Pseudo-code, Flowchart), Strategy
for Designing Algorithms, Structured Programming Concept.

Basics of C: Overview of C, Developing Programs in C, Parts of Simple C Program, Structure of a C Program,
Comments, Program Statements, C Tokens, Keywords, Identifiers, Data Types, Variables, Constants,
Operators and Expressions, Expression Evaluation—precedence and associativity, Type Conversions.

Unit - 11

Input-Output: Non-formatted and Formatted Input and Output Functions, Escape Sequences,

Control Statements: Selection Statements — if, if-else, nested if, nested if-else, comma operator, conditional
operator, switch; Iterative Statements—while, for, do-while; Special Control Statement—goto, break, continue,
return, exit.

Arrays and Strings: One-dimensional Arrays, Character Arrays, Functions from ctype.h, string.h,
Multidimensional Arrays.

Unit — 111

Functions: Concept of Function, Using Functions, Call-by-Value Vs Call-by-reference, Passing Arrays to
Functions, Score of Variables, Storage Classes, Inline Functions, and Recursion.

Pointers: Introduction, Address of Operator (&), Pointer, Uses of Pointers, Arrays and Pointers, Pointers and
Strings, Pointers to Pointers, Array of Pointers, Pointer to Array, Dynamic Memory Allocation.

Unit -1V

User-defined Data Types: Declaring a Structure (Union) and its members, Initialization Structure (Union),
Accessing members of a Structure (Union), Array of Structures (Union), Structures verses Unions,
Enumeration Types.

Files: Introduction, Using Files in C, Working with Text Files, Working with Binary Files, Files of Records,
Random Access to Files of Records, Other File Management Functions.

Text Pradip Dey. Manas Ghosh, Computer Fundamentals and Programming in C (2¢)
References Ivor Horton, Beginning C
BOOKS Ashok Kamthane, Programming in C

Herbert Schildt, The Complete Reference C

Paul Deitel, Harvey Deitel, C How To Program

Byron S. Gottfried, Theory and Problems of Programming with C

Brian W. Kernighan, Dennis M. Ritchie, The C Programming Language

B. A. Forouzan, R. F. Gilberg, A Structured Programming Approach Using C

e



With Effect from the Academic Year 2019-2020

C Lab semester-I

Practical 3 Hours/Week 1 credit
1 Write a program to find the largest two (three) numbers using if and conditional operator.
2 Write a program to print the reverse of a given number.
3 Write a program to print the prime number from 2 to n where n is given by user.

4 Write a program to find the roots of a quadratic equation using switch statement.

5 Write a program to print a triangle of stars as follows (take number of lines from user):
*

*k*
ko k
Rk KKk kK
ook ok ok ko

6  Write a program to find largest and smallest elements in a given list of numbers.
7 Write a program to find the product of two matrices..

8  Write a program to find the GCD of two numbers using iteration and recursion.
9  Write a program to illustrate use of storage classes.

10 Write a program to demonstrate the call by value and the call by reference concepts.

Write a program that prints a table indicating the number of occurrences of each alphabet in the text
entered as command line arguments.

12 Write a program to illustrate use of data type enum.
13 Write a program to demonstrate use of string functions string.h header file.

14 Write a program that opens a file and counts the number of characters in a file.

Write a program to create a structure Student containing fields for Roll No., Name, Class, Year and

15 Total Marks. Create 10 students and store them in a file.
16 Write a program that opens an existing text file and copies it to a new text file with all lowercase
letters changed to capital letters and all other characters unchanged.
Note

Write the Pseudo Code and draw Flow Chart for the above programs.
Recommended to use Open Source Software: GCC on Linux: DevC++ (or) CodeBlocks on Windows

10. Ie




With Effect from the Academic Year 2019-2020

Programming in C++ Semester -11

Theory 4 Hours/Week 4 credits
Practical 3 Hours/Week 1 credit

Unit -1

Introduction to C++: Applications, Example Programs, Tokens, Data Types, Operators, Expressions, Control
Structures, Arrays, Strings, Pointers, Searching and Sorting Arrays.

Functions: Introduction, Prototype, Passing Data by Value, Reference Variables, Using Reference Variables as
Parameters, Inline Functions, Default Arguments, Overloading Functions, Passing Arrays to Functions.

