
 

Courses Syllabus for the academic year 2015-16 

  



 

Subject Pages 

Commerce 1-53 

Mathematics 54-65 

Statistics 66-81 

Computer Science 82-99 

Botany 100-115 

Zoology 116-136 

Chemistry 137-189 

MicroBiology 190-203 

Biotechnology 204-218 

Telugu 219-222 

English 223-226 
Hindi 227-230 

Sanskrit 231-235 

Economics 236-243 

Political Science 244-250 

Public Administration 251-258 

Computer Applications 259-269 

Mass Communications and 
Journalism 

270-277 

Communicative English 278-282 
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MATHEMATICS 

 

 

SEMESTER-I 

COURSE CODE:  MAT101 

 

DIFFERENTIAL AND INTEGRAL CALCULUS COURSE OBJECTIVE: 

The main aim of this course is to introduce the students to the concepts of differential  and integral 

calculus to train to apply their skills in solving some of the problems of  calculus in higher education 

and research. 

COURSE OUTCOMES (COs): 

After completion of this course, the student will be able to 

CO1: Gain the understanding of partial differentiation. 

CO2: Deliberate in depth functions of two variables. 

CO3: Verify whether a given function is continuous or not at a given point by an  understanding of 

the neighbourhood of a point in (a,b). 

CO4: Find the limit of a function of two variables. 

CO5: Apply and solve homogeneous functions. 

CO 6: Differentiate composite functions and implicit functions. 

CO7: Compute radius of curvature and length of arc as a function. CO 8: Determine the area of the 

surface of the frustum of a cone. 

 

UNIT- I 

Partial Differentiation: Introduction - Functions of two variables - Neighborhood 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 fXY (a, b) and fyz(a, b) - Taylor’s theorem for  a function of two 



 

Variables - Maxima and Minima of functions of two variables – Lagrange’s Method of undetermined 

multipliers. 

UNIT- III 

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 (x) - Expressions 

for the length of arcs x = f (y); x = f (t), y = ϕ(t); r = f(θ) 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 – Pappu’s Theorems - Surface of revolution. 

PRESCRIBED TEXTBOOK : 

• Shanti Narayan, P.K. Mittal Differential Calculus, S.CHAND, NEW DELHI 5  • Shanti Narayan 

Integral Calculus, S.CHAND, NEW DELHI 

REFERENCE BOOKS: 

• 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 

• Hari Kishan, Differential Calculus 

 

 

  



 

 

 

 

SEMESTER-II 

COURSE CODE:  MAT101 

 

DIFFERENTIAL EQUATIONS 

COURSE 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. 

COURSE OUTCOMES (COs): 

After completion of this course, the student will be able to 

CO1: Gain the complete understanding of linear differential equations of first order  and first degree. 

CO2: Deliberate in depth differential equations of first order and first degree. CO3: Verify whether 

a given differential equation is exact or not. 

CO4: Identify the appropriate integrating factors to make a non-exact  differentiable equation to 

exact. 

CO5: Apply and solve first order differential equations 

CO6: 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 dx/P = dy/Q = dz/R . 

UNIT- II 

Differential Equations first order but not of first degree: Equations Solvable for p - Equations 

Solvable for y - Equations Solvable for x - Equations that do not contain x (or  y)- Equations 

Homogeneous in x and y - Equations of the First Degree in x 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- III 

Higher order Linear Differential Equations: Solution of homogeneouslinear differential  equations 

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



 

constant coefficients by means of polynomial operators  when Q(x) = be ax, b sin ax, b cos ax, bxk, V 

e ax- 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 easily integrable - Linear 

equations of first order. 

PRESCRIBED TEXT BOOK : 

• Zafar Ahsan, Differential Equations and Their Applications 

REFERENCE BOOKS: 

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

• Ford, L.R, Differential Equations 

• Daniel Murray, Differential Equations. 

• S. Balachandra Rao, Differential Equations with Applications and Programs. 

• Stuart P Hastings, J Bryce McLead; Classical Methods in Ordinary Differential  Equations. 

  



 

 

 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

Statistics 
B.Sc Statistics Semester- I Syllabus 

(With Mathematics Combination) 

With effect from Academic Year – 2016-17 

 

Paper- I: Descriptive Statistics and Probability 

 

COURSE CODE:STAT101 

 

Course Outcome: 

Descriptive Statistics: 

After completing this course, the students should have developed a clear understanding about : 

● The Concepts of statistical population and sample, variables and attributes. 
● Tabular and graphical representation of data based on variables. 
● Measures of central tendency, Dispersion, Skewness and Kurtosis. 
● Moments and their use in studying various characteristics of data. 
● Different approaches to the theory of probability. 
● Important theorems on probability and their use in solving problem. 
● The concept of random variables and distribution function. Probability mass and density functions. 
● To understand and interpret the expected value and variance of a random variable and various 

properties of expectation and variance. 

Unit –I 

Descriptive Statistics: Concept of primary and secondary data, Methods of collection and editing of 

primary data. Designing a questionnaire and a schedule. Sources and editing of secondary data. 

Classification and tabulation of data. Measures of central tendency and measures of dispersion with simple 

applications. Moments:- Importance, central and non-central moments, and their interrelationships, 

Sheppard’s corrections. Skewness and Kurtosis and their measures with real life examples. 

Unit –II 

Probability: Basic concepts in probability—deterministic and random experiments, trail, outcome, sample 

space, event, and operations of events, mutually exclusive and exhaustive events, and equally likely and 

favorable outcomes with examples. Mathematical, statistical and axiomatic definitions of probability with 

limitations. Properties of probability based on axiomatic definition. Conditional probability and 

independence of events. Addition and multiplication theorems for n events. Boole’s inequality and Bayes’ 

theorem. Problems on probability using counting methods and theorems. 

Unit-III 

Random Variables: Definition of random variable, discrete and continuous random variables, 

functions of random variables, probability mass function and probability density function with 

illustrations. Distribution function and its properties. Transformation of one-dimensional 



 

random variable (simple 1-1 functions only). Notion of bivariate random variable, bivariate 

distribution and statement of its properties. Joint, marginal and conditional distributions. 

Independence of random variables. 

Unit –IV 

Mathematical Expectation: Mathematical expectation of a function of a random variable. Raw 

and central moments and covariance using mathematical expectation with examples. 

Addition and multiplication theorems of expectation. Definition of moment generating function (m.g.f), 

cumalant generating function (c.g.f), probability generating function (p.g.f) and characteristic function (c.f) 

and statements of their properties with applications. Chebyshev’s , and Cauchy-Schwartz’s inequalities and 

their applications. 

 

List of reference books: 

 

1.Charles M.Grinstead and Laurie Snell,J:Introduction to Probability,American 

Mathematical Society 

2.Willam Feller: Introduction to Probability theory and its applications. Volume –I, 

Wiley 

3.V.K.Kapoor and S.C.Gupta: Fundamentals of Mathematical Statistics, Sultan 

Chand&Sons, New Delhi 

4. GoonAM,GuptaMK,Das Gupta B : Fundamentals of Statistics , Vol-I, the World 

Press Pvt.Ltd.,Kolakota. 

5. Hoel P.G: Introduction to mathematical statistics, Asia Publishing house. 

6. M.JaganMohan Rao and Papa Rao: A Text book of Statistics Paper-I. 

7. Sanjay Arora and BansiLal:.New Mathematical Statistics : Satya Prakashan , New 

Delhi 

8. Hogg.Tanis.Rao: Probability and Statistical Inference. 7th edition. Pearson 

9. SambhavyataAvadhiSiddantalu—TeluguAcademy 

10. Sahasambandham-VibhajanaSiddantamulu – TeluguAcademy 

11. K.V.S. Sarma: Statistics Made Simple: do it yourself on PC. PHI 

12. Gerald Keller: Applied Statistics with Microsoft excel. Duxbury, Thomson Learning. 

13. Levine, Stephen, Krehbiel, Berenson: Statistics for Managers using Microsoft Excel 

4th edition. Pearson Publication. 

14. Abraham Kendall and Baker: Discrete Mathematics for Computer Science. 

 

 



 

 

 

 

 

 

 

B.Sc I Year Statistics Semester- I 

(With Mathematics Combination) 

(Examination at the end of Semester I) 

With effect from Academic Year – 2016-17 

Practical Paper- I (with 3 HPW, Credits 1 and marks 50) 

 

1. Basic of Excel- data entry, editing and saving, establishing and copying formulae, built in Functions 

in excel, copy and paste and exporting to MS- word document. ( Not for the examinations). 

2. Graphical presentation of data (Histogram, frequency polygon, Ogives). 

3. Graphical presentation of data (Histogram, frequency polygon, Ogives) using MS- Excel. 

4. Diagrammatic presentation of data (Bar and pie). 

5. Diagrammatic presentation of data (Bar and pie) using MS- Excel. 

6. Computation of non- central and central moments- Sheppard’s corrections for grouped data. 

7. Computation of coefficients of Skewness and Kurtosis- Karl Pearson’s and Bowley’s 1 and 2. 

8. Computation of Measures of central tendency, dispersion, Coefficient of variation and coefficient 

of Skewness, Kurtosis using MS- Excel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

B.Sc I Year Statistics Semester- II Syllabus 

 

COURSE CODE:STAT201 

 

 

Paper- II: PROBABILITY DISTRIBUTIONS 

(4 HPW with 4 Credits and 100 Marks) 

Course Outcome: 

● P.m.f and p.d.f of various discrete and continuous probability distributions 

● Application of probability distributions to a variety of problems in diversified fields. 

 

Unit –I 

 

Discrete distributions – I : Uniform and Bernoulli distributions : definitions, mean, variance and 

simple examples. Definition and derivation of probability function of Binomial distribution, 

Poisson distribution definition, properties of these distributions such as median, mode, m.g.f, 

c.g.f., p.g.f., c.f., and moments up to fourth order, reproductive property, wherever exists, and 

their real life applications. Poisson approximation to Binomial distribution. 

 

Unit –II 

 

Discrete distributions – II: Negative binomial, Geometric distributions: Definitions and physical condition, 

properties of these distributions such as m.g.f, c.g.f., p.g.f., c.f. and moments 

upto fourth order, reproductive property, wherever exists, lack of memory property for Geometric 

distribution and their real life applications. Poisson approximation to Negative binomial distribution. 

Hyper-geometric distribution – definition, physical conditions, derivation 

of probability function, mean, variance and real life applications. Binomial approximation to 

Hyper-geometric. 

 

Unit-III 

 

Continuous distributions – I: Rectangular and Normal distributions – definition, properties 

such as m.g.f., c.g.f., c.f. and moments up to fourth order, reproductive property, wherever exists 

and their real life applications. Normal distribution as a limiting case of Binomial and Poisson 



 

distributions. 

 

Unit –IV 

 

Continuous distributions – II : Exponential, Gamma : definition, properties such as m.g.f., c.g.f., c.f. and 

moments up to fourth order, reproductive property wherever exists and their real life applications. Beta 

distribution of two kinds : Definitions, mean and variance. Cauchy distribution 

- Definition and c.f. 

Definition of convergence in Law, in probability and with probability one or almost sure convergence. 

Definition of Weak Law of Large Numbers (WLLN) and Strong Law of Large numbers (SLLN). Definition 

of Central Limit Theorem (CLT) for identically and independently distributed (i.i.d) random variables with 

finite variance. 

 

 

List of reference books: 

 

1. Willam Feller: Introduction to Probability theory and its applications. Volume –I, 

Wiley 

2. V.K.Kapoor and S.C.Gupta: Fundamentals of Mathematical Statistics, Sultan 

Chand&Sons, New Delhi 

3. GoonAM,Gupta MK,Das Gupta B : Fundamentals of Statistics , Vol-I, the World 

Press Pvt.Ltd., Kolakota. 

4. Hoel P.G: Introduction to mathematical statistics, Asia Publishing house. 

5. M.JaganMohan Rao and Papa Rao: A Text book of Statistics Paper-I. 

6. Sanjay Arora and BansiLal:.New Mathematical Statistics : Satya Prakashan , New 

Delhi 

7. Hogg.Tanis.Rao: Probability and Statistical Inference. 7th edition. Pearson 

8. SambhavyataAvadhiSiddantalu—TeluguAcademy 

9. Sahasambandham-VibhajanaSiddantamulu – TeluguAcademy 

10. K.V.S. Sarma: Statistics Made Simple: do it yourself on PC. PHI 

11. Gerald Keller: Applied Statistics with Microsoft excel. Duxbury, Thomson Learning. 

12. Levine, Stephen, Krehbiel, Berenson: Statistics for Managers using Microsoft Excel 

4th edition. Pearson Publication. 

13. Abraham Kendall and Baker: Discrete Mathematics for Computer Science. 

14. Charles M.Grinstead and Laurie Snell,J:Introduction to Probability,American 

Mathematical Society 



 

 

 

 

 

B.Sc I Year Statistics Semester- II 

Practical Paper- II  (with 3 HPW, Credits 1 and marks 50) 

 

 

1. Fitting of Binomial distribution- Direct method. 

2. Fitting of Binomial distribution- Direct method using MS Excel. 

3. Fitting of Binomial distribution- Recurrence relation method. 

4. Fitting of Poisson distribution- Direct method. 

5. Fitting of Poisson distribution- Direct method using MS Excel. 

6. Fitting of Poisson distribution- Recurrence relation method. 

7. Fitting of Negative Binomial distribution. 

8. Fitting of Geometric distribution. 

9. Fitting of Normal distribution- Areas method. 

10. Fitting of Normal distribution- Ordinates method. 

11. Fitting of Exponential distribution. 

12. Fitting of Exponential distribution using MS Excel. 

13. Fitting of a Cauchy distribution. 

14. Fitting of a Cauchy distribution using MS Excel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B.Sc Statistics Semester- III Syllabus 

 

Paper- III: Statistical Methods and Theory of Estimation 

(4 HPW with 4 credits and 100 marks) 

 

COURSE CODE:STAT301 

 

Course Outcome: 

 

● Learn about the properties of correlation and regression. 

● Use of Regression analysis for estimation and prediction purpose. 

● To understand the various methods of estimation. 

Unit –I 

 

Bivariate data, scattered diagram, Principle of least squares, Fitting of straight line, second degree parabola, 

quadratic and power curves. Concepts of correlation, computation of  Karl Pearson correlation coefficient 

for grouped and ungrouped  data and properties. 

Correlation ratio, Spearman’s rank correlation coefficient and its properties. Simple linear regression, 

correlation verses regression, properties of regression coefficients. 

Unit –II 

 

Concepts of partial and multiple correlation coefficients (only for three variables). Analysis of categorical 

data, independence and association and partial association of attributes, various measures of association 

(Yule’s) for two way data and coefficient of contingency (Pearson and Tcherprow), coefficient of 

colligation. 

 

Unit – III 

 

Concepts of population, parameter, random sample, statistic, sampling distribution and standard 

error.Standard error of sample mean(s) and sample proportion(s). Exact sampling distributions- Statement 

and properties of ⎟2, t and F distributions and their interrelationships.  Independence of sample mean and 

variance in random sampling from normal distributions. 

Point estimation of a parameter, concept of bias and meansquare error of an estimate. Criteria of good 

estimator- consistency, unbiasedness, efficiency and sufficiency with examples. 

 

Unit – IV 

 



 

Statement of Neyman’s Factorization theorem, derivations of sufficient statistics in case of Binomial, 

Poisson, Normal and Exponential (one parameter only) distributions.Estimation by method of moments, 

Maximum likelihood (ML), statements of asymptotic properties of MLE.Concept of interval 

estimation.Confidence intervals of the parameters of normal population by Pivot method. 

 

List of Reference Books: 

 

1. V.K.Kapoor and S.C.Gupta:  Fundamentals of Mathematical Statistics, Sultan 

Chand&Sons,  New Delhi 

2. Goon AM, Gupta MK,Das Gupta B : Outlines of Statistics , Vol-II,  the World Press 

Pvt.Ltd.,Kolakota. 

3. Hoel P.G: Introduction to matehematical statistics, Asia Publiushing house. 

4 .Sanjay Arora and BansiLal:.New Mathematical Statistics  SatyaPrakashan , New 

Delhi 

5.Hogg and Craig   :Introduction to Mathematical statistics.  Prentice Hall 

6.Siegal,S.,and Sidney: Non-parametric statistics for Behavioral Science.  McGraw Hill. 

7GibbonsJ.D and SubhabrataChakraborti: Nonparametric Statistical Inference.  Marcel 

Dekker. 

8.ParimalMukhopadhyay: Mathematical Statistics. New Central Book agency. 

9.Conover  : Practical Nonparametric Statistics.  Wiley series. 

10.V.K.Rohatgi and A.K.Md.EhsanesSaleh: An introduction to probability and statistics. 

Wiley series. 

11.MoodAM,GraybillFA,Boe’s DC. Introduction to theory of statistics.  TMH 

12. Paramiteyamariyuaparameteyaparikshalu.  Telugu Academy. 

13.K.V.S. Sarma: Statistics Made simple do it yourself on PC.      PHI 

14.Gerald Keller:  Applied Statistics with Microsoft excel. Duxbury.  Thomson Learning 

15.Levin, Stephan, Krehbiel, Berenson: Statistics for Managers using Microsoft Excel.4th 

edition. Pearson Publication. 

16.Hogg, Tanis, Rao. Probability and Statistical Inference.7th edition. Pearson 

Publication. 

17.Milton and Arnold(fourth Edition):Introduction to Probability and statistics,Tata 

Mcgraw hill Publication. 

 

 

 

 



 

 

B.Sc II Year Statistics Semester- III 

(Examination at the end of Semester III) 

Practical Paper- III (with 2 HPW, Credits 1 and marks 25) 

1. Generation of random samples from Uniform (0,1), Uniform (a,b) and exponential 

distributions. 

