


























 

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. BOTANY   II Year 
SEMESTER – III 

 
 PLANT ANATOMY AND EMBRYOLOGY 

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

 

UNIT – I 
          
Meristems: Types, histological organization of shoot and root apices and theories. 
1. Tissues and Tissue Systems: Simple, complex and special tissues. 
2. Leaf: Ontogeny, diversity of internal structure; stomata and epidermal outgrowths. 
 

UNIT –II 
           
 4. Stem and root anatomy: Vascular cambium - Formation and function. 
 5. Anomalous secondary growth of Stem -Achyranthes, Boerhaavia, Bignonia,                                                                    
     Dracaena; Root— Beta vulgaris. 
 
 6. Wood structure: General account. Study of local timbers — Teak (Tectona grandis), 
     Rosewood, (Dalbergia latefolia), Red sanders, (Pterocarpus santalinus) Nallamaddi 
     (Terminalia tomentosa ) and Neem (Azadirachta indica). 
 
UNIT-III                                    
 7. History and importance of Embryology. 

 8. Another structure, Microsporogenesis and development of male gametophyte. 
 9. Ovule structure and types; Megasporogenesis; types and development of female gametophyte. 
 
UNIT- IV                                                                                                                                                
10. Pollen morphology, pollination and fertilization, Pollination Types, Pollen - pistil interaction,   
      Double fertilization. 
11. Seed - structure appendages and dispersal mechanisms. 
12. Endosperm - Development and types. Embryo -  development and types;                
      Polyembryony and Apomixis -- an outline. 
 
References: 
 

1. Bhattacharya et. al. 2007. A textbook of Palynology, Central, New Delhi. 
2. Bhojwani, S. S. and S. P. Bhatnagar. 2000. The Embryology of Angiosperms (4th Ed.), Vikas     
       Publishing House, Delhi. 
3. M.R.Saxena- A textbook of Palynology. 
4. Vashista- A textbook of Anatomy. 
5. P.K.K.Nair- A textbook of Palynology. 
6. Esau, K. 1971. Anatomy of Seed Plants. John Wiley and Son, USA. 
7. Johri, B. M. 1984. Embryology of Angiosperms. Springer-Verleg, Berlin. 
8. Kapil, R. P. 1986. Pollination Biology. Inter India Publishers, New Delhi. 
9. Maheswari, P. 1971. An Introduction to Embryology of Angiosperms. McGraw Hill Book Co.,  
              London. 
10. Dutta A.C. 2016. Botany for Degree Students. Oxford University Press 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. BOTANY   II Year 
SEMESTER – III 

 
PLANT ANATOMY AND EMBRYOLOGY  

PRACTICAL 
 

1. Demonstration of double stain technique. 

2. Preparation of double stained Permanent slides 

    Primary structure: Root - Cicer, Canna; Stem — Tridax, Sorghum 

Secondary structure: Root — Tridax sp.; Stem —Pongarnia 

    Anomalous secondary structure:  

      Stem: Achyranthes, Boerhavia, Bignonia, Dracaena 

      Root: Beta vulgaris 

3. Stomatal types using epidermal peels (Dicots). 

4. Structure of anther and microsporogenesis using permanent slides. 

5. Structure of pollen grains using whole mounts - Hibiscus, Acacia and Grass). 

6. Pollen viability test using Evans Blue — Hibiscus 

7. Study of ovule types and developmental stages of embryo sac. 

8. Structure of endosperm (nuclear and cellular); Developmental stages of dicot and monocot embryos 

using permanent slides. 

9. Isolation and mounting of embryo (using Cymopsis / Senna / Crotalaria) 

 
 

 

 

 
 
 



 

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020–2021 onwards) 

B.Sc. BOTANY II Year 
SEMESTER – IV 

 
CELL BIOLOGY AND PLANT PHYSIOLOGY 

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

UNIT I: Plant cell envelops: Ultra structure of cell wall, molecular organization of cell membranes. 

1. Models of membrane structure, Functions, fluidity and Selective permeability of the  
     membranes. 
2. Cell Organelles: Structure and semiautonomous nature of Mitochondria and Chloroplast. 
3. Structure and role of endoplamic reticulum, ribosomes, golgi complex, lysosomes, peroxisomes and 

glyoxisomes. 
 

UNIT-II  

Nucleus: Ultra structure, types and functions of DNA & RNA. 

4. Chromosomes: Morphology, organization of DNA in a chromosome, Euchromatin and 
Heterochromatin, Karyotype. Special types of chromosomes: Lampbrush and 
Polytene chromosomes. 