Object Oriented Programming: Procedural and Object-Oriented Programming, Terminology, Benefits, OOP
Languages, and OOP Applications.

Unit—11

Classes: Introduction, Defining an Instance of a Class, Why Have Private Members? Separating Class
Specification from Implementation, Inline Member Functions, Constructors, Passing Arguments to
Constructors, Destructors, Overloading Constructors, Private Member Functions, Arrays of Objects, Instance
and Static Members, Friends of Classes, Member-wise Assignment, Copy Constructors, Operator Overloading,
Object Conversion, Aggregation.

Unit =111

Inheritance: Introduction, Protected Members and Class Access, Base Class Access Specification, Constructors
and Destructors in Base and Derived Classes, Redefining Base Class Functions, Class Hierarchies,
Polymorphism and Virtual Member Functions, Abstract Base Classes and Pure Virtual Functions, Multiple
Inheritance.

C++ Streams: Stream Classes, Unformatted 1/0 Operations, Formatted 1/0 Operations.

Unit—1V

Exceptions: Introduction, Throwing an Exception, Handling an Exception, Object-Oriented Exception
Handling with Classes, Multiple Exceptions, Extracting Data from the Exception Class, Re-throwing an
Exception, Handling the bad_alloc Exception.

Templates: Function Templates—Introduction, Function Templates with Multiple Type, Overloading with
Function Templates, Class Templates — Introduction, Defining Objects of the Class Template, Class Templates
and Inheritance, Introduction to the STL.

Text Tony Gaddis, Starting out with C++: from control structures through objects (7€)

References B. Lippman, C++ Primer
Bruce Eckel, Thinking in C++
K.R. Venugopal, Mastering C++
Herbert Schildt, C++: The Complete Reference
Bjarne Stroustrup, The C++ Programming Language
Sourav Sahay, Object Oriented Programming with C++
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With Effect from the Academic Year 2019-2020

C++Lab Semester -I|

Practical 3 Hours/Week 1 credit

Write a program to.

a.  Print the sum of digits of a given number.

b.  Check whether the given number is Armstrong or not

c.  Print the prime number from 2 to n where n is natural number given.

Write a program to find largest and smallest elements in a given list of numbers and sort the given
list.

Write a program to read the student name, roll no, marks and display the same using class and
object.

Write a program to implement the dynamic memory allocation and de-allocation using new and
delete operators using class and object.

Write a program to find area of a rectangle, circle, and square using constructors.

Write a program to implement copy constructor.

Write a program using friend functions and friend class.

Write a program to implement constructors

§ Default Constructor, Parameterized Constructor, Copy Constructor

§ Define the constructor inside/outside of the class

§ Implement all three constructors within a single class as well as use multiple classes( individual
classes)

Write a program to implement the following concepts using class and object

§ Function overloading

§ Operator overloading (unary/binary(+ and -))

Write a program to demonstrate single inheritance, multilevel inheritance and multiple inheritances.

Write a program to implement the overloaded constructors in inheritance.

Write a program to implement the polymorphism and the following concepts using class and object.
§ Virtual functions

§ Pure virtual functions

Write a program to implement the virtual concepts for following concepts

§ Constructor (not applied)

§ Destructor (applied)

Write a program to demonstrate static polymorphism using method overloading.

Write a program to demonstrate dynamic polymorphism using method overriding and dynamic
method dispatch.

Write a program to implement the template (generic) concepts

§ Without template class and object

§ With template class and object

Write the Pseudo Code and draw Flow Chart for the above programs.

Recommended to use Open Source Software: GCC on Linux; DevC++ (or) CodeBlocks on Windows.



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2020-2021onwords)

B.Sc. Computer Science Il Year
SEMESTER - 111

DATA STRUCTURES USING C++

Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25
Unit - |
Basic data Structure: Introduction to Data Structures, Types of Data Structures, and Introduction to
Algorithms,  Pseudo code, and Relationship among data, data structures, and algorithms,
Implementation of data structures, Analysis of Algorithms.
Stacks: Concept of Stacks and Queues, Stacks, Stack Abstract Data Type, Representation of Stacks Using
Sequential Organization (Arrays), Multiple Stacks, Applications of Stack, Expression Evaluation and
Conversion, Polish notation and expression conversion, Processing of Function Calls, Reversing a String
with a Stack, Recursion.