2. Generation of random samples from Normal and Poisson distributions. 

3. Simulation of random samples from Uniform (0,1), Uniform (a,b),Exponential, Normal 

and Poisson distributions using MS Excel. 

4. Fitting of straight line and parabola by the method of least squares. 

5. Fitting of straight line and parabola by the method of least squares using MS Excel. 

6. Fitting of power curves of the type  y= a xb, y=a bx  and y=a  ebx by the method of least squares. 

7. Fitting of power curves of the type  y= a xb, y=a bx  and y=a  ebx by the method of least 

squares using MS Excel. 

8.   Computation of Yule’s coefficient of association. 

9.   Computation of Pearson’s, Tcherprows coefficient of contingency. 

10. Computation of correlation coefficient and regression lines for ungrouped data. 

11. Computation of correlation coefficient, forming regression lines for ungrouped data. 

12. Computation of correlation coefficient, forming regression lines for grouped data. 

13. Computation of correlation coefficient, forming regression lines using MS Excel. 

14. Computation of multiple and partial correlation coefficients. 

15. Computation of multiple and partial correlation coefficients using MS Excel. 

16. Computation of correlation ratio 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

B.Sc Statistics Semester- IV Syllabus 

(With Mathematics Combination) 

(Examination at the end of Semester) 

With effect from Academic Year – 2016-17 

Paper- IV: Testing of Hypothesis 

(4 HPW with 4 credits and 100 marks) 

 

COURSE CODE:STAT401 

 

Course Outcome: 

 

● To understand the concept of sampling distributions and their applications in statistical inference. 

● To understand the process of hypothesis testing and its significance 

● Importance of Standard Error and to draw conclusions using p-value 

Unit –I 

 

Concepts of statistical hypotheses, null and alternative hypothesis, critical region, two types of errors, level 

of significance and power of a test.  One and two tailed tests, test function (non-randomized and 

randomized).Neyman-Pearson’s fundamental lemma for Randomized tests.Examples in case of Binomial, 

Poisson, Exponential and Normal distributions and their powers. 

 

Unit II 

 

Large sample tests  for single sample mean , difference of means, single sample proportion, difference of 

proportion and difference of standard deviations. Fisher’s Z- transformation for population correlation 

coefficient(s) and testing the same in case of one sample and two samples. Definition of order statistics and 

statement of their distributions. 

 

Unit – III 

Tests of significance based on ⎟2- ⎟2 test for specified variance, goodness of fit and test for independence 

of attributes( r x s, 2x k and 2x2 contingency tables). Tests of significance based on Student’s  t- t test for 

single mean , difference of means for independent and paired samples, sample correlation coefficient. F test 

for equality of population variances. 

Unit – IV 

 

Non-parametric tests- their advantages and disadvantages, comparison with parametric tests.Measurement 

scale- nominal, ordinal, interval and ratio. One sample runs test, sign test and Wilcoxon-signed rank tests 



 

(single and paired samples).  Two independent sample tests:  Median test, Wilcoxon –Mann-Whitney U 

test, Wald Wolfowitz’s runs test. Use of central limit theorem in testing. 

 

 

B.Sc II Year Statistics Semester- IV 

(With Mathematics Combination) 

(Examination at the end of Semester IV) 

Practical Paper- IV (with 2 HPW, Credits 1 and marks 25) 

 

 

 

1. Large sample tests for mean(s), proportion(s), Standard deviation(s) and correlation coefficient. 

2. Small sample tests for single mean and difference of means and correlation coefficient. 

3. Paired t-test. 

4. Small sample tests for mean(s), paired t-test and correlation coefficient using MS Excel. 

5. Small sample test for single and difference of variances. 

6. Small sample test for single and difference of variances using MS Excel. 

7. ⎟2 – test for goodness of fit and independence of attributes. 

8. ⎟2 – test for goodness of fit and independence of attributes using MS Excel. 

9. Nonparametric tests for single and related samples (sign test and Wilcoxon signed rank test) 

and one sample runs test. 

10. Nonparametric tests for two independent samples (Median test, Wilcoxon Mann Whitney - U test, 

Wald -  Wolfowitz’s runs test) 
 

  



 

 

  



 

 

  



 

 

  



 

  



 

 

  



 

COMPUTER SCIENCE 
Semester – I 

Subject: Computer Science Paper- I–Programming in C 

Theory 4 Hours/Week 4 credits 

 

COURSE CODE:CS101 

 

Course Outcome 

 

1. Able to implement the algorithms and draw flowcharts for solving Mathematical and 

Engineering problems. 

2. Demonstrate an understanding of computer programming language concepts. To be able to 

develop C programs on Linux platform. 

3. Ability to design and develop Computer programs, analyzes, and interprets the concept of 

pointers, declarations, initialization, operations on pointers and their usage. 

4. Able to define data types and use them in simple data processing applications also he/she 

must be able to use the concept of array of structures. 

5. Student must be able to define union and enumeration user defined data types. Develop 

confidence for self education and ability for life-long learning needed for Computer 

language. 

 

SYLLABUS 

 

Unit – I 

Computer Fundamentals: Introduction of Computers, Classification of Computers, Anatomy of 

a Computer, Memory Hierarchy, Introduction to OS. 

Program Fundamentals: Generation and Classification of Programming Languages, Writing First 

C Program. 

Algorithms: Definitions, Different Ways of Stating Algorithms (Step-form, Pseudo-code, 

Flowchart), Strategy for Designing Algorithms. 

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, Type Conversions. 

 

Unit – II 

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–

go to, break, continue, return, exit. 



 

Arrays and Strings: One and Two Dimensional Arrays, Character Arrays, Functions from ctype.h, 

string.h.Unit – III 

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, Dynamic Memory Allocation. 

 

Unit – IV 

User-Defined Data Types: Declaring a Structure (Union) and its members, Initialization Structure 

(Union), Accessing members of a Structure (Union), Structures verses Unions, Enumeration Types. 

Files: Introduction, UsingFiles, Working with Text Files and Binary Files, File Management 

Functions. 

 

Text 

Pradip Dey, Manas Ghosh, Computer Fundamentals and Programming in C (2e) 

References 

1. Ivor Horton, Beginning C 
2. Herbert Schildt, the Complete Reference C 

3. Paul Deitel, Harvey Deitel, C How To Program 
4. Byron S. Gottfried, Theory and Problems of Programming with C 

5. Brian W. Kernighan, Dennis M. Ritchie, The C Programming L 
6. language



 

B.SC I Year Examination Semester – I 

Subject: Computer Science 

 

Paper- I–Programming in C 

 

COURSE CODE:CS102

 

Course 

Outcome: 

Credit :1

 

1. Know concepts in problem solving · 

2. To do programming in C language · 

3. To write diversified solutions using C language. 

 

C LAB(SEMESTER –I) 

 

1. Write a program to find the largest two numbers using if and conditional operator. 

2. Write a program to calculate arithmetic operations of two numbers using switch. 

3. Write a program to print the reverse of a given number. 

4. Write a program to print whether the given number is a prime or not. 

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

6. Write a program to find the sum of two matrices. 

7. Write a program to find the product of two matrices. 

8. Write a program to print the reverse of a given string. 

9. Write a program to find the factorial of a positive integer using iteration and recursion. 

10. Write a program to find the GCD of two positive integers using iteration and recursion. 

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

12. Write a program to illustrate the use of Enumeration data type. 

13. Write a program to illustrate the use of structure concept. 

14. Write a program to illustrate the use of union concept. 

15. Write a program to write content into a file and display contents of a file 

16. Write a program to copy content of one file into another file and display the content of 

new file.



 

B.SC I Year Examination Semester – II 

Subject: Computer Science Paper- Programming in C++ 

COURSE CODE:CS201 

 

 

Course Outcome: 

 

1. To understand how C++ improves C with object-oriented features. 

2. To learn how to write inline functions for efficiency and performance. 

3. To learn the syntax and semantics of the C++ programming language. 

4. To learn how to design C++ classes for code reuse. 

5. To learn how to implement copy constructors and class member functions. 

6. To understand the concept of data abstraction and encapsulation. 

7. To learn how to overload functions and operators in C++. 

8. To learn how containment and inheritance promote code reuse in C++. 

9. To learn how inheritance and virtual functions implement dynamic binding 

with polymorphism. 

10. To learn how to design and implement generic classes with C++ templates. 

11. To learn how to use exception handling in C++ programs. 

 

SYLLABUS 

 

Unit – I 

Introduction to C++: Applications, Example Programs, Tokens, Data Types, Operators, 

Expressions, Control Structures, Arrays, Strings, Pointers. 

Functions: Introduction, Prototype, Passing Data by Value, Passing data by reference, Inline 

Functions, Default Arguments, Overloading Functions, Passing Arrays to Functions. 

Object Oriented Programming: Procedural Programming verses Object-Oriented Programming, 

Benefits, OOP Languages, and OOP Applications. 

 

Unit – II 

Classes: Introduction, Defining an Instance of a Class, Private Members, Class Specification, Inline 

Member Functions, Constructors, Passing Arguments to Constructors, Destructors, Overloading 

Constructors, Private Member Functions, Arrays of Objects, Instance and Static Members, Friend 

function, Copy Constructors, Operator Overloading, Aggregation.



 

Unit – III 

Inheritance: Introduction, Access Specifiers, Base Class ,Derived Class, Types of Inheritance 

Constructors and Destructors in Base and Derived Classes, Polymorphism,Virtual Member 

Functions, Abstract Base Classes , Pure Virtual Functions, Multiple Inheritance. 

C++ Streams: Stream Classes, Unformatted I/O Operations, Formatted I/O Operations. 

 

Unit – IV 

Exceptions: Introduction, Throwing an Exception, Handling an Exception, Object-Oriented 

Exception Handling with Classes, Multiple Exceptions, Re-throwing an Exception. 

Templates: Function Templates–Introduction, Function Templates with Multiple Type, 

Overloading with Function Templates, Class Templates – Introduction, Defining Objects of the 

Class Template. 

 

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

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++



 

B.SC I Year Examination Semester – II 

Subject: Computer Science Paper- II–Programming in C++ 

COURSE CODE:CS201 

 

Course Outcome: 

1. Creating simple programs using classes and objects in C++. 

2. Implement Object Oriented Programming Concepts in C++. 

3. Develop applications using stream I/O and file I/O. 

4. Implement simple graphical user interfaces. 

5. Implement Object Oriented Programs using templates and exceptional handling concepts. 
 

 

PRACTICAL QUESTION BANK 

 

1. Write a program to print the sum of digits of a given number 

2. Write a program to check whether the given number is Armstrong or not 

3. Write a program to check whether the given string is Palindrome or not 

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

and object. 

5. Write a program to find area of a rectangle, circle, and square using class and object. 

6. Write a program to implement inline function inside and outside of a class for 

a. Finding the area of a square 

b. Finding the area of a cube 

7. Write a program to implement friend function and friend class 

8. Write a program to implement constructor and destructor with in a class. 

9. Write a program to demonstrate hierarchical inheritance. 

10. Write a program to demonstrate multiple inheritances. 

11. Write a program to demonstrate the constructor overloading. 

12. Write a program to demonstrate static polymorphism. 

13. Write a program to demonstrate dynamic polymorphism. 

14. Write a program to implement polymorphism using pure virtual functions. 

15. Write a program to demonstrate the function templates and class templates. 

16. Write a program to demonstrate exception handling using try, catch, and finally.



 

B.Sc II YEAR 

Semester-III Subject: Computer Science 

Paper-II (A): OOPs with Java 

COURSE CODE:CS301 

 

Course Outcome: 

P.P.W: 7(4Th+3Pr) 

Credits: 3Th+1Pr

 

1. Use object oriented programming concepts to solve real world problems. 

2. Explain the concept of class and objects with access control to represent real world entities. 
3. Demonstrate the behavior of programs involving the basic programming constructs like 

Control structures, constructors, string handling and garbage collection 

4. Use overloading methodology on methods and constructors to develop application programs. 

5. Demonstrate the implementation of inheritance (multilevel, hierarchical and multiple) by using 

extend and implement keywords. 

6. Describe the concept of interface and abstract classes to define generic classes. 

7. Use dynamic and static polymorphism to process objects depending on their class. 
8. Illustrate different techniques on creating and accessing packages (fully qualified name and 

import statements). 

9. Understand the impact of exception handling to avoid abnormal termination of program using 

checked and unchecked exceptions. 



 

SYLLABUS 

 

UNIT-I : Java Fundamentals: Fundamentals of OOPs(OOPs), Object Oriented paradigm, basic 

concepts of OOPs, Benefits of OOPs, Applications of OOPs. 

Java Evolution: Java Features, How java differs from C and C++, Java and Internet, 

Java and World Wide Web, Web Browsers, Hardware and Software Requirements, Java 

Environment. 

Overview of Java Language: Simple Java Program, Java Program Structure, Java 

Tokens, Java Statements, Implementing a Java Program, Java Virtual Machine, Command Line 

Arguments. 

UNIT – II: 

Constants, Variables and Data Types: Constants, Variables, Data Types, Declaration of 

variables, giving values to variables, Scope of Variables, Symbolic Constants, Type Casting. 

OOPs Concepts in Java: Operators and expressions-Arithmetic Operators, Relational 

Operators, Logical Operators, Assignment Operators, Increment and Decrement Operators, 

Conditional Operators, Bitwise, Special Operators, Arithmetic Expressions, Evolution of 

Expressions, Precedence of Arithmetic Operators, Operator precedence and Associativity. 

Decision Making and Branching: Decision Making with IF Statement, Simple IF 

Statement, IF-ELSE Statement, Nested IF-ELSE Statement, ELSE-IF Ladder, The Switch 

statement.UNIT - III: 

Decision Making and Looping: The While Statement, The do statement, the For 

Statement, Jump Statements. 

Class Object and Methods: Defining a Class, Fields Declaration, Methods Declaration, 

Creating Objects, Accessing Class Members, Constructors, Method Overloading, Static Members, 

Nesting of Methods, Inheritance, Overriding Methods, Final Variables and Methods, Final Classes, 

Abstract Methods and Classes, Visibility Control. 

 

UNIT - IV: 

Arrays, Packages and Interfaces in Java: Arrays, Strings and Vectors: creating an Array, 

One Dimensional Arrays, Two dimensional Arrays, Strings, Vectors, Wrapper Classes, and 

Enumerated Types. 

Interfaces: Multiple Inheritance: Defining Interfaces, Extending Interfaces, Implementing 

Interfaces, Accessing Interface Variables. 

Packages: Java API Packages, Using System Packages, Naming Conventions, Creating 

Packages, Accessing a Package using Packages, Adding a Class to a Package, Hiding Classes, 

Static Import. 

Suggested Books: Java Complete reference: 

Java 2.0:Ivan Bayross 

Java Tutorial: Sun microsystems 

Special edition using Java 2:Joseph L.Weber 

Prescribed Books: 

Programming with Java A Primer fourth edition : Balagurusamy 4th 

edition The Complete Reference Java 2.0:



 

B.Sc. II Year Practical Question Bank 

SEMESTER-III 

Subject: Computer Science Paper: II (A) OOPs with Java 

 

Course Outcome: 

 

1. Understand fundamentals of programming such as variables, conditional and 

iterative execution, methods, etc. 

2. Understand fundamentals of object-oriented programming in Java, including 

defining classes, invoking methods, using class libraries, etc. 

3. Be aware of the important topics and principles of software development. 

4. Have the ability to write a computer program to solve specified problems. 

5. Be able to use the Java SDK environment to create, debug and run simple Java programs. 

 

Practical Question Bank 

 

1. Write a java program to determine the sum of the following harmonic series for a 

given value of 'n'. 

1+ ½ + ⅓ + + 1/n. 

2. Write a program to perform the following operations on string through interactive input. 
i. Sort given Strings in alphabetical order. 

ii. Check whether one String is Sub String of another String or not. 

iii. Convert the Strings to uppercase. 
 

3. Write a program to simulate on-line shopping. 
 

4. Write a program to identify a duplicate value in vector. 

 

5. Create two threads such that one of the thread print even no's and other prints odd 

no's up to a given range. 

6. Define an exception called "Marks Out of Bound" Exception, that is thrown if 

the entered marks are greater than 100. 

7. Write a Java program to shuffle the list elements using all the possible permutations. 

8. Create a package called "Arithmetic" that contains methods to deal all 

arithmetic operations. Also, write a program to use the package. 

 

9. Write an Applet program to design a simple calculator. 

 

10. Write a program to read a text and count all the occurrences of a given word. 

Also display their positions.



 

11. Write an applet illustrating sequence of events in an Applet. 

 

12. Illustrate the method of overriding in Java. 

 

13. Write a program to fill elements into a list. Also, copy them in reverse order into 

other list. 

 

14. Write an interactive program to accept name of person and validate it. If the 

name contains any numeric value throw an exception "Invalid Name". 
 

15. Write an applet program to insert the text at the specified position. 
 

16. Prompt for the cost price and selling price of an article and display the profit (or) 

loss percentage. 

17. Create an anonymous array in Java. 

 

18. Create a font animation application that change the colors of text as and 

when prompted. 

 

19. Write an interactive program to wish the user at different hours of the day. 
 

20. Simulate the library information system i.e. maintain the list of books and 

borrower's details.



 

Semester-III Subject: Web Designing 

Paper-II (A)

COURSE CODE:CS302 

 

Course Outcome: 

Th:15 Hrs 

Credits:2

 

1. Be able to use the HTML programming language. 

2. Resolves written HTML codes. 

3. Runs the page he/she has designed using HTML codes. 

4. Be able to use the Design Programs. 

5. Uses Microsoft Expression Web 4 programme. 

6. Designs site and page via Microsoft Expression Web 4 programme. 

7. Uses the program Web Page Maker. 
 

 

 

UNIT-I: 

SYLLABUS

Introduction to internet, applications of internet, Web Browser, various Web Browsers and 

Client- Server Techniques. 