5. Extra nuclear genome: Mitochondrial DNA and Plastid DNA.. Plasmids. 
8.  Cell division: Cell and its regulation; mitosis, meiosis and their significance 
 
UNIT- III 
 
 9.   Plant -Water Relations: Physical properties of water, diffusion, imbibitions, osmosis; osmotic 

and pressure Potential, absorption and transport of water. 
 10. Mineral Nutrition: Essential macro and micro mineral nutrients, and symptoms of mineral 
deficiency. 
11.Transpiration; Stomatal structure and movement. Mechanism of phloem transport. 

Mechanism of phloem transport. 
12. Enzymes: Nomenclature, Characteristics, Classification and factors regulating enzyme activity. 

 

UNIT- IV  

13. Photosynthesis: Photosynthetic pigments, Mechanism of photosynthetic electron transport and 
evolution of oxygen,  Photophosphorylation . Carbon assimilation pathways: C3, C4 and CAM. 

14. Respiration: Aerobic and Anaerobic; Glycolysis, Krebs cycle and electron transport system. 
15. Nitrogen Metabolism: Biological nitrogen fixation 
16. Physiological effects of Phytohormones: Auxins, gibberellins, cytokinins, ABA, ethylene and 

Brassinosteroids 
 

 



 
 
 
References: 

1. Sharma, A. K. and A. Sharma. 1999. Plant Chromosomes: Analysis, Manipulation and Engineering. 
Harward Academic Publishers, Australia. 

2. Shukla, R. S. and P. S. Chandel. 2007. Cytogenetics, Evolution, Biostatistics and Plant Breeding. 
S.Chand & Company Ltd., New Delhi. 

3. Verma, P. S. and V. K. Agrawal. 2004. Cell Biology, Genetics, Molecular Biology, Evolution 
and Ecology. S. Chand & Company Ltd., New Delhi. 1. Hopkins, W. G. 1995. 

4. Introduction to Plant Physiology. John Wiley & Sons Inc., New 
York, USA 

5. Jain, J.L., S. Jain and Nitin Jain. 2008. Fundamentals of Biochemistry. S. Chand & Company 
Ltd., New Delhi. 

6. Pandey, B. P. 2007. Botany for Degree Students: Plant Physiology, Biochemistry, 
Biotechnology, Ecology and Utilization of Plants. S. Chand & Company Ltd., New Delhi. 

7. Salisbury, F. B. and C. W. Ross. 1992. Plant Physiology. 4th edn. (India Edition), Wordsworth, 
Thomson Learning Inc.,USA. 

8. Taiz, L. and E. Zeiger. 1998. Plant Physiology (2nd Ed.). Sinauer Associates, Inc., Publishers, 
Massachusetts, USA. 

9. Dutta A.C. 2016. Botany for Degree Students. Oxford University Press. 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020–2021 onwards) 

B.Sc. BOTANY II Year 
SEMESTER – IV 

 
CELL BIOLOGY AND PLANT PHYSIOLOGY 

PRACTICAL 

 

1. Demonstration of cytochemical methods: Fixation of plant material and nuclear staining 

 for mitotic and meiotic studies.  

2. Study of various stages of mitosis using cytological preparation of Onion root tips. 

3. Study of various stages of meiosis using cytological preparation of onion flower buds. 

4. Study of ultra structure of cell organelles using photographs. Chloroplast, 

Mitochondria, Nucleus, Ribosomes, Endoplasmic reticulum and Golgi complex. 

5. Study of Special types of Chromosomes (Polytene chromosome and Lampbrush 

chromosomes-P e r m a n e n t  s l i d e )✓ 

6. Determination of osmotic potential of vacuolar sap by Plasmolytic method using leaves 

of Rheodiscolor / Tradescantia. 

7. Determinion of rate of transpiration using Cobalt chloride method 

8. Determination of stomatal frequency using leaf epidermal peelings / impressions 

9. Determination of catalase activity using potato tubers by titration method 

10. Separation of chloroplast pigments using paper chromatography technique 

11. Estimation of protein by Biurette method 

12. Mineral deficiency- Detail study of Micronutrients and Macro nutrients 

13. Identification of C3,C4 and CAM plants. 
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Chairperson Board of Studies Department of Economics Kakatiya University, Warangal TS 
 

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.A. ECONOMICS II Year 
SEMESTER – III 

 
PAPER – III STATISTICS FOR ECONOMICS 

(Discipline Specific Course)  
 

Theory: 5 Hours/Week;   Credits: 5      Marks: 100 (Internal: 20; External: 80) 
 

 
 

Module– I: Introduction to Statistics  
Meaning and Basic Concepts of Statistics – Population and Sample, Frequency Distribution, 
Cumulative Frequency – Graphic and Diagrammatic Representation of Data –Types of Data: 
Primary and Secondary Data –Methods of Collecting Data: Census and Sampling Methods 
(Random, Non-random Sampling Methods) 
 
Module– II: Measures of Central Tendency and Dispersion  
Measures of Central Tendency: Mean, Median, Mode, Geometric Mean and Harmonic Mean 
– Properties of Good Average – Comparison of Different Averages –Measures of Dispersion 
– Absolute and Relative Measures of Dispersion: Range, Quartile Deviation, Mean 
Deviation, Standard Deviation, Coefficient of Variation and Variance 
 
Module– III: Correlation and Regression 
Correlation: Meaning and Types – Karl Pearson's Correlation Co-efficient – Spearmen’s 
Rank Correlation –Regression: Meaning and Uses of Regression. 
 