Unit - 11

Recursion: Introduction, Recurrence, Use of Stack in Recursion, Variants of Recursion, Recursive
Functions, Iteration versus Recursion.

Queues: Concept of Queues, Queue as Abstract Data Type, Realization of Queues Using Arrays, Circular
Queue, Multi-queues, Dequeue, Priority Queue, Applications of Queues,

Linked Lists: Introduction, Linked List, Linked List Abstract Data Type, Linked List Variants, Doubly
Linked List, Circular Linked List, Representation of Sparse Matrix Using Linked List, Linked Stack,
Linked Queue.

Unit - 111

Trees: Introduction, Types of Trees, Binary Tree, Binary Tree Abstract Data Type, Realization of a Binary
Tree, Insertion of a Node in Binary Tree, Binary Tree Traversal, Other Tree Operations, Binary Search
Tree, Threaded Binary Tree, Applications of Binary Trees.

Searching and Sorting: Search Techniques-Linear Search, Binary Search, Sorting Techniques- Selection
Sort, Bubble Sort, Insertion Sort, Merge Sort, Quick Sort, Comparison of All Sorting Methods, Search
Trees: Symbol Table, Optimal Binary Search Tree, AVL Tree (Height-balanced Tree).

Unit - IV

Graphs: Introduction, Representation of Graphs, Graph Traversal — Depth First Search, Breadth First
Search, Spanning Tree, Prim’s Algorithm, Kruskal’s Algorithm.

Hashing: Introduction, Key Terms and Issues, Hash Functions, Collision Resolution Strategies, Hash
Table Overflow, Extendible Hashing

Heaps: Basic Concepts, Implementation of Heap, Heap as Abstract Data Type, Heap Sort, Heap
Applications.

Text books:

1. Varsha H. Patil “Data structures using C++” Oxford University press, 2012

2. M.T. Goodrich, R. Tamassia and D. Mount, Data Structures and Algorithms in C++, John Wiley and
Sons, Inc., 2011.

References:
1. Adam Drozdek “Data structures and algorithm in C++” Second edition, 2001
2. T.H. Cormen, C.E. Leiserson, R.L. Rivest and C. Stein, Introduction to Algorithms,2nd Ed., Prentice-Hall of
India, 2006.
3. Robert L. Kruse and A.J. Ryba, Data Structures and Program Design in C++, PrenticeHall, Inc., NJ, 1998.
4. B. Stroupstrup, The C++ Programming Language, Addison Wesley, 2004
5. D.E. Knuth, Fundamental Algorithms (Vol. 1), Addison Wesley, 1997

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2020-2021 onwards)
B.Sc. Computer Science Il Year
SEMESTER - 111

DATA STRUCTURES USING C++ LAB
Practical 3 Hours/Week 1 Credit Marks: 25
Note:

e Programs of all the Concepts from Text Book including exercises must be practice and execute.

¢ Inthe external lab examination student has to execute two programs with compilation and deployment steps
are necessary.

e External Vice-Voce is compulsory.

1. Write C++ programs to implement the following using an array
a) Stack ADT b) Queue ADT
2. Write a C++ program to implement Circular queue using array.
3. Write C++ programs to implement the following using a single linked list.
a) Stack ADT b) Queue ADT
. Write a C++ program to implement Circular queue using Single linked list.
. Write a C++ program to implement the double ended queue ADT using double linked list.
. Write a C++ program to solve tower of Hanoi problem recursively
. Write C++ program to perform the following operations:
a) Insert an element into a binary search tree.
b) Delete an element from binary search tree.
¢) Search for a key in a binary search tree.
8. Write C++ programs for the implementation tree traversal technique BFS.
9. Write a C++ program that uses recursive functions to traverse a binary search tree.
a) Pre-order b) In-order c) Post-order
10. Write a C++ program to find height of a tree.
11 Write a C++ program to find MIN and MAX element of a BST.
12 Write a C++ program to find Inorder Successor of a given node.
13. Write C++ programs to perform the following operations on B-Trees and AVL Trees.