 

UNIT-II 

Introduction to HTML: 

Basics-Introduction to HTML (Hypertext markup language)-Structure of HTML-Formatting tags- 

Physical tags-Logical tags -Header tags. 

 

UNIT-III 

Creating tables: 

Creating Tables-Adding Borders- Cell Padding- Cell Spacing- Spanning- Using Colors-Aligning 

Tables in web Pages- Using Images in tables- Nesting Tables.



 

B. Sc II YEAR Semester-IV   Subject: Computer Science 

Paper – II (B) Java with Data Structures   COURSE CODE:CS401 

 

 

P.P.W: 7(4Th+3Pr) 

Credits: 3Th+1Pr 

 

SYLLABUS 

 

UNIT – I 

Multithreaded programming and Applets: Multithreaded Programming, Creating 

Threads, Extending the Thread Class, Stopping and Blocking a Thread, Life Cycle of a Thread, 

Using Thread Methods, Thread Exceptions, Thread Priority, and Synchronization. 

Managing Errors and Exceptions: Types of Errors, Exceptions Syntax of Exception 

Handling code, multiple Catch statements, Using Finally Statement, Throwing our own Exceptions, 

Using Exceptions for Debugging.UNIT – II 

Applet Programming: Introduction to Applets, How Applets Differ from Applications, 

Building an Applet Code, Applet Life Cycle, Designing a Web Page, Applet Tag, Adding Applet 

to HTML File, Running an Applet. 

 

UNIT – III 

Data Structures: Sorting, Bubbles Sort, Selection Sort, Insertion Sort, Quick Sort 

Stacks and Queues: Stacks, Queues, Circular Queue, Deques, Priority 

Queue Parsing Arithmetic Expressions. 

Linked List: Simple Linked List,Finding and Deleting Specified Links, Double Ended list, 

Abstract Data types, Sorter List, Doubly Linked Lists. 

 

UNIT – IV 

Binary Trees: Tree Terminology, Finding a Node Traversing the tree, Finding Maximum 

and Minimum values, Deleting a Node, Efficiency of Binary Trees, Trees Represented as Arrays. 

Graphs: Introduction to Graphs, Search, and Minimum Spanning Tree, Topological 

Sorting with Directed Graphs, Connectivity in Directed Graphs. 

 

 

  



 

B.Sc. II Year Practical Question Bank Semester-IV 

Subject: Computer Science 

Paper: II (B) Java with Data Structures 

COURSE CODE:CS401 

 

Course Outcome: 

1. Understand fundamentals of programming such as variables, conditional and iterative 

execution, methods, etc. 

2. Understand fundamentals of object-oriented programming in Java, including defining 

classes, invoking methods, using class libraries, etc. 

3. Be aware of the important topics and principles of software development. 

4. Have the ability to write a computer program to solve specified problems. 

5. Be able to use the Java SDK environment to create, debug and run simple Java programs. 

 

PRACTICAL QUESTION BANK 

 

1. Program to create, insert, delete and display operations on single linked list. 

 

2. Program to create, insert, delete and display operations on double linked list. 

 

3. Program to create, insert, delete and display operations on circular single linked list. 

4. Program to split a single link list. 
 

5. Program to reverse a single linked list. 

 

6. Program to implement insertion sort. 

 

7. Program to implement PUSH and POP operations on Stack using array method. 

 

8. Program to implement PUSH and POP operations on Stack using Linked List method. 
 

9. Program to implement insert and delete operations on Queue using array method. 
 

10. Program to implement insert and delete operations on Queue using Linked List method. 
 

11. Program to implement insert and delete operations on Priority Queue. 



 

 

 

  



 

 



 
 



 
 



 



 

Botany 
 

First Year, I -Semester 

Paper-I 

Microbial Diversity and Lower Plants 

DSC - 1A (4 hrs./week) Credits- 4 

Theory Syllabus (60 hours) 

Course Code:BOT101 

Course Outcomes 

After completion of the course the student is able to: 

CO1.Understand the characteristics of bacteria and viruses 

CO2. Identify the characteristics of algae 

CO3. Understand the classification and characteristics of fungi 

CO4. Identify the classification and characteristics of   bryophytes 

CO 5.Understand the morphological diversity of Bryophytes and Pteridophytes 

CO 6. Know the taxonomic position, occurrence, thallus structure, reproduction of Bryophytes. 

Co7. Know the evolution of Bryophytes and Pteridophytes 

 

UNIT – I (15 hours) 

1) Bacteria: Structure, nutrition, reproduction and economic importance. Brief account of 

Archaebacteria, Actinomycetes and Mycoplasma with reference to little leaf of Brinjal and 

Papaya leaf curl 

2) Viruses: Structure, replication and transmission; plant diseases caused by viruses and their 

control with reference to Tobacco Mosaic and Rice Tungro. 

3) An outline of plant diseases of important crop plants caused by bacteria and their control 

with reference toAngular leaf spot of cotton and Bacterial blight of Rice. 

 

UNIT-II (15 hours) 

1) General characters, structure, reproduction and classification of algae (Fritsch) 



 

2) Cyanobacteria: General characters, cell structure their significance as biofertilizers with 

special reference to Oscillatoria, Nostoc and Anabaena. 

3) Structure and reproduction of the following:Chlorophyceae- Volvox, Oedogonium and 

Chara;Phaeophyceae- Ectocarpus; Rhodophyceae- Polysiphonia. 

 

 

UNIT-III (15 hours ) 

1) General characters and classification of fungi (Ainsworth). 

2) Structure and reproduction of the following: (a) Mastigimycotina- Albugo 

(b) Zygomycotina- Mucor (c) Ascomycotina- Saccharomyces and Penicillium. 

(d) Basidiomycotina- Puccinia (e) Deuteromycotina- Cercospora. 

3) Economic importance of lichens 

 

UNIT-IV (15 hours ) 

1) Bryophytes: General characters of Bryophytes, Structure, reproduction, life cycle and 

systematic position of Marchantia, Anthoceros and Polytrichum, Evolution of Sporophyte in 

Bryophytes. 

2) Pteridophytes: General chararcters of Pteridophytes, Structure, reproduction, life cycle 

and systematic position of Rhynia, Lycopodium, Equisetum and Marsilea. 

3) Stelar evolution, heterospory and seed habit in Pteridophytes. 

 

References: 

1) Alexopolous, J. and W. M. Charles. 1988. Introduction to Mycology. Wiley Eastern, New 

Delhi. 

2) Mckane, L. and K. Judy. 1996. Microbiology – Essentials and Applications. McGraw Hill, 

New York. 

3) Pandey, B. P. 2001. College Botany, Vol. I: Algae, Fungi, Lichens, Bacteria, Viruses, Plant 

Pathology, Industrial Microbiology and Bryophyta. S. Chand & Company Ltd, New Delhi. 

 

 

 

 

 

 



 

First Year, I -Semester 

Paper-I 

Microbial Diversity and Lower Plants 

Practical Syllabus (45 hours) 

1. Study of viruses and bacteria using electron micrographs (photographs). 

2. Gram staining of Bacteria. 

3. Study of symptoms of plant diseases caused by viruses, bacteria, Mycoplasma and fungi: 

Viruses: Tobacco mosaic 

Bacteria: Angular leaf spot of cotton and Rice tungro. 

Mycoplasma: Little leaf of Brinjal and Leaf curl of papaya 

Fungi: White rust on Crucifers, Rust on wheat &Tikka disease of Groundnut. 

4. Vegetative and reproductive structures of the following taxa: 

Algae: Oscillatoria, Nostoc, Volvox, Oedogonium,Chara,Ectocarpus and Polysiphonia. 

Fungi: Albugo, Mucor,Saccharomyces, Penicillium, Puccinia and Cercospora 

5. Section cutting of diseased material infected by Fungi and identification of pathogens as per 

theory syllabus. White rust of Crucifers, Rust on wheat &Tikka disease of Groundnut. 

6. Lichens: Different types of thalli and their external morphology 

7. Examination of important microbial, fungal and algal products: Biofertilizers, protein 

capsules, antibiotics, mushrooms, Agar-agar etc. 

8. Field visits to places of algal / microbial / fungal interest (e.g. Mushroom cultivation, water 

bodies). 

9. Study of Morphology (vegetative and reproductive structures) and anatomy of the following 

Bryophytes: Marchantia, Anthoceros and Polytrichum. 

10. Study of Morphology (vegetative and reproductive structures) and anatomy of the 

following Pteridophytes: Lycopodium, Equisetum and Marsilea. 

11. Study of Anatomical features of Lycopodium stem, Equisetum stem and Marsilea petiole& 

rhizome by preparing double stained permanent mounts. 

 

 

 

 

 



 

First Year, II -Semester 

Paper-II 

Gymnosperms, Taxonomy of Angiosperms and Ecology 

DSC-1B Credits-4 

Theory Syllabus (60 hours) 

Course Code: BOT201 

Course Outcome 

After completion of the course the student is able to: 

CO1. Understand the diversity of Gymnosperms   and economic importance. 

CO2. Know the evolutionary trends and affinities of living gymnosperms with respect to 

external and 

internal features 

CO3. Know the conceptual development of   “taxonomy” and   “systematics” 

CO4.  Learn the types of classifications- Natural and phylogenetic. 

CO5. Learn about the characters of biologically important families of angiosperms. 

CO 6. Know the floral variations in angiospermic families, their phylogeny and evolution. 

CO 7. Understand various rules, principles and recommendations of plant nomenclature 

in plant identification. 

CO8.  Understand the concept, types, development and functions of various 

ecosystems and their communication. 

CO9.  Study of  herbarium techniques. 

CO 10. Learn the taxonomic evidences from cytological, embryological, numerical and 

chemicals. 

 

UNIT-I (15 hours ) 

1) Gymnosperms: General characters of Gymnosperms, structure, reproduction and 

classification (Sporne’s). Distribution and economic importance of Gymnosperms. 

2) Morphology of vegetative and reproductive parts, systematic position and life cycle of Pinus 

and Gnetum. 

3) Geological time scale Introduction to Palaeobotany, Types of fossils and fossilization, 

Importance of fossils. 

 



 

UNIT-II (15 hours ) 

1) Introduction: Principles of plant systematics, Types of classification: Artificial, Natural and 

Phylogenetic; Systems of classification: Salient features and comparative account of Bentham 

& Hooker and Engler&Prantl classification systems. An introduction to Angiosperm 

Phylogeny Group (APG). 

2) Current concepts in Angiosperm Taxonomy: Embryology in relation to taxonomy 

Cytotaxonomy, Chemotaxonomy and Numerical Taxonomy. 

3) Nomenclature and Taxonomic resources: An introduction to ICN, Shenzhen code – a brief 

account. Herbarium: Concept, techniques and applications. 

 

UNIT-III (15 hours ) 

1) Systematic study and economic importance of plants belonging to the following families: 

Polypetalae: Annonaceae, Capparidaceae, Rutaceae, Fabaceae (Faboideae/Papilionoideae, 

Caesalpinioideae, Mimosoideae), Cucurbitaceae 

2) Gamopetalae: Apiaceae, Asteraceae, Asclepiadaceae, Lamiaceae, Monochalmydeae: 

Amaranthaceae, Euphorbiaceae 

3) Monocotyledons: Orchidaceae, Poaceae and Zingeberaceae. 

 

UNIT-IV (15 hours ) 

1. Component of Eco system, energy flow, food chain and food webs. 

2. Plants and environment, ecological adaptations of plants, Hydrophytes, Xerophytes and 

Mesophytes 

3. Plant Succession seral stages, modification of environment, climax formation with reference 

to Hydrosere and Xerosere. 

  



 

 II -Semester 

Paper-II 

Gymnosperms, Taxonomy of Angiosperms and Ecology 

Practical Syllabus (45 hours) 

1. Study of Morphology (vegetative and reproductive structures) of the following 

taxa:  Gymnosperms - Pinus and Gnetum. 

2. Study of Anatomical features of Pinus needle and Gnetum stem by preparing double stained 

permanent mounts. 

3. Fossil forms using permanent slides / photographs: Cycadeoidea. 

Systematic study of locally available plants belonging to the families prescribed in theory 

Syllabus (Minimum of one plant representative for each family) 

4. Study of morphological and anatomical characteristics of locally available plant species. 

(Eichhornia, Hydrilla, Pistia, Nymphaea, Asparagus, Opuntia, Euphorbia melii) 

5. Demonstration of herbarium techniques. 

6. Candidate has to submit at least 30 herbarium sheets. 

 

 

 

  



 

II Year: Semester-III 

Paper – III: Plant Anatomy and Embryology 

DSC- 1C  Credits: 4 Course Code: BOT301 

Theory Syllabus (60 hours) 

Course Outcome 

After completion of the course the student is able to: 

CO1. Develop an understanding of concepts and fundamentals of plant anatomy 

CO2. Examine the internal anatomy of plant systems and organs 

CO3. Develop critical understanding on the evolution of concept of organization of shoot 

and root apex. 

CO4. Analyze the composition of different parts of plants and their relationships 

CO5. To  identify and compare structural differences among different taxa of vascular plants. 

CO6.  Learn about double fertilization and their significance 

CO 7. To know the structure and  development of monocot and dicot embryos. 

UNIT–I  (18h) 

• Meristems: Types, histological organization of shoot and root apices and theories. 

• Tissues and Tissue Systems: Simple, complex and special tissues. 

• Leaf: Ontogeny, diversity of internal structure; stomata and epidermal out growths. 

• General account of adaptations in xerophytes and hydrophytes. 

 

UNIT-II                                                                                                                     (16h) 

• Stem and root anatomy: Vascular cambium - Formation and function. 

• Anomalous secondary growth of Stem - Achyranthes, Boerhaavia, 

Bignonia, Dracaena; Root– Beta vulgaris 

• Wood structure: General account. Study of local timbers- Teak 

(Tectona grandis), Rosewood (Dalbergia latifolia), Red sanders 

(Pterocarpu ssantalinus), Nallamaddi (Terminalia tomentosa) and 

Neem (Azadirachta indica). 

UNIT–III                                                                                                                 (10h) 

• History and importance of Embryology. 

• Anther structure, Microsporogenesis and development of male gametophyte. 

• Ovule structure and types; Megasporogenesis; types and development of female 

gametophyte. 

 



 

UNIT-IV                                                                                                                   (16h) 

• Pollen morphology, pollination and fertilization, Pollination Types, Pollen – 

pistil interaction, Double fertilization. 

• Seed – structure appendages and dispersal mechanisms 

• Endosperm – Development and types. Embryo development and types; 

Polyembryony and Apomixis – anoutline. 

• Palynology: Pollen morphology, NPC system, Applications of 

Palynology. 

 

  



 

B.Sc. BOTANY 

II Year: Semester-III 

Paper – III: Plant Anatomy and Embryology 

DSC-1C                                                                                             Credits-1 

Practical syllabus(45 hours) 

 

 

• Demonstration of double staining technique. 

• Tissue organization in root and shoot apices using permanent slides 

• Preparation of double stained Permanent slides 

1. Primary structure: Root - Cicer, 

Canna; Stem-Tridax, Sorghum 

Secondary structure: Root – Tridax 

sp.; Stem-Pongamia 

2. Anomalous secondary structure: Examples as given in theory syllabus. 

• Anatomy of Xerophyte (Nerium leaf); Hydrophyte (Hydrilla stem). 

• Stomatal types using epidermal peels. 

• Structure of anther and microsporogenesis using permanent slides. 

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

• Pollen viability test using Evans Blue –Hibiscus 

• Study of ovule types and developmental stages of embryosac. 

• Structure of endosperm (nuclear and cellular); Developmental stages 

of dicot and monocot embryos using permanent slides. 

•  

 

  



 

II YEAR: Semester-IV 

Paper IV: Cell Biology, Genetics and Plant Physiology 

DSC-1D Credits-4                   Course Code: BOT401 

Theory Syllabus (60 hours) 

 

Course Outcome 

After completion of the course the student is able to: 

CO1. To explain the structure of Cell components and their functions. 

CO2 .To describe cell division in plants. 

CO3. To have knowledge of the nature and function of genes, processes of inheritance . 

CO4. To describe linkage , crossing over and mutations . 

CO5. Understand water relation of plants with respect to various physiological processes. 

CO 6. Explain chemical properties and deficiency symptoms in plants 

CO 7. Explain the significance of Photosynthesis and respiration 

. 

UNIT-I:                                                                                                                       (15h) 

1. Plant cell envelops: Ultra structure of cell wall, Models of membrane 

structure, structure and functions of Semi permeable Plasma 

membrane. 

2. Cell Organelles: Structure and semiautonomous nature of Mitochondria and 

Chloroplast. 

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

Mitochondrial DNA & Plastid DNA and Plasmids. 

4. Chromosomes: Morphology, organization of DNA in a 

chromosome, Euchromatin and Heterochromatin, Karyotype. 

Special types of chromosomes: Lampbrush and Polytene 

chromosomes. 

5. Cell division: Cell and its regulation; mitosis, meiosis and their significance 

 

UNIT–II                                                                                                                              (15h) 

• Mendalism: History, Principles of inheritance, Chromosome theory of inheritance, 

Autosomes and sex chromosomes, Incomplete dominance and Co-dominance. Multiple 

alleles, Lethal alleles, Epistasis, Recessive and Dominant traits, Polygenic inheritance. 

• Linkage and crossing over, Recombination frequency, two factor and three 

factor crosses; Interference and coincidence. Numericals based on gene 

mapping; Sex Linkage. 