Module– IV: Index Numbers  
Meaning and Uses – Aspects and Difficulties in the Construction of Index Numbers - Types 
of Index Numbers –Methods of Index Numbers - Laspayer, Paasche and Fisher. 
 
Module– V: Analysis of Time Series  
Meaning and Uses – Components of Time Series Analysis: Secular, Seasonal, Cyclical and 
Irregular Variations – Methods of Measurement of Secular Trends: Graphic, Semi-Averages, 
Moving Averages. 
 
Reference Books: 
 
 Allen, RGD :   Mathematical Analysis for Economists, Macmillan Press, London.  
Bhardwaj RS :   Mathematics for Economics and Business, Excel Books, New Delhi  
 Bose  :   Mathematics for Economics, Himalaya Publishing, New Delhi  
 Chiang, AC :   Fundamental Methods of Mathematical Economics McGraw Hill,  
        New Delhi Nagar & Das: Basic Statistics  
S.P. Gupta :  Statistical Methods, S. Chand & Co., 
G.S. Monga : Mathematics for Economists  
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.A. ECONOMICS I Year 
SEMESTER – I 

 
PAPER – I MICRO ECONOMICS 

(Discipline Specific Course)  
Theory: 5 Hours/Week;   Credits: 5      Marks: 100 (Internal: 20; External: 80) 

 
Module-I: Consumer Behaviour: 
 
Cardinal Approach to Utility Analysis - Ordinal utility Analysis - Properties of Indifference curves - 
concept of budget line - equilibrium of consumer - price consumption curve - income consumption 
curve - derivation of demand curve with the help of Indifference Curves’ Analysis -  Concepts of 
price - income and substitution effects.  
 
Module-II Production Analysis 
 
 Concept of Production Function - Linear and homogeneous production function -  Short run and long 
run production function – Law of Variable Proportions -  Laws of Returns to Scale - Properties of iso-
product curves -  concept of factor price line -  analysis of least cost input combination -  concepts of 
expansion path and economic region of production - Properties of Cobb-Douglas Production 
Function. 
 
Module-III: Cost and Revenue Analysis 
 
Cost concepts: Accounting, real, opportunity, explicit costs - Total cost- total fixed cost - total 
variable cost - average cost - average fixed cost - average variable cost - marginal cost and the 
relationship between average and marginal cost - derivation of long run average cost curve - 
Economies of scale: internal and external - Revenue concepts: total - average and marginal - 
relationship between Average revenue & marginal revenue and price elasticity of demand.  
 
Module--IV: Analysis of Market Structure: 
 
Concepts  & Classification of Markets –Basic Features of Perfect Competition -  Monopoly- 
Equilibrium of a monopolist – Concept of Price discrimination & degrees of price discrimination-  
Monopolistic competition – characteristics - concepts of product differentiation and selling cost - 
Equilibrium  under Monopolistic competition – Oligopoly-   characteristics of oligopoly – Prince and 
output determination – Analysis of Kinked Demand Curve – Concept of Duopoly -   Cournot’s 
version of duopoly.  
 
Module-V: Analysis of Business Firm and Profit 
  
Characteristics of a business firm, objectives of business firm: profit maximization, sales revenue 
maximization, market share maximization, growth maximization. Profit concepts: Accounting and 
economic; break-even point and profit –volume analysis 
 

References:  
 

1. M L Seth   : Micro Economics  
2. M L Jhingoan:   : Micro Economics  
3. H L Ahuja:   : Modern Micro Economics  
4. Koutsainies;   : Modern Micro Economics  
5. Stonier and Hague      : Micro Economics  
6. Salvatore                      : Micro economics  
7. Schaum Series            : Micro economics  
8. Pyndick                       : Micro economics  
9. Gregory Mankiw         : Principles of Micro Economics  
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.A. ECONOMICS I Year 
SEMESTER –II 

 
PAPER – II MACRO ECONOMICS   

(Discipline Specific Course)  
Theory: 5 Hours/Week;   Credits: 5      Marks: 100 (Internal: 20; External: 80) 

 
Module– I: Introduction 
 
 

Macro Economics – Concept of Circular Flow of Incomes –National Income Analysis: 
Concepts and Components – Methods of Measurement –Difficulties and Limitations in the 
Estimation of National Income. 
 