~N o O &~

a) Insertion b) Deletion
14 Write C++ programs for sorting a given list of elements in ascending order using the following sorting
methods.
a) Quick sort b) Merge sort

15. Write a C++ program to find optimal ordering of matrix multiplication.
16. Write a C++ program that uses dynamic programming algorithm to solve the optimal binary search tree
problem

17. Write a C++ program to implement Hash Table
18. Write C++ programs to perform the following on Heap

a) Build Heap b) Insertion c) Deletion
19. Write C++ programs to perform following operations on Skip List
a) Insertion b) Deletion

20. Write a C++ Program to Create a Graph using Adjacency Matrix Representation.
21. Write a C++ program to implement graph traversal techniques

a) BFS b) DFS
22. Write a C++ program to Heap sort using tree structure.

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)

B.Sc. Computer Science Il Year
SEMESTER - IV

DATA BASE MANAGEMENT SYSTEMS
Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)

Practical: 3 Hours/Week Credits: 1 Marks: 25
Unit - |
Introduction: Database-System Applications, Purpose of Database Systems, View of Data, Database
Languages, Relational Databases, Database Design, Data Storage and Querying, Transaction
Management, Database Architecture, Database Users and Administrators.
Introduction to the Relational Model: Structure of Relational Databases, Database
Schema, Keys, Schema Diagrams, Relational Query Languages, Relational Operations.

Unit - 11

Database Design and the E-R Model: Overview of the Design Process, The Entity- Relationship
Model, Constraints, Removing Redundant Attributes in Entity Sets, Entity-Relationship Diagrams,
Reduction to Relational Schemas, Entity-Relationship Design Issues, Extended E-R Features,
Alternative Notations for Modeling Data, Other Aspects of Database Design.

Relational Database Design: Features of Good Relational Designs, Atomic Domains and First Normal
Form, Decomposition Using Functional Dependencies, Functional- Dependency Theory,
Decomposition Using Multivalued Dependencies, Normal Forms-2 NF, 3 NF, BCNF, The Database
Design Methodology for Relational Databases.

Unit - 111

Introduction to SQL: Overview of the SQL Query Language, SQL Data Definition, Basic Structure of
SQL Queries, Additional Basic Operations, Set Operations, Null VValues, Aggregate Functions, Nested
Subqueries, Modification of the Database.

Intermediate SQL.: Join Expressions, Views, Transactions, Integrity Constraints, SQL Data Types and
Schemas, Authorization.

Advanced SQL: Accessing SQL from a Programming Language, Functions and Procedures, Triggers,
Recursive Queries.

Unit - IV

Transaction Management: Transaction Support-Properties of Transactions, Database Architecture,
Concurrency Control-The Need for Concurrency Control, Serializability and Recoverability, Locking
Methods, Deadlock, Time Stamping Methods, Multi-version Timestamp Ordering, Optimistic
Techniques, Granularity of Data Items, Database Recovery—The Need for Recovery, Transactions and
Recovery, Recovery Facilities, Recovery Techniques, Nested Transaction Model. Security: Database
Security—Threats, Computer-Based Controls—Authorization, Access Controls, Views, Backup and
Recovery, Integrity, Encryption, RAID.

Text book:
1. Silberschatz, H. Korth and S. Sudarshan, Database System Concepts, 6th Ed., Tata McGraw
Hill, 2011
2. Thomas M. Connolly, Carolyn E. Begg, Database Systems—A Practical Approach to Design,
Implementation, and Management (6e)

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2020 — 2021onwords)

B.Sc. Computer Science Il Year
SEMESTER - IV

DATA BASE MANAGEMENT SYSTEMS - LAB
Practical 3 Hours/Week 1 Credit Marks: 25

Note:

e Programs of all the Concepts from Text Book including exercises must be practice and execute.

¢ Inthe external lab examination student has to execute two programs with compilation and deployment
steps are necessary.

e External Vice-Voce is compulsory.

1. Create a database having two tables with the specified fields, to computerize a library
system of a University College.

LibraryBooks (Accession number, Title, Author, Department, PurchaseDate, Price),
IssuedBooks (Accession number, Borrower)

a) ldentify primary and foreign keys. Create the tables and insert at least
5 records in each table.

b) Delete the record of book titled “Database System Concepts”.

¢) Change the Department of the book titled “Discrete Maths” to “CS”.

d) List all books that belong to “CS” department.

e) List all books that belong to “CS” department and are written by author
“Navathe”.

f) List all computer (Department="CS”) that have been issued.

g) List all books which have a price less than 500 or purchased between
“01/01/1999” and “01/01/2004".