 

• Variation in chromosome number and structure: Deletion, Duplication, 

Inversion, Translocation, Position effect, Euploidy and Aneuploidy 

• Gene mutations: Types of mutations; Molecular basis of Mutations; Mutagens-

physical and chemical (Base analogs, deaminating, alkylating and inter 

chelating agents); 

 

Unit-III  (15h) 

• Plant -water Relations: Water potential, osmosis, osmotic and pressure 

potential, absorption and transport of water. 

• Mineral Nutrition: Essential micro & macro nutrients and symptoms of mineral 

deficiency. 

• Transpiration: Stomatal structure and movement. 

• Mechanism of phloem transport. 

• Enzymes: Nomenclature, properties, Classification, Mechanism of enzyme action. 

Factors regulating enzyme activity. 

 

UNIT- IV                                                                                                                   (15h) 

• Photosynthesis: Photosynthetic pigments, Cyclic and Non-cyclic Photo 

phosphorylation. Carbon assimilation pathways: C3, C4 and CAM. 

• Respiration: Aerobic and Anaerobic; Glycolysis, Krebs cycle and oxidative 

phosphorylation. 

• Nitrogen Metabolism: Biological nitrogen fixation. Protein Synthesis, Mechanism of 

Protein Synthesis. 

• Physiological role of Phytohormones: Auxins, gibberellins, cytokinins, 

ABA, ethylene and Brassinosteroids 

 

 

 

 

 

 

  



 

II YEAR: Semester-IV 

Paper IV: Cell Biology, Genetics and Plant Physiology 

DSC-1D Credits-1 Practical Syllabus (45 hours) 

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 ultra structure of cell 

organelles using photographs. 

Chloroplast, Mitochondria, Nucleus, 

4. Study of Special types of Chromosomes (Polytene chromosome and 

Lampbrush chromosomes- Permanent slide) 

5. Mendel’s laws through seed ratios. Laboratory exercises in probability and chi-square 

analysis. 

6. Chromosome mapping using test cross data. 

7. Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1, 

12:3:1,9:3:4) 

8. Determination of osmotic potential of vascular sap by 

Plasmolytic method using leaves of 

Rheodiscolor/Tradescantia. 

9. Determination of rate of transpiration using Cobalt chloride method 

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

11. Determination of amylase activity using potato tubers by titration method 

12. Separation of chloroplast pigments using paper chromatography technique 

13. Estimation of protein by Biurette method 

14. Mineral deficiency symptoms of Micro and Macronutrients 

 

 

 

 

 

 



 

 



  



  



 

 



 

Zoology 
SEMESTER –I 

 

COURSE CODE: ZOO101 

 

Module –I /Core-I 

Animal Diversity - Invertebrates 

Periods: 60            Max. Marks: 60 

 

COURSE OUTCOMES 

After completion of the course the student is able to: 

CO1. Knowledge about the Diversity and Phylogeny of Invertebrate Phyla 

 

CO2. Discuss the Diversity Of Invertebrate and their Economic Significance 

 

CO3. Know about some of the important and common Protozoans and Helminthes of parasitic 

nature causing diseases in human beings. 

 

CO4. Understood the diversity and classification and functional aspects of different systems 

of  Arthropoda, Mollusca and Echinodermata. 

 

CO5. Identify the resemblance and evolutionary significance of larval forms of Echinoderms 

 

UNIT – I          (15 Periods) 

1.1 Protozoa. 

1.1.1 General characters  and classification of Protozoa up to order levels with examples 

1.1.2 Type study – Elphidium 

1.1.3 Locomotion and Reproduction in Protozoa. 

1.1.4 Epidemiology of Protozoan diseases - Amoebiasis; Giardiasis; Leishmaniasis and Malaria. 

 

1.2 Porifera 



 

1.2.1. General characters  and classification of Porifera up to order levels with 

examples 

1.2.2 Type study – Sycon 

1.2.3 Canal system in sponges and Spicules. 

 

UNIT – II          (15 Periods) 

2.1. Cnidaria 

2.1.1 General characters and classification of Cnidaria up to order levels with examples 

2.1.2 Type study - Obelia 

2.1.3 Polymorphism in Siphonophora 

2.1.4 Corals and coral reef formation 

 

2.2 Platyhelminthes 

2.2.1 General characters 

2.2.2 Classification of Platyhelminthes up to classes with examples 

2.2.3 Schistosoma structure and lifecycle 

 

2.3 Nemathelminthes 

2.3.1 General characters 

2.3.2 Classification of Nemathelminthes up to classes with examples 

2.3.3 Dracunculus structure and lifecycle 

2.3.4 Parasitic Adaptations in Helminthes 

 

UNIT – III          (15 Periods) 

3.1 Annelida 

3.1.1. General characters 

3.1.2. Classification of Annelida up to classes with examples 

3.1.3. Type study: Hirudinaria granulose 

3.1.4 Evolutionary significance of Coelome and Coelomoducts and metamerism 

 

3.2 Arthropoda 

3.2.1 General characters 



 

3.2.2 Classification of Arthropoda up to classes with examples 

3.2.3 Type study: Prawn 

3.2.5 Insect metamorphosis 

3.2.6 Peripatus – external features and affinities 

 

UNIT – IV          (15 Periods) 

4.1 Mollusca 

4.1.1 General characters 

4.1.2 Classification of Mollusca up to classes with examples 

4.1.3 Type study:  Pila. 

4.1.4 Pearl formation 

4.1.5 Torsion and detorsion in gastropods 

4.2 Echinodermata 

4.2.1 General characters 

4.2.2 Classification of Echinodermata up to classes with examples 

4.2.3 Water vascular system in star fish 

4.2.4 Echinoderm larvae and their significance 

 

 

 

  



 

 

 

 

PRACTICALS SEMESTER –I 

Module –I /Core-I 

Animal Diversity - Invertebrates 

1. Study of museum slides / specimens / models (classification of animals upto orders) 

i. Protozoa: Amoeba, Paramecium, Paramecium- binary fission & conjugation, Vorticella, 

Entamoeba histolytica, Plasmodium vivax. 

ii. Porifera: Sycon, Spongilla, Euspongia, Sycon- TS & LS, Spicules, Gemmule. 

iii. Coelenterata: Obelia- colony & medusa, Aurrelia, Physalia, Velella, Corallium, 

Gorgonian, Pennatula 

iv.Plathyhelminhes: Planaria, Fasciola hepatica, Fasciola larval forms – miracidium, 

redia, cercaria, Echinococcus granulosus, Taenia solium, Schistosoma haematobium. 

v.Nemathehelminthes: Ascaris ( male & female ), Dracunculus, Ancylostoma, 

Wuchereria. 

vi. Annelida: Nereis, Aphrodite, Chaetopteurs, Hirudinaria, Trochopore larva. 

vii. Arthropoda: Cancer, Palaemon,Scorpion,Scolopendra, Sacculina, Limuls, Peripatus, 

larvae-naupilus, mysis, zoea, Mouth parts of male & female anopheles and culex, mouth 

parts of Housefly and Butterfly. 

viii.Mollusca: Chiton, Pila, Unio,Pteredo, Murex, Sepia, Loligo, Octopus, Nautilus, 

Glochidium larva 

ix.Echinodermata: Asterias, Ophiothrix, Echinus,Clypeaster, Cucumaria, Antedon, 

Bipinnaria larva. 

2.Dissections: 

∙ Prawn: appendages, digestive system, nervous system, mounting of statocyst. 

∙ Insect mouth parts. 

3.laboratory record work shall be submitted at the time of practical examination. 

4.An “ animal album” containing photographs, cut outs, with appropriate write up about 

the above mentioned taxa. Different taxa/ topics may be given to different sets of students 

for this purpose. 

5.Computer aided techniques should be adopted- show virtual dissections. 

 

  



 

 

SEMESTER –II 

 

COURSE CODE: ZOO201 

 

Module –II /Core-II 

Animal Diversity- Vertebrates 

Periods: 60                    Max. 

Marks: 60 

 

COURSE OUTCOMES 

After completion of the course the student is able to: 

CO1. Knowledge about the Diversity and Phylogeny of Vertebrates Phyla 

 

CO2. Understand the Nomenclature and Classification of the Major Vertebrate Phyla 

 

CO3. Describe the Morphology and Anatomy of various Vertebrates through type Study 

 

CO4. Understand the Evolutionary importance of Temporal Fossae in Reptiles 

 

CO5. Knowledge about the significance of various types of Adaptations in different Phyla 

UNIT – I  (15 Periods) 

 

1.1. Hemichordata 

1.1.1 General characters 

1.1.2 Classification of Hemichordata up to classes with examples 

1.1.3 Balanoglossus - Structure and affinities 

1.1.4. General characters and classification of Chordata upto orders with examples. 

 

1.2. Urochordata, Cephalochordata, Cyclostomata 

1.2.1. Salient features of Urochordata 

1.2.2. Retrogressive metamorphosis and its significance in Urochordata 



 

1.2.3. Salient features and affinities of Cephalochordata 

1.2.4. General characters of Cyclostomat. Comparison of the Petromyzon and Myxine 

 

UNIT – II  (15 Periods) 

 

2.1. Pisces 

2.1.1. General characters of Fishes 

2.1.2. Classification of fishes up to order level with examples 

2.1.3. Scoliodon – Respiratory, Circulatory and Nervous system. 

2.1.4. Types of Scales and types of Fins 

 

2.2. Amphibia 

2.2.1. General characters of Amphibians 

2.2.2. Classification of Amphibians up to orders with examples. 

2.2.3. Rana tigrina - Respiratory, Circulatory and Nervous system. 

 

UNIT – III   (15 Periods) 

3.1 Reptilia 

3.1.1. General characters of Reptilia 

3.1.2. Classification of Reptilia up to orders with examples 

3.1.3. Calotes – Respiratory system, Circulatory and Nervous system. 

3.1.4. Temporal fosse in reptiles and its evolutionary importance 

3.1.5. Distinguished characters of Poisonous and Non poisonous snakes. 

 

3.2. Aves 

3.1.1. General characters of Aves 

3.1.2. Classification of Aves up to orders with examples. 

3.1.3. Columba livia -, Digestive system, Circulatory systems, Respiratory system and 

Nervous 

system. 

. 

UNIT – IV   (15 Periods) 



 

4.1. Mammalia 

4.1.1. General characters of Mammalia 

4.1.2. Classification of Mammalia up to orders with examples 

4.1.3. Rabbit –Digestive, Respiratory, Circulatory and Nervous system. 

4.1.4. Dentition in mammals. 

4.2. Adaptations in Vertebrates 

4.2.1. Parental care in amphibian, neoteny and paedogenesis. 

4.2.2. Migration in Birds. 

4.2.3. Flight adaptation in Birds 

4.2.4. Aquatic adaptations in Mammals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

B.Sc. I Year 

ZOOLOGY PRACTICAL SYLLABUS FOR II SEMESTER 

ZOOLOGY - CORE PAPER – II : Animal Diversity- Vertebrates 

Periods: 45  Max. Marks: 50 

 

Study of museum slides / specimens / models (Classification of animals up to orders) 

 

1. Hemichordata: Balanoglossus, Tornaria larva 

2. Protochordata: Amphioxus, Amphioxus T.S. through pharynx 

3. Cyclostomata: Petromyzon, Myxine, Ammocoetus larva 

4. Pisces: Sphyrna Pristis, Torpedo, Channa, Pleuronectes, Hippocampus, Exocoetus, 

Echieneis, Labeo, Catla, Clarius, Auguilla, Protopterus, Scales: Placoid, Cycloid, Ctenoid 

5. Amphibia: Ichthyophis, Amblystoma, Siren, Hyla, Rachophous,Bufo,Rana, Axolotal 

larva 

6. Reptilia : Draco, Chemaeleon, Gecko, Uromastix, Vipera russelli, Naja, Bungarus, 

Enhydrina, Typhlops, Testudo, Trionyx, Crocodilus, Ptyas. 

7. Aves: Archaeopteryx, Passer, Psittacula, Bubo, Alcedo, Columba, Corvus, Pavo; 

Collection and study of different types of feathers: Quill, Contour, Filoplume, Down 

8. Mammalia: Ornithorhynchus, Tachyglossus, Pteropus, Funambulus, Manis, Loris, 

Hedgehog 

 

Histology: T.S. of Liver, Pancreas, Kidney, Stomach, Intestine, Lungs Artery, Vein, Bone T.S., 

Spinal cord. 

 

Osteology : 

1. Rabbit – Axial skeleton system (bones of Skull and Vertebral Column) 

2. Varanus, Pigeon and Rabbit – Appendicular skeleton system (bones of limbs and 

girdles) 

 

Dissections of Labeo/Tilapia: 

1. Digestive system. 

2. Brain, Weberian ossicles 

3. V, VII, IX, X cranial nerves 

 



 

Laboratory Record work shall be submitted at the time of practical examination 

An “Animal album” containing photographs, cut outs, with appropriate write up about the 

above mentioned taxa. Different taxa/ topics may be given to different sets of students for this 

purpose. 

 

Computer aided virtual dissections. 

 

Suggested manuals 

1. S.S.Lal, Practical Zoology – Vertebrata 

2. P.S.Verma, A manual of Practical Zoology – Chordata 

 

 

 

  



 

SEMESTER –III 

Module –III /Core-III 

 

COURSE CODE: ZOO301 

 

ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR 

Periods: 60  Max. Marks: 60 M 

COURSE OUTCOMES 

After completion of the course the student is able to: 

CO1. Understand  the composition of food and mechanism of digestion absorption and 

assimilation. 

 

CO2. Describe the mechanism of circulation and composition  and functions of blood 

 

CO3. Knowledge of Neuromuscular coordination, Osmoregulation in animals and Endocrine 

system and their functions 

 

CO4. Understand the process of  respiration and excretion and the mechanism of transport of 

gases 

 

CO5. Analyze various types of Animal Behaviour and their significance in their Learning, 

Memory, Social Behaviour and Communication 

UNIT – I  (15 Periods) 

1.1 DIGESTION 

1.1.1Enzymes: Definition, Classification, Inhibition and Regulation. 

1.1.2 Digestion of Carbohydrates, Proteins, Lipids and Cellulose. 

1.1.3 Absorption and Assimilation of digested food; 

1.1.4  Role of Gastrointestinal hormones in digestion. 

1.2 EXCRETION 

1.2.1Classification of Animals on the basis of excretory products- Ammonotelic, Uricotelic, 

Ureotelic 

1.2.2 Structure and function of  Nephron. 

1.2.3 Urine formation, Counter current mechanism. 



 

1.3 OSMOREGULATION 

1.3.1 Water and ionic regulation by freshwater, 

1.3.2 Brackish water and marine water animals 

UNIT-II                                                                                                                                      (15 

Periods) 

2.1 HOMEOSTASIS 

2.1.1 Concept of Homeostasis 

2.1.2  Mechanism of Homeostasis 

2.2 RESPIRATION 

2.2.1 Definition of Respiration , Respiratory mechanisms , External, Internal and cellular 

Respiration 

2.2.2 Respiratory Pigments; transport of oxygen, Oxygen dissociation curves. Bohr’s effect. 

transport of CO2, Chloride shift; 

2.2.3Regulation of respiration – nervous and chemical mechanism 

2.3CIRCULATION 

2.3.1 Types of circulation - Open and Closed circulation 

2.3.2 Structure of Mammalian Heart, Types of hearts – neurogenic and myogenic; 

2.3.3Heart function –Conduction and  regulation of heart beat,Regulation of Heart rate 

2.3.4 Tachycardia and Bradycardia: Blood Clotting mechanism 

UNIT – III                                                                                                                        (15 

periods) 

3.1. MUSCLE CONTRACTION 

3.1.1 Types of Muscles 

3.1.2 Ultra structure of skeletal muscle fibre 

3.1.3 Sliding Filament theory, muscle contraction mechanism. Biochemical changes during 

muscle contraction. 

3.1.4  Twitch tetanus summation,Treppe fatigue. 

3.2. NERVE IMPULSE 

3.2.1 Structure of Neuron 

3.2.2 Resting potential ,action potential and conduction of  nerve impulse 

3.2.3 Transmission of nerve impulse 

3.2.4  Synapse, Synaptic transmission neurotransmitters EPSP,IPSP 

 



 

3.3ENDOCRINE SYSTEM 

3.3.1 Endocrine glands - Structure, secretions and functions of Pituitary, Thyroid, Parathyroid, 

Adrenal gland and Pancreas 

3.3.2 Hormone action and concept of Secondary messengers 

3.3.3 Male and Female Hormones, Hormonal control of Menstrual cycle in human beings. 

 

UNIT – IV                                                                                                                   (15 periods) 

 

 

 

 

ZOOLOGY PRACTICAL SYLLABUS FOR III SEMESTER 

ZOOLOGY - CORE PAPER – III 

 

ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR 

Periods: 30  Max. Marks: 50 

 

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

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

products) 

3. Effect of pH and Temperature on salivary amylase activity. 

4. Study of permanent histological sections of Mammalian Endocrine glands - pituitary, 

thyroid, pancreas, adrenal gland. 

5. Estimation of Haemoglobin by Sahlis method. 

6. Estimation of total protein by Lowry’s method. 

∙Laboratory Record work shall be submitted at the time of practical 

examination 

∙Computer aided techniques should be adopted as per UGC guide 

lines. 

 

 

 

 

 

 



 

 

SEMESTER –IV 

 

COURSE CODE: ZOO401 

 

Module –IV /Core-IV 

Cell Biology, Genetics & Developmental Biology 

Periods: 60  Max. Marks: 60 M 

COURSE OUTCOMES 

After completion of the course the student is able to: 

CO1. Describe the composition of prokaryotic and eukaryotic cells. 

 

CO2. Understand the structure of cells and cell organelles in relation to their functional aspects. 

CO3. Understand the Structure and functions of Nucleic acids and their role in Protein 

Synthesis 

 

CO4. Apply the various concepts of Genetics  in Problem Solving  . 