Module– II: Theories of Income and Employment 
 
 

Classical Theory of Income and Employment - Keynesian Theory of Income and 
Employment-  Effective Demand – Consumption Function- Average Propensity to Consume 
(APC) and Marginal Propensity to Consume (MPC) – Factors Determining Consumption 
Function – Savings Function-  Average Propensity to Save and Marginal Propensity to Save 
– Concepts of Multiplier and Accelerator  
 
 

Module– III: Investment & Theories of Interest Rate 
 

Capital and Investment- Types of Investment- Determinants of Level of Investment – 
Marginal Efficiency of Capital and Marginal Efficiency of Investment- Neo-Classical and 
Keynesian Theories of Interest. 
 

Module – IV: Supply of Money & Demand for Money 
 
 

 Functions and Classification of Money – Money Supply – Measures of Money Supply with 
reference to India: M1, M2, M3 and M4 – Classical Theories of Money: Fisher’s and 
Cambridge Versions of Quantity Theory of Money – Keynes’ Theory of Money and Prices. 
 
Module– V: Inflation & Trade Cycles  
 
 

Inflation: Concept, Types, Causes and Measurement – Effects  of Inflation – Measures to 
Control Inflation – Concepts of Phillips Curve, Deflation and Stagflation  – Trade Cycles: 
Concept, Causes and Phases of trade cycle. 
 
Reference Books:  

 
Ackley, G (1976) :  Macro Economics: Theory and Policy, Macmillan, New York  
Shapiro, E (1996) :   Macro Economic Analysis, Galgotia Publications, New Delhi  
Hansen A H (1953):   A Guide to Keynes, McGraw Hill, New York  
Keynes JM (1936)  :   The General Theory of Employment, Interest and Money,  
MC Vaish        :   Macro Economic Theory  
HL Ahuja        :   Macro Economic Theory & Policy  
Vanitha Agarwal    :   Macro Economic Theory & Policy, Pearson Education  
HL Ahuja        :  Macro Economic Analysis 
Gupta, SB        :  Monetary Economics: Institutions, Theory and Policy 
M.L.  Seth        :   Macro Economics, Lakshmi Narain Agarwal, Agra, 2006 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.A. ECONOMICS II Year 
SEMESTER – IV 

 
PAPER – IV INDIAN ECONOMY 

 (Discipline Specific Course)  
 

Theory: 5 Hours/Week;   Credits: 5      Marks: 100 (Internal: 20; External: 80) 
 
Module I: Structure of the Indian economy: 
 
Indian Economy at the time of Independence - Changes in the Composition of National 
Income and Employment - Natural Resource base -  Land, Water, Forest, Mineral and Metal 
Resources - Population: Size, Growth and Composition and their implications for Indian 
economy. 
 
Module II: Indian Agriculture: 
 
Importance of Agriculture - Trends in Agricultural Production and Productivity. Land 
Reforms - Green Revolution - Agricultural Finance - Agricultural Marketing - Agricultural 
Price Policy - Food Security in India.  
 
Module III: Indian Industry: 
 
Importance of Industrialization - Trends in Industrial Production - Industrial Policy 
Resolutions - 1948, 1956, 1991 - Role of Public and Private Sectors - Formal and Informal 
Sectors in Industry. 
 
Module IV: NIIT AAYOG:  
 
Evolution of Planning Commission – Failures and Demise of planning commission - Genesis 
of NITI Aayog: structure and composition of NIIT Aayog, Functions and objectives of NIIT 
Aayog, Differences between NIIT Aayog and planning commission - NIIT Aayog role in 
strategic planning and development. 
 
Module-V Service Sector and Economic Reforms: 
 
Concept, Components, Trends and Role of Service Sector - Infrastructural Development-  
Transport, Banking, Insurance, and Information Technology - Economic Reforms-  
Liberalization, Privatization, and Globalization- A critical evaluation. 
 