2. Create a database having three tables to store the details of students of Computer
Department in your college.
Personal information about Student (College roll number, Name of student, Date of birth,
Address, Marks(rounded off to whole number) in percentage at 10 + 2, Phone number)
Paper Details (Paper code, Name of the Paper)
Student’s Academic and Attendance details (College roll number, Paper
Code, Attendance, Marks in home examination).

a) Identify primary and foreign keys. Create the tables and insert at least 5 records in
each table.

b) Design a query that will return the records (from the second table) along with the
name of student from the first table, related to students who have more than 75%
attendance and more than 60% marks in paper2.

c) Listall students who live in “Warangal”” and have marks greater than 60 in paperl.

d) Find the total attendance and total marks obtained by each student.

e) List the name of student who has got the highest marks in paper2.

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



3. Create the following tables and answer the queries given below:
Customer (CustID, email, Name, Phone, ReferrerID)
Bicycle (BicyclelD, DatePurchased, Color, CustlD, ModelNo)
BicycleModel(ModelNo, Manufacturer, Style) Service
(StartDate, BicyclelD, EndDate)

a) Identify primary and foreign keys. Create the tables and insert at least 5 records
in each table.

b) List all the customers who have the bicycles manufactured by manufacturer
“Honda”.

c) List the bicycles purchased by the customers who have been referred by
Customer “C1”.

d) List the manufacturer of red colored bicycles.

e) List the models of the bicycles given for service.

4. Create the following tables, enter at least 5 records in each table and answer the queries given
below.

Employee (Person_Name, Street, City )

Works (Person_Name, Company_Name, Salary)
Company (Company_Name, City )

Manages (Person_Name, Manager_Name )

a) ldentify primary and foreign keys.

b) Alter table employee, add a column “email” of type varchar(20).

¢) Find the name of all managers who work for both Samba Bank and NCB Bank.

d) Find the names, street address and cities of residence and salary of all
employees who work for “Samba Bank™ and earn more than $10,000.

e) Find the names of all employees who live in the same city as the company
for which they work.

f) Find the highest salary, lowest salary and average salary paid by each
company.

g) Find the sum of salary and number of employees in each company.

h) Find the name of the company that pays highest salary.

5. Create the following tables, enter at least 5 records in each table and answer the queries given
below.

Suppliers (SNo, Sname, Status, SCity)
Parts (PNo, Pname, Colour, Weight, City)
Project (JNo, Jname,Jcity)

Shipment (Sno, Pno, Jno, Qunatity)

a) Identify primary and foreign keys.
b) Get supplier numbers for suppliers in Paris with status>20.

c) Get suppliers details for suppliers who supply part P2. Display the supplier list in
increasing order of supplier numbers.

d) Get suppliers names for suppliers who do not supply part P2.
e) For each shipment get full shipment details, including total shipment weights.
f) Get all the shipments where the quantity is in the range 300 to 750 inclusive.

g) Get part nos. for parts that either weigh more than 16 pounds or are supplied by suppliers
S2, or both.

h) Get the names of cities that store more than five red parts.
i) Get full details of parts supplied by a supplier in Hyderabad.

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



J) Get part numbers for part supplied by a supplier in Warangal to a project in
Chennai.

k) Get the total number of project supplied by a supplier (say, S1).

I) Get the total quantity of a part (say, P1) supplied by a supplier (say, S1).

6. Write a PL/SQL Program to demonstrate Procedure.

7. Write a PL/SQL Program to demonstrate Function.

8. Write a PL/SQL program to Handle Exceptions.

9. Write a PL/SQL Program to perform a set of DML Operations.
10. Create a View using PL/SQL program.

11. Write a PL/SQL Program on Statement Level Trigger.

12. Write a PL/SQL Program on Row Level Trigger.

Dr. B.Rama Chairperson Board of Studies, Department of Computer Science, KU



KAKATIYA UNIVERSITY
FACULTY OF SCIENCE
B.Sc. (Computer Science)

SEMESTER -V
Programming in Java

Theory 4 Hours/Week 4 Credit Internal marks = 20

Practical 3 Hours/Week 1 Credit External Marks = 80
Unit -1
Introduction: Java Essentials, JVM, Java Features, Creation and Execution of Programs, Data Types,
Structure of Java Program, Type Casting, Conditional Statements, Loops, Classes, Objects, Class
Declaration, Creating Objects.