 

CO5. Understand the Process of Gametogenesis and its significance in the development of an 

Organism 

 

UNIT – I  (15 Periods) 

1. Cell Biology 

1.1. Cell theory, Differences of Prokaryotic and Eukaryotic cells 

1.2. Structure and functions of plasma membrane: Structure,composition of Plasma 

membrane,  fluid mosaic model. 

1.3.Structure and functions of cell organelles –Endoplasmic reticulum, Golgi 

body,  Ribosomes,  Lysosomes ,Mitochondria and Nucleus 

1.4. Chromosomes – Structure, types, giant chromosomes 

1.5. Cell Division - Mitosis, Meiosis. 

1.6. Cell cycle and its regulation. 

 

UNIT – II  (15 Periods) 



 

2. Molecular Biology 

2.1 DNA (Deoxyribo Nucleic Acid) - Structure 

2.2 RNA (Ribo Nucleic Acid) - Structure, types 

2.3 DNA Replication (Prokaryotes) 

2.4 Protein Synthesis – Transcription and Translation (prokaroytes) 

2.5 Genetic Code; operon concept: Lac operon 

2.6 Molecular Biology Techniques- Polymerase Chain Reaction and Electrophoresis. 

 

UNIT – III  (15 Periods) 

3. Genetics 

3.1 Mendals laws of Inheritance and Incomplete dominance,Co-dominance. 

3.2 Human Karyotyping and amniocentesis. 

3.3. Sex determination and sex-linked inheritance 

3.4. Chromosomal Mutations- Deletion, Duplication, Inversion, Translocation. 

3.5. Inborn errors of metabolism: Alkaptonuria, Phenylketonuria, Glycogen Storage disease. 

3.6. Chromosomal disorders-Down syndrome, Patau’s syndrome, Klinefelter’s syndrome and 

Turners syndrome. 

 

UNIT – IV 

(15 Periods)          (15 

Periods) 

4. Developmental Biology and Embryology 

4.1 Gametogenesis (Spermatogenesis and Oogenesis), Fertilization, Types of eggs, Types of 

cleavages 

4.2 Development of Frog up to formation of primary germ layers 

4.3 Formation of Foetal membrane in chick embryo and their functions 

4.4 Types and functions of Placenta in mammals 

4.5 Regeneration in Turbellaria and Lizards 

 

 

 

 

 



 

ZOOLOGY PRACTICAL SYLLABUS FOR III SEMESTER 

ZOOLOGY Core Paper – IV 

Cell Biology, Genetics and Developmental Biology 

 

Periods: 30  Max. Marks: 50 

 

I. Cytology 

1. Preparation and Identification of slides of Mitotic divisions with onion root tips 

2. Preparation and Identification of different stages of Meiosis in Grasshopper Testes 

3. Identification and study of the following slides 

i). Different stages of Mitosis and Meiosis 

ii) Lamp brush and Polytene chromosomes 

 

II. Genetics 

1. Problems on Genetics - Mendelian inheritance, Linkage and crossing over, Sex linked 

inheritance 

 

III. Embryology 

1.. Study of T.S. of Testis and Ovary of a mammal 

2. Study of different stages of cleavages (2, 4, 8, 16 cell stages); Morula, Blastula 

3. Study of chick embryos of 18 hours, 24 hours, 33 hours and 48 hours of incubation 

 

Laboratory Record work shall be submitted at the time of practical examination 

 

An “Album” containing photographs, cut outs, with appropriate write-up about Genetics and 

Evolution. 

 

Computer aided techniques should be adopted as per UGC guide lines. 

  



 

 



 

 



 

 



 
 



 

 



 

 



 

Chemistry 

SEMESTER WISE SYLLABUS 

COURSE CODE:  CHE101 

SEMESTER I                                     Paper – I 

Chemistry - I 

Unit-I (Inorganic Chemistry) 15 h (1 hr/week) 

S1- I-1. Chemical Bonding 8 h 

Ionic solids- lattice and solvation energy, solubility of ionic solids, Fajan’s rule, polarity 

and polarizability of ions. VSPER Theory - Common hybridization- sp, sp2, sp3, sp3d, sp3d2 

and sp3d3, shapes of molecules. Molecular orbital theory: Shapes and sign convention of 

atomic orbitals. Modes of bonds. Criteria for orbital overlap. LCAO concept. Pi and Sigma 

overlapping. Concept of Types of molecular orbitals- bonding, anti-bonding and non-

bonding. MOED of Homo nuclear diatomics - H2, N2, 𝑂2−, 𝑂22−, F2 (unhybridized 

diagrams only) and hetero nuclear diatomics CO, 𝐶𝑁−, NO, 𝑁𝑂+ and HF. Bond order, 

stability and magnetic properties. 

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

Group–13: Structure of Diborane and higher Boranes (B4H10 and B5H9), Boron nitrogen 

compounds (B3N3H6 and BN) Lewis acid nature of BX3. 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 - II (Organic Chemistry)  15h (1 hr/week) 

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

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 acids (c) Stability of carbonium ions. Resonance - Mesomeric effect, 

application to (a) acidity of phenol. (b) acidity of carboxylic acids and basicity of anilines. 

Stability of carbo cations, carbanions and free radicals. Hyper conjugation and its 

application to stability of carbonium ions, free radicals and alkenes. 

S1-O-2: Acyclic Hydrocarbons 6 h 

Alkanes– Methods of preparation:  From Grignard 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, Zaitsev’s rule. 

Properties: Anti-addition of halogen and its mechanism. Addition of HX, Markonikov’s rule, 



 

addition of H2O, HOX, H2SO4 with mechanism and addition of HBr in the presence of 

peroxide (Anti – Markonikov’s addition). Oxidation (cis – 

additions) – hydroxylation by KMnO4, OsO4, Anti addition- per acids (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 dehydro halogenation of vicinal dihalides, dehalogenation of 

tetrahalides. Physical Properties: Chemical reactivity – electrophilic addition of X2, HX, 

H2O (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. (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 3 h 

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 

5 h 

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 CO2. 

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

constants and van 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 4 h 

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 3 h 



 

Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems, 

Azeotropes: HCl-H2O and C2H5OH - H2O systems. Fractional distillation, Partially 

miscible liquids: Phenol – Water, Trimethyl amine – Water and Nicotine – Water systems. 

 

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

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

Anion analysis: Theory of sodium carbonate extract,classification and reactions of anions- 

𝐶𝑂3
2−, 

𝐶𝑙−, 𝐵𝑟−,  42−,  𝑃𝑂43−,  𝐵𝑂3 
3−,  𝐶𝐻3𝐶𝑂𝑂−,  𝑁𝑂3−.  Interfering ions. Cation Analysis: 

Principles involved - Solubility product, common ion effect, general discussion for the 

separation and identification of group I individual cations (𝐻𝑔2+, 𝐴𝑔+, 𝑃𝑏2+) 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 (𝐻𝑔2+,  𝑃𝑏2+, 𝐵𝑖3+,  𝐶𝑑2+, 𝑆𝑏3+), 

III  (𝐴𝑙3+,  𝐹𝑒3+), IV (𝑀𝑛2+, 𝑍𝑛2+) individual cations with flow chart and chemical equations. 

General discussion for the separation and identification of group V individual cations (𝐵𝑎2+, 

𝑆𝑟2+, 𝐶𝑎2+) with flow chart and chemical equations. Theory of flame test. Identification of 

Group VI cations (𝑀𝑔2+, 𝑁𝐻4
+). 

 

S1-G-2. Isomerism 5 h 

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 (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, KCl and CsCl 

(Bragg’s method and Powder method). 
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Unit-I (InorganicChemistry) 

1. To predict the atomic structure, chemical bonding, and molecular geometry based on 

accepted models. 

2. Characterize bonding between atoms, molecules, interaction and energetics (ii) 

hybridization and shapes of atomic, molecular orbitals, bond parameters, bond- 

distances and energies. 



 

3. Valence bond theory incorporating concepts of hybridization predicting geometry of 

molecules. 

4. Importance of hydrogen bonding, metallic bonding. 

5. Predicting structure of molecules 

6. Structure, bonding of p block materials and their oxides/compounds. 

7. Understanding chemistry of compounds of p block elements and their structures. 

UNIT II Organic Chemistry 

1. Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms. 

2. Aromatic compounds and aromaticity, mechanism of aromatic reactions. 

3. Understanding hybridization and geometry of atoms, 3-D structure of organic 

molecules. 

4. Reactivity, stability of organic molecules, structure, stereochemistry. 

5. Electrophile, nucleophiles, free radicals, electronegativity, resonance, and 

intermediates along the reaction pathways. 

6. Mechanism of organic reactions (effect of nucleophile/leaving group, solvent), 

substitution vs. elimination. 

Unit-III     Physical Chemistry 

Atomic theory and its evolution. 

Learning scientific theory of atoms, concept of wave function. 

1. Familiarization with various states of matter. 

2. Physical properties of each state of matter and laws related to describe the states. 

3. Understanding Kinetic model of gas and its properties. 

4. Behavior of real gases, its deviation from ideal behavior, equation of state, isotherm, 

and law of corresponding states. 

5. Liquid state and its physical properties related to temperature and pressure variation. 

6. Properties of liquid as solvent for various household and commercial use. 

Unit-IV     General Chemistry. 

Stereochemistry of organic molecules – conformation and configuration, asymmetric 

molecules and nomenclature. 

3-D structure of organic molecules, identifying chiral centers. 

Solids, lattice parameters – its calculation, application of symmetry, solid characteristics of 

simple salts. 

SEMESTER-I 

OBJECTIVES 

The objective of B.Sc. Chemistry  I is intended to provide: 

● To predict the atomic structure, chemical bonding, and molecular geometry based 

on accepted models. 

● To Characterize bonding between atoms, molecules, interaction and energetics and 

to know hybridization and shapes of atomic, molecular orbitals, bond parameters, 

bond- distances and energies. 



 

● To Predict structure of molecules. 

● To understand the Basic of organic molecules, structure, bonding, reactivity and 

reaction mechanisms. 

● To understand about the Electrophile, nucleophiles, free radicals, electronegativity, 

resonance, and intermediates along the reaction pathways. 

● To know about atomic theory and its evolution. 

● To Familiarization with various states of matter and Physical properties of each 

state of matter and laws related to describe the states. 

● To know lattice parameters ofSolids, and its calculation, application of symmetry, 

solid characteristics of simple salts. 

 

OUTCOMES 

After the successful completion of the course, students should be able to: 

● Differentiate the type of bonds present in the given molecule. 

● Identify hybridization, structure of molecule and their bond angles. 

● Interpret the Factors responsible for any Organic chemical reaction to take place. 

● Identify the composition of matter which is made up of atoms and molecules. 

● Describe the characteristics of states of matter and how states of matter areaffected by 

the parameters (Pressure, Volume and Temperature) 

 

 

 

 

 

 

 

 

 

Laboratory Course 

I Practical (Inorganic Chemistry) 

Paper I - Qualitative Analysis - Semi micro analysis of mixtures  45h (3 h / 

week) 

Analysis of two anions (one simple, one interfering) and two cations in the given mixture. 

Anions: 𝐶𝑂32−, 𝑆𝑂32−, 𝑆2−, 𝐶𝑙−, 𝐵𝑟−, 𝐼−, 𝐶𝐻3𝐶𝑂𝑂−, 𝑁𝑂3−, 𝑃𝑂43−, 𝐵𝑂33−, 𝑆𝑂42−. . 

Cations: 𝐻𝑔2+, 𝐴𝑔+, 𝑃𝑏2+ 

𝐻𝑔2+, 𝑃𝑏2+, 𝐵𝑖3+, 𝐶𝑑2+, 𝐶𝑢2+, 𝐴𝑠3+/5+, 𝑆𝑏3+/5+, 𝑆𝑛2+/4+ 

𝐴𝑙3+, 𝐶𝑟3+, 𝐹𝑒3+ 

𝑍𝑛2+, 𝑁𝑖2+, 𝐶𝑜2+, 𝑀𝑛2+ 

𝐵𝑎2+, 𝑆𝑟2+, 𝐶𝑎2+ 



 

𝑀𝑔2+, 𝑁𝐻+ 

II. Inorganic quantitative Analysis-Inorganic Preparations 

 

1. Tetraamine Copper (II) Sulphate 

2. Potash alum KAl (SO4)2. 12H2O, 

 

The objective of B.Sc. Chemistry Practical – I is intended to provide: 

● Qualitative semimicro analysis of mixtures containing 2 anions and 2 cations. 

● Emphasis should be given on understanding of the chemistry of different reactions. 

● To get acquainted with basic preparation methods of inorganic metal complexes. 

OUTCOMES. 

After the successful completion of the course, students should be able to: 

● To get adapted with techniques involved in Qualitative semimicro analysis. 

● To get acknowledged with various chemical reactions of basic and acidic radicals. 

● To get acknowledged withtechniques involved inpreparation methods of inorganic 

metal complexes. 

 

 

 

  



 

 

Government Degree College for Women, Begumpet, Hyderabad 

B.Sc I Yr CHEMISTRY SEMESTER WISE SYLLABUS 

SEMESTER II 

COURSE CODE:  CHE201 

Paper – II Chemistry – II 

Unit-I ( Inorganic Chemistry) 15 h (1 hr/week) 

S2-I-1 P-block Elements -II 7 h 

Oxides: Types of oxides (a) Normal- acidic, basic amphoteric and neutral (b) Mixed 

b. sub oxide d) peroxide e) superoxide. Structure of oxides of C, N, P, S and Cl - 

reactivity, thermal stability, hydrolysis. 

Oxy acids: Structure and acidic nature of oxyacids of B, C, N, P, S, Cl and I. Redox 

properties  of oxyacids of Nitrogen: HNO2 (reaction with FeSO4, KMnO4, K2Cr2O7), 

HNO3 (reaction with H2S, Cu), HNO4 (reaction with KBr, Aniline), H2N2O2 (reaction 

with KMnO4). Redox properties of oxyacids of Phosphorus: H3PO2 (reaction with 

HgCl2), H3PO3 (reaction with AgNO3, CuSO4) . Redox properties of oxyacids of 

Sulphur: H2SO3  (reaction with KMnO4, K2Cr2O7), H2SO4 (reaction with Zn, Fe, Cu), 

H2S2O3 (reaction with Cu, Au), H2SO5 (reaction with KI, FeSO4), H2S2O8 (reaction 

with FeSO4, KI). Redox properties of oxy acids of Chlorine. 

Interhalogens- Classification- general preparation- structures of AB, AB3, AB5 and 

AB7 type and reactivity. 

 

Pseudohalogens: Comparison with halogens. 

 

S2-I-2:  Chemistry of Zero group elements 2 h 

Isolation of noble gases, Structure, bonding and reactivity of Xenon compounds – 

Oxides, Halides and Oxy-halides. Clatherate compounds and Anomalous behaviour of 

He (II) 

 

S2-I-3: Chemistry of d-block elements 6 h 

Characteristics 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 triads. 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 - II (Organic Chemistry) 15h(1 hr/week) 

 

S2-O-1: Halogen compounds 4 h 

Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl, allyl, vinyl, benzyl. 

Chemical reactivity - reduction, formation of RMgX, Nucleophilic substitution 

reactions – classification into SN1 and SN2. Mechanism and energy profile diagrams 

of SN1 and SN2 reactions. Stereochemistry of SN2 (Walden Inversion) 2-

bromobutane, SN1 (Racemisation) 1- bromo-1-phenylpropane Structure and 

reactivity – Ease of hydrolysis - comparison of alkyl, vinyl, allyl, aryl, and benzyl 

halides. 

 

S2-O-2: Hydroxy compounds and ethers 6 h 

 

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/ZnCl2 (Lucas reagent), 

esterification, oxidation with PCC, alk. KMnO4, acidic dichromates, conc. HNO3 and 

Oppenauer oxidation (Mechanism). 

Phenols: Preparation: (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. H2SO4. Physical properties – Absence of Hydrogen bonding, 

insoluble in water, low boiling point. Chemical properties – inert nature, action of conc. 

H2SO4 and HI. 

 

S2-O-3 Carbonyl compounds 5 h 

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) NaHSO3 



 

(b) HCN (c) RMgX (d) NH3 (e) RNH2 (f) NH2OH (g) PhNHNH2 (h) 2,4-DNP (Schiff 

bases). Addition of H2O to form hydrate , chloral hydrate (stable), addition of alcohols 

- hemi acetal and acetal formation. Cannizaro reaction. Oxidation reactions – KMnO4 

oxidation and auto  oxidation, reduction – catalytic hydrogenation, mechanism of 

Clemmenson’s reduction, Wolf- kishner reduction, Meerwein Pondoff Verly reduction. 

Reduction with LAH, NaBH4. 

 

Unit - III (Physical Chemistry) 15h(1 hr/week) 

S2-P-1: Electrochemistry 15 h 

 

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 

salt and redox electrodes. Electrode reactions,  Nernst  equation,  cell  EMF  and  Single 

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 h 

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 Ni2+ 

S2-G-2: Stereoisomerism 5 h 

 

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 Sn 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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OBJECTIVES OF SEMESTER-II 

The objective of B.Sc. Chemistry II is intended to provide: 

● Structure, bonding of p block materials and their oxides/compounds. 

● Understanding chemistry of compounds of p block elements and their structures. 

● Transition metals, its stability, color, oxidation states and complexes. 

● Familiarization about classes of organic compounds and their methods of 

preparation and Basic uses of reaction mechanisms. 

● Name reactions, uses of various reagents and the mechanism of their action. 

● Basic principle of laws of electrochemistry and understanding about chemical cells, 

electrodes and their functions. 

● Stereochemistry of organic molecules – conformation and configuration, 

asymmetric molecules and nomenclature. 