References: 
 
1. SK Misra and Puri                        : Indian Economy, Himalaya Publishing House.  
2. Ishwar C Dhigra                            : The Indian Economy: Environment and Policy,   

  SC Chand & Sons, New Delhi 
3. KPM Sundaram              :  Indian Economy  
4. PK Dhar         :  Growing Dimensions of Indian   

                                                         Economy, Kalayani Publisher. 
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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 – III 

 
 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 
 

1. “What is my Name?” by P.Sathyavathi 
2. “Voice of the Unwanted Girl” by Sujatha Bhatt 
3. Connectives 
4. Idioms 

 

 

 

 

 

 

 

 



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.A/B.COM/BBA/B.SC ENGLISH II YEAR 
SEMESTER – IV 

 
 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 
 

1. Jadav Payeng 
2. “The Tame Bird was in a Cage” by Rabindranath Tagore  
3. Reported Speech  
4. 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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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (w.e.f. academic year 2019-20 batch onwards) 

B.Sc. MATHEMATICS II Year 
SEMESTER – III 

 
REAL ANALYSIS 

Theory: 5 credits and Tutorials: 0 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- I 
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- II 
Continuity: Continuous Functions -Properties of Continuous Functions -Uniform Continuity - 
Limits of Functions 

 
UNIT- III 
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 I 

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
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (w.e.f. academic year 2019-20 batch onwards) 

B.Sc. MATHEMATICS II Year 
SEMESTER – IV 

 
ALGEBRA 

Theory: 5 credits and Tutorials: 0 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- II 
Permutation Groups: Definition and Notation -Cycle Notation-Properties of Permutations -A 
Check Digit Scheme Based on D5. 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- III 
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 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III 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 - I      

 

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: 

1. Electronic devices and circuits – Millman and Halkias. Mc.Graw-Hill Education.  
2. Principles of Electronics by V.K. Mehta – S. Chand & Co.  
3. Basic Electronics (Solid state) – B. L. Theraja , S. Chand & Co. 
4. A First Course in Electronics- Anwar A. Khan&Kanchan K. Dey, PHI. 
5. Physics of Semiconductor Devices- S. M. Sze 
6. Physics of Semiconductors- Streetman. 
7. Basic Electronics – Bernod Grob. 
8. Basic Electronics for B.Sc (Physics) III Year, 2019, Telugu Academy 
9. Digital Principles & Applications – A.P. Malvino and D.P. Leach 



Department of Physics 

                                                                              
     Mrs. G. Manjula, Chairperson, BoS           (24th Aug., 2020)             Prof. B. Venkatram Reddy, HoD        Page 2 

 

KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III Year 
SEMESTER – VI 

 
PAPER – VI:: (A)  ELECTRONICS PRACTICALS 

(DSE-2: ELECTIVE) 
 

 
1. Construction of  logic gates (AND, OR,  NOT,  gates ) with discrete components– Truth 

table Verification  

2. AND, OR, NOT – gates constructions using universal gates – Verification of truth tables. 

3. Constructionof NAND and NOR gates with discrete components  and truth table   

verification 

4. Characteristics of a Transistor in CE configuration 

5. R.C. coupled amplifier – frequency response. 

6. Verification of De Morgan’s Theorem. 

7. Zener diode V-I characteristics. 

8. P-n junction diode V- I characteristics. 

9. 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. B.Sc. Practical Physics – C. L. Arora – S. Chand & Co. 

2. Viva-voce in Physics – R.C. Gupta, Pragathi Prakashan, Meerut. 

3. Laboratory manual for Physics Course by B.P. Khandelwal. 

4. Practical Physics by M. Arul Thakpathi by Comptex Publishers. 

5. B.Sc. practical physics – Subbi Reddy. 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III 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 II 
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 III 
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: 
 
1. Optoelectronics an Introduction-Wilson & JFB Hawkes 2nd edition 
2. Introduction to Fourier optics-JW Goodman 
3. Lasers and Non linear Optics--BB Laud 
4. Optical electronics – Ghatak and Thyagarajan 
5. Principles of Lasers- O. Svelto 
6. Optical fiber communication -By Geradkeiser 
7. Optical fiber communication-by John M Senior(PHI) 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III Year 
SEMESTER – VI 

 
Paper – VI:: (B)  APPLED OPTICS PRACTICALS 

 (DSE-2: ELECTIVE) 
 

1. Study of the Profile of a laser beam 
2.  Determination of the diameter of a thin wire using laser 
3. Determination of wavelength of He-Ne laser by transmission grating 
4.  Construction and recording of a Hologram 
5.  Study of Fourier transforming properties of lenses 
6.  Study of second harmonic generation by KDP crystal 
7.  Measurement of numerical aperture of an optical fiber 
8. Measurement of coupling losses in optical fiber 
9. 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 

 
 

Note: Minimum of eight experiments should be performed.  
 