Unit - II

Method Declaration and Invocation, Method Overloading, Constructors — Parameterized Constructors,
Constructor Overloading, Cleaning-up unused Objects. Class Variables &Method-static Keyword, this
Keyword, One-Dimensional Arrays, Two-Dimensional Arrays, Command-Line Arguments, Inner
Class.

Inheritance: Introduction, Types of Inheritance, extends Keyword, Examples, Method Overriding,
super, final Keyword, Abstract classes, Interfaces, Abstract Classes Verses Interfaces.

Packages: Creating and Using Packages, Access Protection, Wrapper Classes, String Class,
StringBuffer Class.

Unit - 111

Exception: Introduction, Types, Exception Handling Techniques, User-Defined Exception.
Multithreading: Introduction, Main Thread and Creation of New Threads —By Inheriting the Thread
Class or Implementing the Runnable Interface, Thread Lifecycle, Thread Priority and Synchronization.
Input/Output: Introduction, java.io Package, File Streams, FileInputStream Class, FileOutputStream
Class, Scanner Class, BufferedInputStream Class, BufferedOutputStream Class, RandomAccessFile
Class.

Unit - IV

Applets: Introduction, Example, Life Cycle, Applet Class, Common Methods Used in Displaying the
Output (Graphics Class).

Event Handling: Introduction, Types of Events, Example.

AWT: Introduction, Components, Containers, Button, Label, Checkbox, Radio Buttons, Container
Class, Layouts.

Swings: Introduction, Differences between Swing and AWT, JFrame, JApplet, JPanel, Components in
Swings, Layout Managers, JTable.

Text Book:
1.~ Sachin Malhotra, Saurabh Choudhary, Programming in Java (2¢)

References:

1. Bruce Eckel, Thinking in Java (4e)

2. Herbert Schildt, Java: The Complete Reference (%e)

3. Y. Daniel Liang, Introduction to Java Programming (10e)

4. Paul Deitel, Harvey Deitel, Java: How To Program (10e)

5. Cay S. Horsttnann, Core Java Volume I ~Fundamentals (10e)

Department of Computer Science, KU With Effect from the At:wglélh;é Year 2019-2020
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KAKATIYA UNIVERSITY
FACULTY OF SCIENCE
B.Sc. (Computer Science)
SEMESTER -V
Programming in Java Lab
Practical 3 Hours/Week I Credit Marks: 25

Programs of all the Concepts from Text Book including exercises must be practice and execute.

In the external lab examination student has to execute two programs with compilation and deployment
steps are necessary.

External Vice-Voce is compulsory.

Write a program to find the largest of n natural numbers.
Write a program to find whether a given number is prime or not.
Write a menu driven program for following: :

a. Display a Fibonacci series

b. Compute Factorial of a number
Write a program to check whether a given number is odd or even.
Write a program to check whether a given string is palindrome or not.
Write a program to print the sum and product of digits of an Integer and reverse the Integer.
Write a program to create an array of 10 integers. Accept values from the user in that
Array. Input another number from the user and find out how many numbers are equal to the
number passed, how many are greater and how many are less than the number passed.
Write a program that will prompt the user for a list of 5 prices. Compute the average of the
prices and find out all the prices that are higher than the calculated average.
Write a program in java to input N numbers in an array and print out the Armstrong numbers
from the set.

10. Write java program for the following matrix operations:

a. Addition of two matrices
b. Transpose of a matrix

1. Write a java program that computes the area of a circle, rectangle and a Cylinder using

function overloading.

12. Write a Java program for the implementation of multiple inheritance using interfaces to

calculate the area of a rectangle and triangle.

13. Write a java program to create a frame window in an Applet. Display your name, address and

qualification in the frame window. t

14. Write a java program to draw a line between two coordinates in a window.
15. Write a java program to display the following graphics in an applet window.

a. Rectangles b. Circles
c. Ellipses d. Arcs e. Polygons

16. Write a program that reads two integer numbers for the variables a and b. If any other character

except number (0-9) is entered then the error is caught by NumberFormatException object.
After that ex.getMessage () prints the information about the error occurring causes.