● Partial molar quantities and its attributes. 

● Dilute solution and its properties. 

 

OUTCOMES 

After the successful completion of the course, students should be able to: 

● To get acquainted with application of VSEPR theory in explaining structure and 

bonding. 

● To interpret nature of compounds of p block elements. 

● To understand about the inert nature of Zero group elements, factors responsible for 

their reactivity and explaining structure and bonding. 

● To get acquainted with characteristics of d block elements. 

● To understand about the preparations, physical & chemical properties of classes of 

organic compounds. 

● To know the basic principles of electrochemistry and its applications in daily life. 

● To understand the nature of dilute solutions and its properties. 

 

 

 

 

 

 

 

 

 

  



 

Laboratory Course              45hrs (3 h / week) 

Paper II- Quantitative Analysis 

 

Analysis Acid - Base titrations 

1. Estimation of Carbonate in Washing Soda. 

2. Estimation of Bicarbonate in Baking Soda. 

3. Estimation of Carbonate and Bicarbonate in the Mixture. 

4. Estimation of Alkali content in Antacid using HCl. 

5. Estimation of 𝑁𝐻+ by back titration 
 

Redox Titrations 

1. Determination of Fe(II) using K2Cr2O7 

2. Determination of Fe(II) using KMnO4 with sodium oxalate as primary standard. 

 

Complexometric Titrations 

1. Estimation of Mg2+ 

 

Inorganic preparatios 

 

1. Bis (dimethylglyoximato) Nickel(II) 

2. Hexammine cobalt(III) Chloride 

 

Objectives of practicals 

● The objective of B.Sc. Chemistry Practical - II is intended to provide: 

● To get acknowledged with techniques involved in quantitative analysis of products. 

● To get acknowledged with techniques involved in Redox titrations and 

Complexometric titrations. 

● To get acknowledged with techniques involved in preparation methods of inorganic 

metal complexes. 

OUTCOMES 

● After the successful completion of the course, students should be able to: 

● To get adapted with techniques involved in Quantitative analysis of products. 

● To get acknowledged with techniques involved in preparation methods of inorganic 

metal complexes. 

 

 

  



 

B.Sc. II Year CHEMISTRY SEMESTER WISE 

SYLLABUS SEMESTER III 

Paper-III 

Chemistry - III 

Unit-I (Inorganic Chemistry)  15 h (1 hr/week) 

S3-I-1: Chemistry of f-block elements: 5 h 

Chemistry of Lanthanides: Position in periodic table, Electronic structure, oxidation state, 

ionic and atomic radii- lanthanide contraction- cause and consequences, anomalous 

behavior of post lanthanides-complexation- type of donor ligands preferred. Magnetic 

properties- para magnetism. Colour and spectra, f-f transitions –occurrence and separation– 

ion exchange method, solvent extraction. 

Chemistry of actinides- general features – electronic configuration, oxidation state, actinide 

contraction, colour and complex formation. Comparison with lanthanides. 

Additional Inputs: Comparision between f – Block and d-Block elements 

S3-I-2: Coordination Compounds-I 6 h 

Simple inorganic molecules and coordination complexes. Nomenclature – IUPAC 

rules,Coordination number, coordination geometries of metal ions, types of ligands. 2. Brief 

review of Werner’s theory,Sidgwick’s electronic interpretation and EAN rule and their 

limitations. (Valence bond theory (VBT) – postulates and application to (a) tetrahedral 

complexes [Ni(NH3)4]
2+  [NiCl4]

2- and [Ni(CO)4] (b) Square planar complexes [Ni(CN)4]
2-, 

[Cu(NH3)4]
2+, [PtCl4]

2- (c) Octahedral complexes [Fe(CN)6]
4-, [Fe(CN)6]

3- [FeF6]
4-, 

[Co(NH3)6]
3+, [CoF6]

3-. Limitations   of   VBT.  3. Isomerism in coordination compounds, 

stereo isomerism – (a)Geometrical isomerism in (i) square planar meta l complexes of the 

type[MA2B2] [MA2BC] [M(AB)2] [MABCD] (ii) Octahedral metal complexes of the type 

[MA4B2], [M(AA)2B2] [MA3B3] using suitable examples, (b) Optical isomerism in (i). 

Tetrahedral complexes [MABCD] (ii). Octahedral complexes [M(AA)2B2], [M(AA)3] using 

suitable examples. Structural isomerism: ionization, linkage, coordination ligand isomerism 

using suitable examples. 

Additional Inputs: Hydration isomerism 

S3-I-3: Metal carbonyls and Organometallic Chemistry         4 h 

Metal  carbonyls:  Preparation  and properties of Ni(CO)4. Structural features of 

Ni(CO)4, Fe(CO)5, Fe2(CO)9, Fe3(CO)12 and Cr(CO)6 -18 valence electron rule. 

Definition, nomenclature and classification of organometallic compounds. Methods of 

preparation, properties and applications of alkyl and aryl compounds of Li, Mg & Al. 

Additional Inputs: Structure of Fe(CO)5 

 

 

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

S3-O-1: Carboxylic acids and derivatives 5 h 



 

Preparation: a) Hydrolysis of Nitriles, amides and esters. b) Carbonation of Grignard 

reagents. Special methods of preparation of Aromatic Acids - Oxidation of Arenes. Physical 

properties- hydrogen bonding, dimeric association,. Chemical properties – Reactions 

involving H, OH and COOH groups -salt formation, anhydride formation, Acid halide 

formation, Esterification (mechanism) & Amide formation. Reduction of acid to the 

corresponding primary alcohol - via ester or acid chloride. Degradation of carboxylic acids 

by Huns Diecker reaction, Schmidt reaction (Decarboxylation). Arndt – Eistert synthesis, 

Halogenation by Hell – Volhard - Zelensky reaction. Carboxylic acid Derivatives – 

Hydrolysis nand Amonolysis of acid halides, Acid anhydrides and esters (mechanism of 

ester hydrolysis by base and acid). Hydrolysis and dehydration of amides. 

Additional Inputs: Comparision of acidic strength of carboxylic acid and alcohol 

S3-O-2: Nitrohydrocarbons 3 h 

Preparation of Nitroalkanes. Reactivity - halogenation, reaction with HNO2 (Nitrous acid), 

Nef reaction, reduction. Aromatic Nitrohydrocarbons: Preparation of Nitrobenzene by 

Nitration. Physical properties, chemical reactivity –Reduction of Nitrobenzenes in different 

media. 

Additional Inputs: Acidic nature of α-Hydrogen of Nitrohydrocarbons 

S3-O-3: Amines, Cyanides and Isocyanides 7 h 

Amines: classification into 1°, 2°, 3° Amines and Quarternary ammonium compounds. 

Preparative methods – Ammonolysis of alkyl halides, Gabriel synthesis, Hoffman’s 

bromamide reaction (mechanism). Reduction of Amides and Schmidt reaction. Physical 

properties. Use of amine salts as phase transfer catalysts. Chemical Properties: a) Alkylation 

b) Acylation c) Carbylamine reaction d) Hinsberg separation. Reaction with Nitrous acid of 

1°, 2°, 3° (Aliphatic and aromatic amines). Electophilic substitutions of Aromatic amines – 

Bromination and Nitration, oxidation of aryl and 3° Amines, diazotisation. Diazonium salts: 

Preparation with mechanism. Synthetic importance – a) Replacement of diazonium group 

by – OH, X (Cl)-Sandmeyer and Gatterman reaction, by fluorine (Schiemann’s reaction), 

by iodine, CN, NO2, H and aryl groups. Coupling Reaction of diazonium salts. i) with 

phenols ii) with anilines. Reduction to phenyl hydrazines. 

Cyanides and isocyanides: Structure. Preparation of cyanides from a) Alkyl halides b) 

from amides c) from aldoximes. Preparation of isocyanides from Alkyl halides and 

Amines.  Properties of cyanides and isocyanides, a) hydrolysis b) addition of Grignard 

reagent iii) reduction iv) oxidation. 

Additional Inputs: Basic strength of aliphatic amines and aromatic amines 

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

S3-P-1: Thermodynamics –I 10 h 

 

A brief review of - Energy, work and heat units, mechanical equivalent of heat, definition 

of system, surroundings. First law of thermodynamics statement- various forms 

mathematical expression. Thermodynamic quantities- extensive properties and intensive 

properties, state function and path functions. Energy as a state function and exact 

differential. Work of expansion and heat absorbed as path function. 



 

Expression for work of expansion, sign convention problems on first law. Heat changes at 

constant pressure and heat changes at constant volume. Enthalpy. Heat capacities at 

constant pressure and constant volume. Derivation of Cp-Cv = R. Isothermal adiabatic 

processes. Reversible and irreversible processes. Reversible change and maximum work. 

Derivation of expression for maximum work for isothermal reversible process. 

Problems.  Internal energy of  an ideal gas. Joules experiment. Joule-Thompson coefficient. 

Adiabatic changes in ideal gas, derivation of equation, PVγ= constant. P-V curves 

for  isothermal  and  adiabatic  processes.  Heat of a reaction at constant volume and at 

constant pressure, relation between ΔH and ΔV. Variation of heat of reaction with 

temperature. Kirchhoff's equation and problems. Limitations of first law and need for 

second law. Statement of second law of thermodynamics. Cyclic process. 

Heat  engine,  Carnot’s  theorem,   Carnot’s  cycle. Derivation of efficiency of heat engine. 

Problems. Thermodynamic scale of temperature. 

S3-P-2: Thermodynamics-II  5 h 

Entropy: Definition from Carnot’s cycle. Entropy as a state function. Entropy as a measure 

of disorder. Sign of entropy change for spontaneous and non- spontaneous 

processes  &equilibrium processes. Entropy changes in i) Reversible isothermal process, 

ii) Reversible adiabatic process, iii) Phase change, iv) Reversible change of state of an ideal 

gas. Problems. Entropy of mixing of ideal gases. Free energy Gibb’s function (G) and 

Helmholtz’sfunction (A) as thermodynamic quantities. Concept of maximum work and 

network ΔG as Criteria for spontaneity. Derivation of equation ΔG =ΔH –TΔS. 

Significance of the equation. Gibbs equations and Maxwell relations. Variation of G with 

P, V and T. 

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

S3-G-1 Evaluation of analytical data 4 h 

Significant figures, accuracy and precision. Errors-classification of errors- determinate and 

indeterminate errors, absolute and relative errors. Problems based on mean, median, range, 

standard deviation. 

Additional Inputs: Gross errors 

S3-G-2: Carbanions-I 5 h 

Introduction, acidic nature of α-hydrogens and tautomerism in carbonyl compounds, nitro 

hydrocarbons, ethyl acetoacetate, diethyl malonate. Terminal alkynes. Stabilty of 

carbanions Reactions : Aldol reaction, Perkin reaction, Benzoin condensation, haloform 

reaction, conversion of smaller alkynes to higher alkynes. 

Additional Inputs: Acidic nature of  α-Hydrogen of different organic compounds 

S3-G-3: Phase Rule 6 h 

Statement and meaning of the terms – Phase, Component and Degrees of freedom, Gibb’s 

Phase rule, phase equilibria of one component system – water system. Phase equilibria of 

two- component system – Solid-Liquid equilibria, simple eutectic –Pb-Ag system, 

desilverisation of lead. Solid solutions – compound with congruent melting point – Mg-Zn 

system and incongruent melting point – NaCl-H2O system. 

Additional Inputs: Applications of phase rule 
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Semeter III  Course Objectives 

● To learn the sources, importance, separation techniques of lanthanides 

● To understand the basics of formation of coordination compounds from various theories 

● Learn the preparation and properties of metal carbonyls and organo metallic compounds 

● Understand the fundamental properties and reactivity of carboxylic compounds, 

nitrohydro compounds, amines, cyanides and isocyanides 

● Understand the various laws of thermodynamic 

● Basics of phase rule, number of components and degrees of freedom, eutectic point, 

eutectic mixture, Water system, Pb-Ag system, NaCl system and freezing mixtures. 

● Evaluation of the analytical data 

● Reactions involving active methylene compounds 

● Synthesis of various organic compounds 

 

COURSE OUTCOME 

Inorganic Chemistry 

● Predict the nature of lanthanides and actinides and their influence on the other elements 

of periodic table 

● Analyse the geometry, stability, magnetic properties and isomerism of coordination 

compounds 

● With the basics of 18 valence electron rule, It will help students to predict the stability 

of metal carbonyls 

● Using the knowledge of organo metallic compounds, students can design new synthetic 

pathways for the synthesis of novel compounds, Hence creating a interest in research 

and development 

 

Organic Chemistry 

● Gains broad knowledge of the preparation and properties of mono, di and unsaturated 

carboxylic acids with their mechanisms that helps in understanding their importance. 

● Reactivity of Nitrogen containing organic compounds  and gains the knowledge of 

preparing various compounds such as dyes 

 

Physical chemistry 

● Students will be able to state and apply laws of thermodynamics in predicting the 

predict the feasibility of a process and extent of yield of the product obtain 

● Differentiate between extensive properties and intensive properties, state function and 

path functions 

 



 

General Chemistry 

● Students will be able to synthesize new compounds from carbon-carbon new bond 

formation methods learned in carbanions 

● Analyse and evaluate the experiment through the analytical data obtained in the 

observations made 

● Use the knowledge of phase rule in the separation of various compounds 

 

 

  



 

Laboratory Course 

Paper III (Organic Synthesis)  45 h (3h/week) 

1. Synthesis of Organic compounds: 

i.Acetylation: Acetylation of salicylic acid, Benzoylation of Aniline. 

ii.Aromatic electrophilic substitution: Nitration: Preparation of nitro benzene and m-dinitro 

benzene. 

iii.Halogenation: Preparation of p-bromo acetanilide, Preparation of 2, 4, 6-tribromo phenol. 

iv.Oxidation: Preparation of benzoic acid from benzyl chloride. 

v.Esterification: Preparation of n-butyl acetate from acetic acid. 

vi.Methylation: Preparation of – β-naphthyl methyl ether. 

vii.Condensation: Preparation of benzilidine aniline form Benzaldehyde and aniline. 

viii.Diazotisation: Azocoupling of β-Naphthol. 

 

2. Microwave assisted synthesis of Asprin – DEMO (demonstration only) 

 

Outcomes of Practicals 

 

 

● Will learn and implement the ethics of the laboratory rules while performing the 

experiments 

● Develop the skills of handling various instruments such as distillation units, melting 

point apparatus etc 

● Experimental learning in the  preparation of  various organic compounds that improves 

their skills in organic synthesis 

 

 

  



 

B.Sc. II yr CHEMISTRY SEMESTER IV  Paper-IV 

COURSE CODE:  CHE401 

Chemistry - IV 

Unit-I (Inorganic Chemistry)                                                                                               15h 

(1 h/week) 

S4-I-1: Coordination Compounds –II 11 h 

Crystal field theory (CFT)- Postulates of CFT, splitting patterns of d-orbitals in octahedral, 

tetrahedral, square planer with suitable examples. Crystalfield stabilization energies and its 

calculations for various dn configurations in octahedral complexes. High Spin Low Spin 

complexes. Colour and Magnetic properties of transition metal complexes. Calculations of 

magnetic moments spin only formula. Detection of complex formation - basic principles of 

various methods- change in chemical properties, solubility, colour, pH, conductivity, magnetic 

susceptibility. 

Hard and soft acids bases (HSAB) - Classification, Pearson’s concept of hardness and softness, 

application of HSAB principles – Stability of compounds / complexes, predicting the feasibility 

of reaction. Thermodynamic and kinetic stability of transition of metal complexes. Stability of 

metal complexes –stepwise and overall stability constant and their relationship and chelate 

effect determination of composition of complex by Job’s method and mole ratio method. 

Applications of coordination compounds: Applications of coordination compounds a) in 

quantitative and qualitative analysis with suitable examples b) in medicine for removal of toxic 

metal ions and cancer therapy c) in industry as catalysts polymerization – Ziegler Natta catalyst 

d) water softening. 

Additional Input: Spectrochemical Series 

 

S4-I-2:Bioinorganic Chemistry 4 h 

Essential elements, biological significance of Na, K, Mg, Ca, Fe, Co, Ni, Cu, Zn and chloride 

(Cl- ). Toxic metal ions As, Hg & Pb Oxygen transport and storage – structure of hemoglobin, 

binding and transport of oxygen. Fixation of CO2 in photosynthesis- overview of light and dark 

reactions in photosynthesis. Structure of chlorophyll and coordination of magnesium. Electron 

transport in light reactions from water to NADP+ (Z – scheme). 

Additional Input: Toxicity of Sn 

 

Unit - II (Organic Chemistry)                                                                                                      15h(1 

hr/week) 

S4-O-1: Carbohydrates 6 h 

Introduction: Classification and nomenclature. Monosaccharides: All discussion to be confined 

to (+) glucose as an example of aldo hexoses and (-) fructose as example of ketohexoses. 

Chemical properties and structural elucidation: Evidences for straight chain pentahydroxy 

aldehyde structure. Number of optically active, isomers possible for the structure, configuration 

of glucose based on D-glyceraldehyde as primary standard (No proof for configuration is 

required). Evidence for cyclic structure of glucose (Pyranose structure, anomeric Carbon and 



 

anomers). Proof for the ring size (methylation, hydrolysis and oxidation reactions). (Haworth 

formula and chair conformational formula). Structure of fructose: Evidence of 2 – ketohexose 

structure. Same osazone formation from glucose and fructose, Hydrogen bonding in osazones, 

cyclic structure for fructose (Furanose structure,Haworth formula). 

Inter Conversion of Monosaccharides: : Arabinose to D-glucose, D- mannose (kiliani – Fischer 

method). Epimers, Epimerisation- Lobry de bruyn van Ekenstein rearrangement. D-glucose to 

D-arabinose by Ruff’s degradation. Aldohexose(+) (glucose) to ketohexose (–) (fructose) and 

Ketohexose(Fructose) to aldohexose (Glucose). 