Suggested Books: 
 

1. Introduction to fourier Optics- J Goodman 
2.  Optical Fiber Communication- john M senior  
3.  Principles of Lasers-by O.Svelto 
4. Modern Optics by Grant Fowles 
5.  Principles of Optics byBorn & Wolf 
6.  Fundamentals of Optics by Jekins& White 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III 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 - I 
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 – II  
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 px), 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 - III   
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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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. Modern Physics by G. Aruldhas & P.Rajagopal. Eastern Economy Edition. 
2. Concepts of Modern Physics by ArthurBeiser.Tata McGraw-Hill Edition. 
3. Modern Physics by R. Murugeshan and Kiruthiga SivaPrasath.S. Chand & Co. 
4. Nuclear Physics by D.C. Tayal, Himalaya PublishingHouse. 
5. Molecular Structure and Spectroscopy by G.Aruldhas. Prentice Hall of India, New Delhi. 
6. Spectroscopy -Atomic and Molecular by Gurdeep R Chatwal and Shyam Anand -Himalaya Publishing 

House. 
7. Third Year Physics – Telugu Academy. 
8. Elements of Solid State Physics by J.P. Srivastava. (for chapter on nanomaterials)-Prentice-hall of India Pvt. 

Ltd. 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 

Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 
B.Sc. PHYSICS III Year 

SEMESTER – V 
 

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

 
1. Measurement of Planck’s constant using black body radiation and photo-detector  
2. 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 Iodine vapour.  
6. To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet.  
7. To setup the Millikan oil drop apparatus and determine the charge of an electron.  
8. To show the tunneling effect in tunnel diode using I-V characteristics.  
9. 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, 11th Edn, 2011,Kitab Mahal 
 

 
Note: Minimum of eight experiments should be performed. 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III 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 II  
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 III  
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  
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 
Under Graduate Courses (Under CBCS 2021 – 2022 onwards) 

B.Sc. PHYSICS III 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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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. PHYSICS II 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 II:  
 

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 D1,D2 lines and  
thickness of a thin transparent plate. 
 

 
UNIT III: 
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. 
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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 
 

1. Optics by AjoyGhatak. The McGraw-Hill companies. 
2. Optics by Subramaniyam and Brijlal. S. Chand & Co.  
3. Fundamentals of Physics.  Halliday/Resnick/Walker.C. Wiley India Edition 2007. 
4. Optics and Spectroscopy. R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.  
5. Second Year Physics – Telugu Academy. 
1. Modern Engineering Physics by A.S. Vasudeva. S.Chand& Co. Publications.  
2. Feyman’s Lectures on Physics Vol. 1, 2, 3 & 4. Narosa Publications.  
3. Fundamentals of Optics by Jenkins A. Francis and White E. Harvey, McGraw Hill Inc. 
4. K. Ghatak, Physical Optics’ 
5. 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). 
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. PHYSICS II Year 
SEMESTER – IV 

 
PAPER – IV:: WAVES AND OPTICS 

PRACTICALS  
               
 

1. Thickness of a wire using wedge method. 
2. Determination of wavelength of light using Biprism. 
3. Determination of Radius of curvature of a given convex lens by forming Newton’s rings. 
4. Resolving power of grating. 
5. Study of optical rotation- polarimeter. 
6.  Dispersive power of a prism 
7. Determination of wavelength of light using diffraction grating minimum deviation method. 
8. Wavelength of light using diffraction grating – normal incidence method. 
9. 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 
 
 
 
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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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA  
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. PHYSICS II Year 
SEMESTER – III 

 
 PAPER – III: 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 II 
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 III: 
 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 π 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. I (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).  
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA 
Under Graduate Courses (Under CBCS 2020 – 2021 onwards) 

B.Sc. PHYSICS II Year 
SEMESTER – III 

 
 PAPER – III: ELECTROMAGNETIC THEORY 

 PRACTICALS  
 

1. To verify the Thevenin’s Theorem 
2. To verify Norton Theorem 
3. To verify Superposition Theorem 
4. To verify maximum power transfer theorem.  
5. To determine a small resistance by Carey Foster’s bridge.  
6. To determine the (a) current sensitivity, (b) charge sensitivity, and (c) CDR of a B.G.  
7. To determine high resistance by leakage method.  
8. To determine the ratio of two capacitances by De Sauty’s bridge.  
9. 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. 

 
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 
 

 

 

 

 



























1) 

2 

3 

Unit -II uS Bgho 

1) 

2) 

3) 

Unit -lI SsS Dpho 

2) 

1) eo ootsso 

31 

KAKATIYA UNIVERSITY, WARANGAL 
B.A., B.Sc., B.Com. && B.B.A (CBCS) 

Syllabus -2020 
Telugu (Second Language) 

4) 

Chairman 

5) Eodáe 

4th Semester 

f Studis ia Talg 
ATIYA VERSITY 

Head 
Departnent of Telugu 

Kakutty Unir 
Waranga-5G o9(TS) 



Unit-II 

Unit- sD Bdoes 
1). 3go 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

KAKATIYA UNIVERSITY, WARANGAL 
B.A., B.Sc., B.Com. & B.B.A (CBCS) 

Syllabus - 2021-2022 

10) o -3 go 

11) 