17. Write a program for the following string operations:

a. Compare two strings b. concatenate two strings  ¢. Compute length of a string

18. Create a class called Fraction that can be used to represent the ratio of two integers. Include

appropriate constructors and methods. If the denominator becomes zero, throw and handle an

exception. '

) 7%
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KAKATIYA UNIVERSITY
FACULTY OF SCIENCE
B.Sc. (Computer Science)
SEMESTER - VI
Web Technologies
Theory 4 Hours/Week 4 Credit Internal marks = 20
Practical 3 Hours/Week | Credit External Marks = 80
Unit-1
Introduction To XHTML~ Introduction, first HTML, Headings, Linking, Images, special characters
and horizontal rules, Lists, Tables, Frames, Forms, internal linking, meta Elements. CASCADING
STYLE SHEETS - Introduction, Inline Styles, Embedded Style Sheets, Conflicting Styles, Linking
external sheets, position Elements, box model and text flow, media types, building a CSS drop-down
menu, user style sheets, CSS3.

Unit - II

Introduction To Java Scripting- introduction, simple program, prompt dialog and alert boxes, memory
concepts, operators, decision making, control structures, if... else statement, while, counter-
controlled repetitions, switch statement, do... while statement, break and continue statements.
Functions - program modules in JavaScript, programmer—defined functions, functions definition,
scope rules, global functions, Recursion.

Unit - 111

Arrays- introduction, declaring and allocating arrays, references and reference parameters, passing
arrays to functions. Multidimensional arrays, EVENTS - registering event handling, event onload,
onmouseover, onmouseout, onfocus, onblur, onsubmit, onreset, event bubbling, more events. JAVA
SCRIPT OBJECTS - introduction to object technology, Math Object, String Object, Date Object,
Boolean and Number Object, document and window Objects, using cookies.

Unit -1V

XML - Introduction, XML Basics, Structuring Data, XML Namespaces, Document Type Definitions
(DTDs), W3C XML Schema Documents, XML Vocabularies, Extensible Style sheet Language and
XSL Transformations, Document Object Model (DOM).

Ajax-Enabled Rich Internet Applications: introduction, history of Ajax, traditional web applications
Vs Ajax Applications, RIAs with Ajax, Ajax example using XMLHttpRequest object, XML and
DOM, creating full scale Ajax-enabled application, Dojo Toolkit.
t
Text Book:
1. Internet & World Wide Web: HOW TO PROGRAM- H. M. Deitel, P.J. Deitel, -Fourth
Edition- Pecarson edition.
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KAKATIYA UNIVERSITY
FACULTY OF SCIENCE
B.Sc. (Computer Science)
SEMESTER - VI
Web Technologies Lab
Practical 3 Hours/Week | Credit Marks: 25

Write a HTML program using basic text formatting tags, <p>, <br>, <pre>.

Write a HTML program by using text formatting tags.

Write a HTML program using presentational element tags <b>, <i>, <strike>, <sup>, <sub>,
<big>, <small>, <hr>

Write a HTML program using phrase element tags <blockquote>, <cite>, <abbr>, <acronym>,
<kbd>, <address>

Write a HTML program using different list types.

Create a HTML page that displays ingredients and instructions to prepare a recipe.

Write a HTML program using grouping elements <div> and <span>.

Write a HTML Menu page for Example cafe site.

Write a HTML program using images, audios, videos.

. Write a HTML program to create your time table.
. Write a HTML program to create a form using text inputs, password inputs, multiple line text

input, buttons, check boxes, radio buttons, select boxes, file select boxes.

Write a HTML program to create frames and links between frames.

Write a HTML program to create different types of style sheets.

Write a HTML program to create CSS on links, lists, tables and generated content.
Write a HTML program to create your college web site using multi column layouts.
Write a HTML program to create your college web site using for mobile device.
Write a HTML program to create login form and verify username and password.
Write a JavaScript program to calculate area of rectangle using function.

Write a JavaScript program to wish good morning, good afternoon, good evening depending
on the current time.

Write a JavaScript program using switch case?

Write a JavaScript program to print multiplication table of given number using loop.
Write a JavaScript programs using any S events.

Write a JavaScript program using JavaScript built in objects.

Write a JavaScript program to create registration Form with Validations.

Write a XML Program to represent Student Data using DTD.

Write a XML Program to represent Data uging XML Schema Definition.
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