Additional Input: Difference between glucose and fructose 

 

S4-O-2: Amino acids and proteins 5 h 

Classification. Methods of synthesis: General methods of synthesis of alpha amino acids 

(specific examples – Glycine, Alanine, Valine and Leucine) by following methods: a) From 

halogenated Carboxylic acid b)Malonic ester synthesis c) strecker’s synthesis. Physical 

properties: Optical activity of naturally occurring amino acids. Zwitter ion structure – salt like 

character, definition of isoelectric point. Chemical properties: General reactions due to amino 

and carboxyl groups – Lactams from gamma and delta amino acids by heating peptide bond 

(amide linkage). Structure and nomenclature of peptides. Primary structure of proteins, di 

peptide synthesis 

Additional Input: strecker’s synthesis mechanism 

 

S4-O-3: Heterocyclic Compounds 4 h 

Introduction and definition: 5 membered ring compounds with one hetero atom Ex. Furan. 

Thiophene and pyrrole. Importance of ring systems –Numbering. Aromatic character 

Resonance structures: Explanation of feebly acidic character of pyrrole, electrophillic 

substitution, Halogenation, Nitration and Sulphonation. Reactivity of furan as 1,3-diene, Diels 

Alder reactions (one example). Sulphonation of thiophene purification of Benzene obtained 

from coal tar). Preparation of furan, Pyrrole and thiophene Paul-Knorr synthesis. Structure of 

pyridine, Basicity – Aromaticity – Comparison with pyrrole – preparation by Hantsch method 

and properties – Reactivity towards Nucleophilic substitution reaction – chichibabin reaction. 

Additional Input: Nomenclature of heterocyclic compounds 

 

Unit III (Physical Chemistry)                                                                                                       15h 

(1 hr/week) 

 

S4-P-1: Chemical Kinetics 11 h 

Introduction to chemical kinetics, rate of reaction, variation of concentration with time, rate 

laws and rate constant. Specific reaction rate. Factors influencing reaction rates: effect of 

concentration of reactants, effect of temperature, effect of pressure, effect of reaction medium, 

effect of radiation, effect of catalyst with simple examples. Order of a reaction. 



 

First order reaction, derivation of equation for rate constant. Characteristics of first order 

reaction. Units for rate constant. Half- life period, graph of first order reaction, Examples- 

Decomposition of H2O2 and decomposition of oxalic acid, Problems. 

Pseudo first order reaction, Hydrolysis of methyl acetate, inversion of cane sugar, problems. 

Second order reaction, derivation of expression for second order rate constant, examples-16. 

Saponification of ester, 2O3→ 3O2, C2H4+H2→ C2H6. Characteristics of second order reaction, 

units for rate constants, half- life period and second order plots. Problems 

Additional Input: Zero order reaction 

 

S4-P-2: Photochemistry 4 h 

Introduction to photochemical reactions, Difference between thermal and photochemical 

reactions, Laws of photo chemistry- Grotthus Draper law, Stark–Einstein’s Law of 

photochemical equivalence. Quantum yield. Examples of photo chemical reactions with 

different quantum yields. Photo chemical combinations of H2–Cl2and H2–Br2 reactions, 

reasons for the high and low quantum yield. Problems based on quantum efficiency. 

Consequences of light absorption. Singlet and triplet states. Jablonski diagram. Explanation of 

internal conversion, inter- system crossing, phosphorescence, fluorescence. 

Additional Input: Chemiluminescence 

 

Unit IV (General Chemistry)                                                                                                    15h 

(1 hr/week) 

 

S4-G-1: Theories of bonding in metals 4 h 

Valence bond theory, Explanation of metallic properties and its limitations, Free electron 

theory, thermal and electrical conductivity of metals, limitations, Band theory, formation 

of bands, explanation of conductors, semiconductors n-type and p-type, extrinsic & 

intrinsic semiconductors, and insulators. 

 

S4-G-2: Carbanions-II 5 h 

Mannich reaction , Michael addition and Knoevengeal condensation Synthetic applications of 

Aceto acetic ester. Acid hydrolysis and ketonic hydrolysis: Preparation of ketones, 

monocarboxylic acids and dicarboxylic acids Malonic ester– synthetic applications. 

Preparation of (i) substituted mono carboxylic acids and (ii) substituted dicarboxylic acids. 

Additional Input: Michael addition mechanism 

 

S4-G-3: Colloids & Surface Chemistry 6 h 



 

Definition of colloids. Classification of colloids. Solids in liquids (sols): preparations and 

properties – Kinetic, Optical and Electrical stability of colloids. Protective action. Hardy–

Schultz law, Gold number. Liquids in liquids (emulsions): Types of emulsions, preparation and 

emulsifier. Liquids in solids(gels): Classification, preparations and properties, General 

applications of colloids. 

Adsorption:Types of adsorption. Factors influencing adsorption. Freundlich adsorption 

isotherm. Langmuir theory of unilayer adsorption isotherm. Applications. 
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Laboratory Course 

Paper IV   Semester-IV 

 

Qualitative Analysis of Organic Compounds: 45hrs (3 h/week) 

 

Qualitative analysis: Identification of organic compounds through the functional group 

analysis - ignition test, determination of melting points/boiling points, solubility test, 

functional group tests and preparation of suitable derivatives of the following: 

Carboxylic acids, phenols, amines, urea, thiourea, carbohydrates, aldehydes, ketones, 

amides, nitro hydrocarbons, ester and naphthalene. 

 

 

Outcomes of Practicals 

 

 

● Will learn and implement the ethics of the laboratory rules while performing the 

experiments 

● Develop the skills of handling various instruments such as Bunsen burner, 

● Experimental learning in the  Qualitative analysis: Identification of organic compounds 

through the functional group analysis 

● Can identify any unknown compound after performing experiment, this improves and 

builds their confidence in the synthesis of new compounds and identifying them 

qualitatively 
 

  



 

 

  



 

 



 

 

  



 

 

  



 

 



 

 

  



 

 



 

 



 

 



 

 



 

 

 

  



 

 



 

 



 

 

  



 

 

  



 

 

  



 

 



 

 

  



 

 

  



 

 

  



 

 



 

 



 

 

  



 

 

  



 

 



 

 

  



 

Microbiology 
 

Semester – I 

Course Title :- General Microbiology 

 

COURSE CODE: MB101 

 

Credits: 4+1=5 

 

CO1: Can learn about history of microbiology, contributions of different scientists in the field 

of Microbiology and also applications related to this field. 

CO2: Can learn about different types of microscopic techniques, measurement/calibration of 

microbes 

CO3: Can learn about how to stain micro organisms using different staining techniques (dyes). 

By staining students can observe the shape and arrangement of cells. Students can also see the 

motility of bacteria by hanging drop method. 

CO4: Can learn about classification of micro organisms. They can also learn about general 

characters of prokaryotic microorganisms. 

CO5: Can learn about ultra structure of bacteria  and viruses in detail. In addition students are 

also exposed to general characters and classification of eukaryotic micro organisms. 

CO6: Can learn about different nutritional types in microrganisms and biochemical pathways 

underlying their mechanism. 

CO7: Can learn about different sterilization techniques and mechanism of growth and facto 

CO6: In practicals students will learn microscope handling, calibration, staining and 

morphology of some micro organisms. 

 

 

UNIT-1: INTRODUCTION TO MICROBIOLOGY  No. of hours: 15 

Meaning, definition and scope. History of microbiology: Contribution of Louis Pasteur and Robert 

Koch, Edward Jenner, Antonie Van Leeuwenhoek, Alexander Flemming. Importance and application 

of Microbiology. 

Principles of Microscopy-Bright field, Dark field, Phase-contrast, Fluorescent and Electron 

microscopy (SEM and TEM). Principles and types of stains-simple stain, differential stain, negative 

stain, structural stain-spore, capsule, flagella, Acid fast staining. Bacterial motility - Hanging drop 

method. 



 

UNIT-2: STRUCTURE OF BACTERIA, VIRUSES & PURE CULTURE CONCEPT 

No. of hours: 15 

Prokaryotes — Ultra structure of eubacteria. - General characteristics of viruses, differences between 

bacteria and viruses. Classification of viruses 

Morphology and structure of TMV and HIV. Structure and multiplication of lambda 

bacteriophage. 

Isolation of pure culture techniques- Enrichment culturing, Dilution plating, streak plate, spread plate, 

pour plate method, Micromanipulator. Preservation of Microbial cultures — Sub culturing, overlaying 

cultures with minerals oils, lyophilization, glycerol stocks, sand cultures, storage at low 

temperature, 

UNIT-3: MICROBIAL NUTRITION AND METABOLISM  No. of hours: 15 

Microbial Nutrition — Nutritional requirement, Uptake of nutrients by cell. Nutritional groups of 

microorganisms — Autotrophs, Heterotrophs, Mixotrophs. Components and types of bacterial growth 

media — simple and complex media, algal Medium, mineral salts medium, nutrient agar medium, 

MacConkey agar and blood agar. 

Respiration — Glycolysis, HMP Pathway, ED Pathway , TCA Cycle and Anaplerotic reaction, 

Electron Transport, Oxidative and substrate level phosphorylation. 

UNIT-4: STERILIZATION TECHNIQUES AND MICROBIAL GROWTH 

No. of hours: 15 

SteriliZation and disinfection techniques - Physical methods- Autoclave, Hot air oven, Laminas air 

flow, ultrasonication, Filter sterilization. Radiation methods - U. V rays, Gamma rays, Ultrasonic 

methods. Chemical methods - Alcohols, Aldehydes, Phenol, Halogens and Hypochlorides. 

Microbial growth — Different Phases Of Growth in Batch culture. Factors Influencing microbial 

growth. Synchronous, Continuous, Biphasic Growth. Methods for measuring microbial growth Direct 

Microscopic, Viable count, Turbidometry, Biomass. 

References: 
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Publisher. 
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MacMillan Press, England. 

4. Dube, R.C. and Maheshwari, D.K. General Microbiology S Chand, New Delhi. 

5. Ananthanarayan and Panicker, Medical Microbiology. 

 

I Semester 

DSC-1A General Microbiology 



 

PRACTICALS        2HPW-Credits-1 

1. Handling and calibration of light microscope. 

2. Simple and differential staining (Gram staining), Spore staining. 

3. Microscopic observation of cyanobacteria (Nostoc, Spirulina), algae and fungi (Saccharomyces, 

Rhizopus, Aspergillus, Pencillium, Fusarium). 
4. Isolation of T2 bacteriophage from sewage sample. 

5. Preparation of media for culturing autotrophic and heterotrophic microorganisms — algal Medium, 

mineral salts medium, nutrient agar medium, MacConkey agar and blood agar. 
6. Sterilization techniques: Autoclave, Hot air oven and filtration. 

7. Enumeration of bacterial numbers by serial dilution and plating (viable count) 

8. Isolation of pure cultures by streak, spread and pour plate techniques 

9. Preservation of microbial cultures- Slant, Stab, Sand cultures, mineral oil overlay and glycerol 

stocks 

10. Turbidometric measurement of bacterial growth and plotting growth curve. 
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Semester – II 

B.Sc. I Year: II Semester 

COURSE CODE: MB201 

 

 

Title: MICROBIAL DIVERSITY     4HPW - Credits-4 

 

 

Course Title :- MICROBIAL DIVERSITY 

CO1: Concept of Biodiversity– Can learn about elements of biodiversity, its economic value. 

Students can also learn about classification of living organisms and get an idea about Bergey’s 

manual. 

CO2: Prokaryotic Microbial Diversity– Here students will learn about diversity of prokaryotic 

microorganisms such as Archaebacteria, Cyanobacteria etc. 

CO3: Eukaryotic Microbial Diversity – Students will learn about diversity of eukaryotic 

microorganisms such as fungi, algae, protozao etc. 

CO4: Microbial Ecosystems – Students can learn about interactions between microorganisms 

in addition to understanding about microbiome and other ecosystems. 

CO5: PRACTICALS - In practicals students are made to learn isolation of methanogens, 

halophiles, cyanobacteria etc. 

CO6: PRACTICALS – Students can learn about how to observe algae, protozoa, making of 

winogradsky column that shows microbial diversity. 

 

UNIT 1: CONCEPT OF BIODIVERSITY 

Basic concept of Biodiversity and Conservation. Elements of Biodiversity - Ecosystem Diversity, 

Genetic Diversity, Species Abundance & Diversity. Economic Value of Biodiversity & Legal, Ethical 

and Conservation issues related to uses of biodiversity. 

Classification of living organisms; Haeckel, Whittaker and Carl Woese systems. Differentiation of 

prokaryotes and eukaryotes. Classification of bacteria as per the second edition of Bergey’s manual of 

systematic bacteriology. 

UNIT 2: PROKARYOTIC MICROBIAL DIVERSITY 

General characteristics of eubacteria. Rickettsia and Mycoplasma. Microbial richness: Exploration, 

significance, conservation and applications. Structural and physiological diversity of Archaea bacteria, 

Metabolic characteristics of extremophiles (Methanogens. Halophiles, thermoacidophiles). 

Gram negatives: Cyanobacteria and Proteobacteria, Gram positives and heterogenous members 

including Fermicutes, Actinobacteria, Bacteroidetes, Acidobacteria and Planctomycetes. 



 

UNIT 3: EUKAROTYIC MICROBIAL DIVERSITY 

Eukaryotic microbial diversity. Structural, physiological and metabolic characteristics of Algae - 

Cyanophyta, Chlorophyta, Bacillariophyta, Phacophyta, Rhodophyta; Fungi -Phycomycetes, 

Basidiomycetes, Zygomyetes, Oomycets, Asomycetes, Deuteromycetes (imperfect and perfect stages) 

and Protozoa - Giardia, Entamoeba and Plasmodium. 

UNIT 4: MICROBIAL ECOSYSTEMS 

Microbial interactions: Symbiosis, neutralism, commensalism, competition, antagonism, synergism, 

parasitism. 

Understanding microbial diversity with cultivated vs uncultivated microorganisms. 

The Great Plate count anomaly. Cultivation independent methods to assess microbial diversity. 

Preserved and penurbed microbial ecosystems, microbiome for sustainable agroecosystems. Human 

microbiome. 

References: 

1. Pelczar 3r. M.J . Chan. E.C.S and Kreig.N.R (2006)."Microbiology"- 5th Edition McGraw Hill Inc. 

New York. 

2. David, B.D., Delbecco,.  R.,  Eisen,  H.N and Ginsburg,  H.S  (1 990) "Microbiology" 5 Edition. Harper & Row, New York.3.Stainer, R.Y., Ingraham, J.L., Wheelis, M.L and Painter, P.R. 

(1986). "General Microbiology” - Mac Milan Education Ltd. London. 
4.Brown J. W. (2015) Principles of Microbial Diversity, ASM PfCSS 

5.Epstein S.S. (2009) Uncultivated microorganisms, Springer-Verlag Publishers 

6.Madigan M.T., Bender K.S., Buckley D.H., Sattley W.M. and Stahl D.A. (2017) Brock Biology of Microorganisms, 15'h Edu. (Global Edn.)Pearson Education 

 

 

MICROBIAL DIVERSITY PRACTICALS 

2HPW-Credits-1 

● Isolation of Methanogenic bacteria from manure by anaerobic culturing 

● Isolation and enumeration of halophiles from saline environment 

● Isolation of bacteria from diversified habitats to demonstrate antagonism, commensalism 

and  synergism 

● Isolation of C yanobacteria and fungi from different habitats 

● ldeniification of fungi by staining techniques 

● Microscopic observation of soil algae and Protozoa 

● Winogradsky’s column to demonstrate microbial diversity 

● Visit and observe any nearby unique ecosystems to understand the role of microorganisms 

● Demonstration of the great plate count anomaly 

 



 

References: 

● Aneja. K.R. (200 l). Experiments in Microbiology, Plant pathology, Tissue culture and Mushroom 

Production Technology, 3rd Edition, New Age lnternational (P) Ltd.. New Delhi. 

● Dubey, R.C. and Maheswari, D.K. (2002). Practical Microbiology, S. Chand & Co., New Delhi. 

● Burns. R.G. and Slater, I.H, (1982a. Experimental Microbiology and Ecology. Blackwe1l Scientific 

Publications, USA. 
● Peppler, 1. L. and Gerba, C.P. (2004). Environmental Microbiology — A Laboratory 

Manual.Academic Press. New York. 

● S. Gupte, S. (1995). Practical Microbiology. Jaypee Brothers Medical Publishers Pvt. Ltd. 

● Kannan, N. (2003). Hand Book of Laboratory Culture Medias, Reagents, Stains and Buffers.Panima 

Publishing Co., New Delhi. 

● Gopal Reddy, M., Reddy, M.N., Saigopal, DVR and Mallaiah, K.V. (2007). Laboratory 

Experiments in Microbiology, 2nd edition.Himalaya Publishing House, Mumbai. 

● Reddy. S.M. and Reddy. S.R. (1998). Microbiology — Practical Manual, 3rd Edition, Sri 

Padinavathi Publications, Hyderabad 

 

 

  



 

 

  



 

 

  



 

 

  



 

 



 

 



 

 



 

 

  



 

 



 

Biotechnology 

B.Sc. Biotechnology I YEAR 

SEMESTER- I DSC-Paper- I: CELL BIOLOGY AND GENETICS 

Course Code:BT101 

 

COURSE OUTCOMES OF BIOTECHNOLOGY  CREDITS-4 TEACHING 

HOUR/WEEK-4 

SEMESTER-I   CELL BIOLOGY AND GENETICS 

Course objectives: 

● The objective of this course is to have a firm foundation in the fundamentals of 

Cell Biology, deep understanding of cell biology and advanced knowledge for 

growth and control microorganisms. 