Telugu (Second Language) 
Semester 

Unit-III 3s3 Jaço 

12) 
13) 

aáoó -do 
Baoso (parsre 

oodor 

14) sbog 
15) d38 303bo 

Bax si Stulins i t 



Unit -I b Bdoo 30scoo 
1) 

21 

3) 

4) 

5) 

Unit -II Deo6 DsoTO 
6) 

7) 

8) 

9) 

KAKATIYA UNIVERSITY, WARANGAL 
B.A., B.Sc., B.Com. & B.B.A (CBCS) 

Syllabus- 2021-2022 
Telugu (Second Language) 

6th Semester 

10) aoáe 

11) 

bE -

Unit -III 3oSdoo 

12) foso 

4) 

13) 36syó 



C.B.C.S Pattern Syllabus from 2019-2010 onwards 
B.A., B.Sc, B.Com. & B.B.A. 

2nd Semester lInd Languages -Telugu 

Unit- s s2so 

Unit-I| 

1 

2) 

2) 

3) 

4) 

Unit -III s8s Jso 
11 

2) 

3) 

Kaos o-s 

4) 

Unit -IV Godsy 



Unit -I s 3ageho 

Unit -II 

1) 

2) 

3) 

KAKATTYA UNIVERSITY, WARANGAL 
B.A., B.Sc., B.Com. & B.B.A (CBCS) 

Syllabus - 2020 
Telugu (Second Language) 

3rd Semester 

1) D 

2) 

3) 

Unit -II soo9UPe 

Chairman 
Aard sf Stedins in Telug 

o,coáodo, áwgsonosOO 

Had 
urtinent of Teior Departr 

Warargot nre. 
S) 



Unit-I 

Unit -II| 

C.B.C.S Pattern Syllabus from 2019-2010 onwards 
B.A., B.Sc., B.Com. & B.BA 

1) 

21) 

3) 

1) 

2) 

3) 

41 

1st Semester lInd Languages -Telugu 

Unit -I sos so 

Unit-IV p P-Ñao 

V 





















KAKATIYA UNIVERSITY  
Under Graduate Courses (Under CBCS 2019 - 2022) 

B.Sc. ZOOLOGY II Year 
SEMESTER – III 

 
 ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR 

 

Theory  4 Hours/Week 4 Credit  Internal marks = 20 
Practical 3 Hours/Week 1 Credit  External Marks = 80 

 

UNIT – I 
1.1 Digestion  

 

1.1.1 Enzymes: Definition, Classification, Inhibition, Regulation 
1.1.2 Digestion of Carbohydrates, Proteins, Lipids and Cellulose 
1.1.3Absorption and Assimilation of digested food 
1.1.4 Role of Gastrointestinal hormones in digestion 

 

1.2 Excretion, Homeostasis and Osmoregulation 
 

1.2.1 Classification of Animals on the basis of excretory products: Ammonotelic,  
         Ureotelic, and Uricotelic; Structure and function of Nephron 
1.2.2Urine formation and Counter current mechanism 

 

1.2.3 Concept and Mechanism of Homeostasis  
         a) Hormone regulation of Blood Glucose levels in Human being 
         b) Water and Ionic Regulation by Marine and Fresh water Animals 

                c) Thermo regulation in Human being 
1.2.4. Osmoregulation in Marine, Fresh and Brackish water Animals 
 

UNIT – II 
 

2.1 Respiration 
 

2.1.1Definition of Respiration, Respiration mechanism, External, Internal and Cellular Respiration. 
2.1.2 Respiratory Pigments; Transport of Oxygen, Oxygen dissociation curves, and Bohr’s Effect; 
2.1.3 Transport of Carbon dioxide, Chloride shift 
2.1.4 Regulation of Respiration; Nervous and Chemical Mechanism 

 
2.2 Circulation 

 

2.2.1 Types of Circulation Open and Closed; Structure of Mammalian Heart 
   2.2.2 Types of Hearts: Myogenic and Neurogenic 

2.2.3 Heart functions - Conduction and Regulation of Heart beat, Regulation of Heart rate; ECG 
2.2.4 Tachycardia and Bradycardia; Blood Clotting mechanism 
 

UNIT– III 
 

3.1 Muscle Contraction 
 

3.1.1Types of Muscles 
3.1.2 Ultra structure of skeletal muscle fibre 
3.1.3 Mechanism and Chemical changes during Muscle Contraction (Sliding filament theory) 

        3.1.4 Twitch Tetanus summation and Treppe fatigue 
 
 



3.2 Nerve Impulse 
 

3.2.1 Structure of Neuron 
3.2.2 Nerve impulse - Resting potential, Threshold potential and Action potential,  
         Conduction of Nerve impulse 
3.2.3 Transmission of Nerve impulse 
3.2.4 Synapse and Synaptic transmission; Neurotransmitters-EPSP, IPSP 

 
3.3 Endocrine System 

 
3.3.1 Endocrine glands - Structure, secretions and functions of Pituitary gland 
3.3.2 Thyroid, Parathyroid, Adrenal glands and Pancreas 
3.3.3 Hormone action and Concept of Secondary messengers  
3.3.4 Male and Female Hormones; Hormonal control of Menstrual cycle in human beings 
 

 
UNIT – IV 
 

4.1 Animal Behaviour 
 

         4.1.1 Types of Behaviour- Innate and Acquired; Instinctive and Motivated behaviour 
4.1.2 Taxes, Reflexes, Tropisms 

 

4.2 Learning and Memory 
 
4.2.1 Types of Learning: Trial and Error Learning, Imprinting, Habituation 
4.2.2 Conditioning: Classical Conditioning; Instrumental conditioning, Examples of Conditioning,    
         Pavlov’s Experiment 

4.3 Social Behaviour and Communication 
 

4.3.1 Social behaviour of insects (Dance language of honey bees)Colonial Existence of Bees and 
Termites; Pheromones  
 

4.4 Biological Rhythms 
 

4.4.1 Biological Clocks, Circadian Rhythms; solar and lunar Rhythms; Circannual Rhythms 
 
Suggested Readings: 

 
1. Gerard J. Tortora and Sandra Reynolds Garbowski Principles of Anatomy and Physiology,    
       Tenth Ed., John Wiley & Sons 
2. Arthur C. Guyton MD, A Text Book of Medical Physiology, Eleventh ed., JohnE. Hall, Harcourt 

Asia Ltd. 
3. William F. Ganong, A Review of Medical Physiology, 22 ed, McGraw Hill, 2005 
4. Sherwood, Klandrof, Yanc, Animal Physiology, Thompson Brooks/Coole, 2005. 
5. Sherwood, Klandrof, Yanc, Human Physiology, Thompson Brooks/Coole, 2005. 
6. Knut Scmidt-Nielson, Animal Physiology, 5th edition, Cambridge Low Price Edition. 
7. Roger Eckert and Randal, Animal Physiology, 4th ed, Freeman Co, New York. 
8. Singh. H.R, Text Book of Animal Physiology and Biochemistry 
9. Nagabhushanam, Comparative Animal Physiology 
10. Veer Bal Rastogi, Text Book of Animal Physiology 
11. Dasmann, “Wild Life Biology” 
12. ReenaMathur, “Animal Behaviour” 
13. Alocock, “Animal Behaviour- an Evolutionary Approach 

 

******* 



KAKATIYA UNIVERSITY  
Under Graduate Courses (Under CBCS 2019 - 2022) 

B.Sc. ZOOLOGY II Year 
SEMESTER – III 

 
 ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR 

(PRACTICAL) 
 

Instruction: 3 hrs per week 
No. of Credits: 1 
 

1. Qualitative tests for identification of carbohydrates, proteins and fats 

2. Qualitative tests for identification of ammonia, urea and uric acid  
(Nitrogenous excretory products)  

3. Zonation of gut in Cockroaches  

4. Study on effect of pH and Temperature on salivary amylase activity  

5. Study of permanent histological sections of mammalian endocrinal glands: Pituitary, Thyroid, 

Pancreas, Adrenal gland  

6. Estimation of Haemoglobin by Sahli's method 

7. Estimation of Blood Clotting time 

8. Estimation of total protein by Biuret’s method 

9. Estimation of unit metabolism of fish  
 
• Laboratory Record work shall be submitted at the time of practical examination 

 

 

• Computer aided techniques should be adopted as per UGC guide lines. 
 
Suggested manuals: 
 
Tortora, G.J. and Derrickson, B.H. (2009).Principles of Anatomy and Physiology, XII 
Edition, John Wiley & Sons, Inc. 
Widmaier, E.P., Raff, H. and Strang, K.T. (2008) Vander’s Human Physiology, XI 
Edition., McGraw Hill 
Guyton, A.C. and Hall, J.E. (2011). Textbook of Medical Physiology, XII Edition, 
Harcourt Asia Pvt. Ltd/ W.B. Saunders Company 
Berg, J. M., Tymoczko, J. L. and Stryer, L. (2006).Biochemistry.VI Edition. W.H 
Freeman and Co. 
Nelson, D. L., Cox, M. M. and Lehninger, A.L. (2009).Principles of Biochemistry. IV 
Edition. W.H. Freeman and Co. 
Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. (2009). 
Harper’sIllustrated Biochemistry. XXVIII Edition.Lange Medical Books/Mc Graw3Hill. 
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