● This course will aid students to acquire skills and competency in cell biology 

laboratory practices applicable to biological research or clinical methods, 

including accurately reporting observations and analysis. 

 

Unit 1: Cell structure and Functions 

1. Cell as basic unit of living organisms-bacterial, fungal, plant and animal cells 

2. Ultrastructure of prokaryotic cell (cell membrane and plasmids, Nucleoid) 

3. Ultrastructure of eukaryotic cell (cell wall, cell membrane, nucleus, mitochondria, 

chloroplast, endoplasmic reticulum, Golgi apparatus, vacuoles) 

4. Fluid mosaic model, Sandwich model, Cell membrane permeability 

5. Structure of chromosome-morphology, components of chromosomes (histones and 

nonhistones), 

6. Specialized chromosomes (Polytene, Lampbrush) Structural and Numerical Aberrations 

 

Unit 2: Cell cycle 

1. Bacterial cell division 

2. Eukaryotic cell cycle –phases 

3. Mitosis - Stages -significance 

4. Meiosis- Stages -significance 

5. Senescence and necrosis 

6. Apoptosis 

 

 

Unit 3: Principles and mechanism of inheritance 

 



 

1. Mendelian laws of inheritance- Monohybrid cross, Dihybrid Ratio, Trihybrid Ratio 

2. Deviation from Mendel’s laws- partial or incomplete dominance (eg: Flower Color in 

Mirabilis jalapa), Co-dominance (eg: Coat colour in cattle), 

3. Gene interaction – Modified dihybrid ratios (12:3:1; 9:7; !5:1; 9:3:4:, 9:7; 13:3), 

4. Multiple alleleism (eg: Coat color in Rabbits and ABO Blood groups, drosophila eye colour) 

5. Penetrance and Expressivity (Polydactyly and Waardenburg syndrome, Pleiotropism – 

B.Sc. B.Sc. Biotechnology I YEAR 

6. SEMESTER- I DSC-Paper- I: CELL BIOLOGY AND GENETICS 

7. Course Code:BT101 

8. Biotechnology I YEAR 

9. SEMESTER- I DSC-Paper- I: CELL BIOLOGY AND GENETICS 

10. Course Code:BT101 

11. microcephaly and cleft lip 

12. X-Y chromosomes - Sex determination in Drosophila, Birds, Man, Bonellia; X-linked 

inheritance– Hemophilia and Color blindness; X-inactivation; Y-linked inheritance- 

Holandric genes 

 

Unit 4: Linkage, Recombination and Extension to Mendel’s Laws 

1. Linkage and recombination- Stern’s Cytological proof of crossing over in Drosophila, 

Mcclintock-Creighton experiment in maize Phases of linkage, recombination frequency. 

Gene mapping and map distance 

2. Non-Mendelian Inheritance – Maternal effect (Shell coiling in snail), variegation in leaves 

of Mirabilis jalapa 

3. Cytoplasmic Male sterility in Maize 

4. Chloroplast inheritance in Chlamydomonas, 

5. Mitochondrial inheritance in human 

6. Hardy-Weinberg Equilibrium, allelic and genotypic distribution 

 

Course outcomes: 

∙ Students develop an understanding of the Cytoskeleton and 

Cell Membrane & discuss the structure of Microtubules, 

microfilaments & can differentiate the organisms by its cell 

structure 

∙ Students can explain various process in cell division 

• To understand the basic unit of the organism. 

• To differentiate the organisms by its cell structure. 

• To know Components of the Cell and their division. 

• To explain the arrangement of Genes and their interaction. 

• To describe the influence of environment on gene expression. 

• To understand extra nuclear inheritance, linkage & crossing over 



 

 

 

SEMESTER-II   - Biochemistry and Microbiology 

Course Code: BT201 

Course Objectives : 

● To acquaint students with the concept of bioenergetics and various metabolic 

processes taking place inside the human body. 

● understanding of advantages and hazards of microbial world and advanced 

knowledge for growth and control microorganisms. 

● This course will aid students to acquire skills and competency in 

microbiological laboratory practices applicable to microbiological research or 

clinical methods, including accurately reporting observations and analysis. 

SEMESTER- II Paper- II: BIOLOGICAL CHEMISTRY AND MICROBIOLOGY 

Unit 1: Biomolecules 

1.1 Carbohydrates- importance, classification; structure and functions of monosaccharides 

(glucose & fructose), disaccharides (sucrose, lactose & maltose) and polysachharides 

(starch, glycogen & inulin) 

1.2 Amino acids- importance, classification, structure, physical and chemical properties of 

amino acids; peptide bond formation 

1.3 Proteins- importance, structure of proteins- primary, secondary, tertiary and quaternary 

1.4 Lipids- importance, classification- simple lipids (triacylglycerides & waxes), complex 

lipids (phospholipids & glycolipids), derived lipids (steroids, terpenes & carotenoids) 

1.5 Nucleic acids :structure and chemistry of DNA (Watson and crick) and RNA(TMV) 

Structure and forms of DNA (A, B and Z) 

1.6 Enzymes- importance, classification and nomenclature; Michaelis-Menton Equation, 

factors influencing the enzyme reactions; enzyme inhibition (competitive, uncompetitive 

& mixed), co-enzymes 

 

Unit 2: Bioenergetics 

2.1 Glycolysis, Tricarboxylic Acid (TCA) Cycle, 

2.2 Electron Transport, Oxidative Phosphorylation 

2.3 Gluconeogenesis and its significance 

2.4 Transamination and Oxidative deamination reactions of amino acids 



 

2.5  Β-Oxidation of Fatty acids 

2.6 Glyoxalate cycle 

 

3. Unit: Fundamentals of Microbiology 

3.1 Historical development of microbiology and contributors of microbiology 

3.2 Microscopy: Bright field microscopy, Dark field microscopy, Phase contrast microscopy, 

Fluorescent microscopy, Scanning and Transmission electron microscopy 

3.3 Outlines of classification of microorganisms 

3.4 Structure and general characteristics of bacteria and virus 

3.5 Disease causing pathogens and symptoms (Eg: Mycobacterium, Hepatitis) 

3.6 Structure and general characteristics of micro-algae and fungi 

 

4. Unit : Culture and identification of microorganisms 

4.1 Methods of sterilization- physical and chemical methods 

4.2 Bacterial nutrition nutritional types of bacteria, essential macro& micro nutrients and 

growth 

4.3 Bacterial growth curve-batch and continuous cultures, synchronous cultures measurement 

of bacterial growth-measurement of cell number and cell mass. 

4.4 Factors affecting bacterial growth 

4.5 Culturing of anaerobic bacteria and viruses 

4.6 Pure cultures and its characteristics 

 

Course outcomes 

● After completion of Biochemistry program students will able to get exposed 

● To strong theoretical and practical background in fundamental concepts. 

● To get insights of multiple important technical areas of Biochemistry. 

● To apply contextual knowledge and modern tools of biochemical research for 

solving problems. 

● To give students a generalized idea about microbiology its basic aspects 

● Course will provide practical knowledge about different types of bacteria, virus 

and fungi  found in environment 

● principles and applications of various types of Microscopy 

● Students would know about the contribution of microbiologists, the principle 

and application of various types of microscopic techniques, and different 

staining protocols 

● Study the morphology of bacteria and detailed account of bacterial cell 

structure 



 

● Classify microorganisms through Bergey's manual and apply basic knowledge 

of nutrients required by different microorganisms for their growth 

● Students would be able to understand characteristics of viruses, classification 

and life cycles of viruses 

● Description of  the structure and Classification, staining, culturing, physiology, 

of microorganisms 

 

 

 

 

 

 

 

  



 

 

 

SEMESTER-III - MOLECULAR BIOLOGY & 

RECOMBINANT DNA TECHNOLOGY 

Course Code: BT301 

Course Objectives 

● To acquaint the students with basic and advanced knowledge of molecular 

biology. 

● Students will be able to understand molecular Biological processes like DNA 

replication, transcription and repair systems 

● Know how different genes are expressed and regulated in a cell by using operon 

model. 

● Understand use the DNA replication mutants in the study of replication 

Molecular Biology and Recombinant DNA Technology 

Unit 1: Nucleic Acids and Genome organization 

1.1 DNA as the genetic material- Griffith’s experiments on transformation, Avery McCleod 

and McCarty experiment, Hershey-Chase experiment, RNA as Genetic Material 

1. Genome organization in prokaryotes and Eukaryotes 

1. Genome organization in Mitochondria  and  Chloroplast genome 

1. DNA replication- Semi conservative DNA replication-Messelson and Stahl experiment 

1. Replication in Prokaryotic Genome and Nuclear Genome of Eukaryotes 

1. Mutation-Spontaneous and Induced , Physical and chemical Mutagens\ 

1. Gene expression in prokaryotes and Eukaryotes 

1. Structure of prokaryotic  and Eukaryotic gene ,Structure and functions of prokaryotic 

RNA polymerase 

2. Transcriptional  machinery of eukaryotes - Structure and functions of eukaryotic  RNA 

polymerase 

3. Genetic Code-Properties ,deciphering genetic code, wobble hypothesis 

4. Prokaryotic Transcription- initiation, elongation , proof reading and termination (rho 

dependent and independent), 

5. Eukaryotic Transcription- initiation, elongation and termination 

6. Prokaryotic and eukaryotic- Translation- initiation, elongation and termination. 

 

3. Unit: Gene regulation in Prokaryotes and Eukaryotes 

3.1 Prokaryotic transcriptional regulation (inducible System)-Operon concept, Lac 

operon,           glucose effect. 

3.2 Prokaryotic transcriptional regulation (repressible system)- Tryptophan operon 

3.3 Post transcriptional modifications – Capping and Poly adenylation 

3.4 Splicing and alternate splicing 

3.5 Post translational modification- glycosylation and adenylation and ubiquitination 



 

3.6 Gal regulation in yeast-mating type gene switching 

 

Unit 4: Recombinant DNA Technology 

4.1 Enzymes useful in molecular cloning: Restriction endonuclease, DNA ligases, 

Polynucleotide kinase, DNA Polymerase, klenow enzyme, reverse transcriptase, 

Alkaline phosphatase, terminal nucleotidyltransferase 

4.2 Cloning Vectors:  pBR322, Bacteriophage, Cosmid, Phagemid, Shuttle vectors 

4.3 Vectors for library preparation (lambda phage vector, Cosmid, BAC and YAC) 

4.4 Gene transfer techniques: Physical, Chemical and Biological methods 

4.5 Se;lection of recombinant clones-colony hybridization and library screening 

4.6 Polymerase Chain Reaction and  Applications of recombinant DNA technologies- 

Agriculture, Medicine 

 

  



 

 

SEMESTER IV- Bioinformatics and Biostatistics 

Course Code: BT401 

Course objectives 

● knowledge and awareness of the basic principles and concepts of biology, computer 

science and mathematics 

● existing software effectively to extract information from large databases and to use this 

information in computer modeling 

● problem-solving skills, including the ability to develop new algorithms and analysis 

methods 

● an understanding of the intersection of life and information sciences, the core of shared 

concepts, language and skills the ability to speak the language of structure-function 

relationships, information theory, gene expression, and database queries 

Bioinformatics and Biostatistics 

 

Unit 1: Introduction to Bioinformatics and Biological Databases 

1.1 Bioinformatics – a history, Scope and applications 

1.2 Bioinformatics tools and resources, internet basics, role of internet, free online 

tools,   downloadable tools 

1.3 Bioinformatics web portals-NCBI, EBI,ExPASy 

1.4 Biological databases: classification of Databases primary (Genbank), Secondary 

(PIR),Tertiary and composite (KEGG)databases 

1.5 Sequence Databases – DNA sequence databases 

1.6 Protein data sequence databases-( swissprot and PROSITE) 

Unit 2: Sequence Alignment 

2.1 Basics of sequence alignment – match, mismatch , gaps, gap penalties, Scoring alignment 

2.2 Types of sequence alignment- pairwise and multiple alignment, local and Global alignment 

2.3 Dot matrix comparison of sequences 

2.4 Scoring matrices – PAM and BLOSUM 

2.5 Pair wise sequence similarity search by BLAST and FASTA 

2.6 Concepts of phylogeny- distance based (NJ Method) and Character based (ML method) 

,Tree construction methods 

Unit 3: Descriptive Biostatistics and Probability 



 

3.1 Introduction to Biostatistics, kinds of data and variables, based on nature ( numerical, 

discrete and continuous, categorical –ordinal and nominal), based on source (primary and 

secondary data) sample size, sampling methods and sampling errors 

3.2 Data tabulation and representation methods, graphical methods ( stem and leaf plot, line 

diagram, bar graphs, histogram, frequency polygon & frequency curve)diagrammatic 

method(pie diagram) 

3.3 Measures of central tendency- arithmetic mean, median, mode (merits and demerits) 

3.4 Measures of dispersion- range, mean deviation, variance and standard deviation, Standard 

error and Co efficient of Variation -merits and demerits 

3.5 Concepts of probability-random experiment, events and Probability of  an event, 

probability rules ( addition and multiplication ), uses of permutation and combinations, random 

variables(discrete and continuous) 

3.6 Probability distributions-Binomial, Poisson for discrete variables and Normal distribution 

for continuous varialbles 

Unit 4: Applications of Biostatistics 

4.1 Hypothesis testing- steps in testing for statistical hypothesis, null and alternative hypothesis 

level of significance- type 1 and type 2 errors 

4.2 Test of significance- for small samples- student’s t- test( one sample amd two samples) 

4.3 Test of significance- for large samples – Z test for means and proportions 

4.4 Chi-square test- and their applications –goodness of fit, test of independence 

4.5 Analysis of Varience (ANOVA)- one way analysis 

Course Outcomes 

● Bioinformatics is the science of storing, extracting, organizing, analyzing, interpreting 

and using information. 

● The approaches to the discipline of bioinformatics incorporate expertise from the 

biological sciences, computer science and mathematics. 

● The major in bioinformatics is designed for students interested in molecular biology 

and genetics, information technologies and computer science.  

 

 

● Bioinformaticists are involved in the analysis of the human genome, identification of 

targets for drug discovery, development of new algorithms and analysis methods, the 

study of structural and functional relationships, and molecular evolution. 

● Store and Retrieve drug related information using online tools 

● Comprehend the utility of tools & databases available in genomic & proteomics 

● Understand simple calculations 

● Statistics helps to analyze data, interpret, and present information 

● Publishing research data 

● Calculate; analyse and compare observed data; perform simple sums in proportions and 

algebraic functions 

 



 

 

 

  



 

 

  



 

 



 

 



 

 



 

 

  



 

Telugu 

పాఠ్య ప్రణాళిక :: 2015-16 :: మొదటి 

సంవత్స రం 

Semester 1 
 

I. 1.  శకుంతలోపాఖా్య నుం 

 2.  సుభాషితములు 
 

II. 3.  కాసులు 

 4.  ‘ప్ర’రుంచ రదులు 
 

III. 5.  మామిడిరుండు 
 

IV. 6.  వ్యా కరణుం 

  సుంధులు, సమాసాలు 
 

సంధులు: సవర ణదీర ఘసుంధి 

  గుణ సుంధి 

  వృద్ధ ిసుంధి 

  యణాదేశ సుంధి 

ప్ికసుంధి 

గసడదవ్యదేశ సుంధి 
 

సమాసాలు: షష్ఠ ీతత్పు రుష 

  రూరకుం 

  సుంభావనా పూరవ రద కరమ ధారయుం 

  బహుప్ీహి 

  దవ ుందవ ుం 

  ద్ధవ గు 
  



 

 

Semester 2 
 

I. 1.  గొడగూచి కథ 

 2.  హనుమత్ సుందేశము 

 

II. 3.  జయభేరి 

 4.  అుంతరా్న దము 

 

III. 5.  ఎుంకనా  

 

IV. 6.  రుప్దమదేవి 

 

  



 

 

పాఠ్య ప్రణాళిక :: 2015-16 :: రండవ సంవత్స రం 

 

Semester 3 
 

I. 1.  ధరమ జుని వ్యకాా త్పరా ుం 

 2.  గుణనిధి కథ 
 

II. 3.  దేవరకుండ దురగుం 

 4.  గురుదక్షిణ 
 

III. 5.  సి.పి. ప్ నౌ్ సాహితా  సేవ 
 

IV. 6.  ఛుందసుు  - అలుంకార్నలు 

  ఉతు లమాల  ఉరమ 

  చుంరకమాల  శ్ల షష 

  ఆటవెలద్ధ  అర్నథ ుంతరనాా సుం 

  తేటగీి  వా్య జసుుి 
  



 

 

Semester 4 
 

I. 1.  నారదుని గాన మాతు రా ుం 

 2.  నారసిుంహ శతకుం 

 

II. 3.  నరుడ నేను నరుడ నేను 

 4.  ఆర ుగీతుం 

 

III. 5.  కుండమల్లషలు 

 6. చలిచీమలు 
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Semester 4 

 

 

  



 

Hindi  

 



 

   

 

  



 

 

 

 



 

 

 

  



 

Sanskrit 
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Economics  
Semester 1 

 

 

  



 

 

 

 

  



 

 

 

Semester 3 

 



 

 

  



 

 

 

 

 

 



 

 



 

 



 

 

 

  



 

Political Science 
 

 

 



 

 



 

 

  



 

 

 



 

 



 
 



 

 

 

  



 

Public Administration 

 



 

 



 

 



 

 



 

 

  



 

 



 

 

  



 



 

Computer Applications



 

 



 

 



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 
 



 

 

  



 

 



 

Mass communication and Journalism 

Semester 1 
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Communicative English 

 

 

 



 

 

  



 

 



 

 



 

 

 

 

     


