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   Proposed semester wise syllabus of Statistics 

Visva-Bharati  

Class-XI 

SEMESTER-I 

                                                                         SUBJECT-STATISTICS      

FULL MARKS:40         CONTACT HOURS :60 

 COURSE CODE  : THEORY  

Unit No. TOPICS CONTACT HOURS 

UNIT 1 Introduction: Meaning of statistics, Nature of 

statistics, importance of statistics, Relation with some 

allied subjects, Uses of statistics, Misuses of statistics 

03 

Types of Data: Primary and Secondary data, 

Qualitative data and quantitative data, Discrete data 

and continuous data, Time series, Spatial  series data 

and cross sectional data, ordinal data and nominal 

data, illustration with examples. 

06 

UNIT-2 Collection of Data: Questionnaire and its basic 

characteristics, Definition of schedule and pilot 

survey, Designing a questionnaire and schedule, 

concept of outliers. 

05 

Scrutiny of data: checking internal consistency and 

detection of error in collection and in recording.  

04 

UNIT-3 Presentation of data: Textual representation, Tabular 

representation, Diagrammatic representation (line 

diagram and multiple line diagram), Bar diagram 

(Horizontal and vertical bar diagrams, multiple and 

divided bar diagrams), pie diagram  

09 

UNIT-4 Frequency distribution, Cumulative frequency 

distribution and their graphical representation 

(Column diagram, step diagram, ogive, Histogram, 

frequency curve of different types, stem and leaf 

diagram)  

09 

UNIT-5 Official Statistics: Structure and activities of some 

organizations (NSSO, CSO, DGCSIR, Labour  Borough, 

Agricultural  Statistics, MOSPI)  

04 

UNIT-6 Concept of Central Tendency and its measures with 

properties  

13 

UNIT-7 Index No: Definition of Index Number, Types of Index 

No. (Price Index, Quantity Index, Value Index), 

Construction of Price Index No. and its uses, Various 

Price Index formulae (Laspeyres’, Paasche’s 

Edgeworth-Marshall and Fisher), Tests of consistency 

(Time reversal test and Factor reversal test) 

07 

 Total 60 Hours 

 

 

 

 



2 

 

Proposed semester wise syllabus of Statistics 

Visva-Bharati  

Class-XI 

SEMESTER-II 

SUBJECT-STATISTICS  

FULL MARKS:40        CONTACT HOURS :40 

COURSE CODE : THEORY  

Unit No. TOPICS CONTACT HOURS 

UNIT 1 Introduction of Quintile and percentile 

Absolute measures of Dispersion: Range Mean 

deviation, Standard deviation, Quartile deviation, 

their properties and relations between different 

measures. Relative measures of Dispersion: 

Coefficient of variation, coefficient of Quartile 

deviation. 

10 

UNIT-2 Raw and central moments up to fourth order and 

their conversions, Cauchy-Schwartz Inequality. 

Measures of Skewness and Kurtosis: Different 

measures based on moments and Quartiles 

(associated inequalities involving b1 and b2 

coefficients) 

07 

UNIT-3 Random experiment: Sample Space, Notion of events 

and operations with events. 

Definition of Probability: Classical and Relative 

frequency approach to probability with limitations. 

Axiomatic Definition of Probability (Statement only) 

Theorem of Total Probability, Bonferroni’s inequality, 

Boole’s inequality.  

Compound Probability, Conditional Probability and 

Bayes’s theorem, Statistical independence of events 

(No. of events not more than three) and related 

problems.     

12 

UNIT-4 Concept of polynomials, Different forms of n-th 

degree polynomials relating to two different 

interpolation formulae, Remainder theorem. 

Concept of Interpolation,     and E operators and their 

relation. 

Simple Interpolation: Newton’s forward and 

Backward Interpolation. Formulae (without 

Derivation) 

05 

UNIT-5 Population Statistics: 

Introduction: Vital events, Sources of data on 

Vital events, Rates and Ratio of vital events. 

Measurement of Mortality: CRD, SDR, STDR  

Measurement of Fertility: CBR, GFR, ASFR, TFR 

Measurement of Population growth: Crude rate 

of Nature increase and Vital index. 

06 

 Total 40 Hours 
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Proposed semester wise syllabus of Statistics 

Visva-Bharati  

Class-XII 

SEMESTER-I 

SUBJECT-STATISTICS  

FULL MARKS:40        CONTACT HOURS :60 

COURSE CODE : THEORY  

Unit No. TOPICS CONTACT HOURS 

UNIT 1 Mathematics: 

Binomial Theorem with negative and/or fractional 

power. 

Concept of series and sequence, Concept of 

convergence and divergence and related sums. 

Infinite series, e-series and log series and related 

sums. Concept of Maximum and Minimum, Concept 

of Partial derivative, Concept of Infinite Integral 

(Gamma integral and Beta integral and their relation 

with factorial) 

16 

UNIT-2 Probability Distributions 

Random variables and its probability distributions, 

Cumulative distribution function, Probability Mass 

Function, Probability density function, Expectation. 

Variance 

15 

UNIT-3 Some Discrete Distribution 

Uniform distribution, Binomial distribution, Poisson 

distribution, Geometric distribution and their 

properties with related problems. Fitting of above 

distributions.  

16 

UNIT-4 Least square method and curve fitting (linear and 

exponential) 

04 

UNIT-5 Time series analysis 

Introduction, Different components of time 

series, Different models of time series, Trend 

determination by method of simple moving 

averages and by fitting mathematical curves 

(straight line and exponential curve) using least 

square principle. 

09 

 Total 60 Hours 
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Proposed semester wise syllabus of Statistics 

Visva-Bharati  

Class-XII 

SEMESTER-II 

SUBJECT-STATISTICS      

FULL MARKS:40         CONTACT HOURS :40 

COURSE CODE  : THEORY  

Unit No. TOPICS CONTACT HOURS 

UNIT 1 Bivariate  Data Analysis: 

Bivariate Data, Scatter diagram, Two-way frequency 

distribution, Marginal and conditional distribution. 

Simple correlation and its properties. Simple 

regression analysis and its related results, Rank data 

and rank correlation. (Spearman’s Rank Correlation 

coefficient –case of no tie) 

09 

UNIT-2 Some Continuous Distribution 

Rectangular distribution and normal distribution, 

their properties with related problems. Fitting of 

above distributions. 

07 

UNIT-3 Sampling theory and sampling distribution  

Population and Sample, parameter and statistic, 

Complete Enumeration and sample surveys, Basic 

principles of sample survey, Advantages of Sample 

survey over complete enumeration. Concept of 

probability sampling, Practical methods of drawing a 

random sample using a random Number Table, 

SRSWR and SRSWOR , Concept of Sampling 

distribution of sample mean and sample proportion, 

and their standard errors.  

06 

UNIT-4 The p.d.f and shape of x
2
, t and F with expectation 

and variance. (without derivation) 

03 

UNIT-5 Estimation  

Idea of inference, Point estimation, Interval 

estimation, Estimator, and estimate. Four basic 

criteria of Estimator, Concept of bias. Idea of 

unbiasedness and minimum variance 

unbiasedness. Point estimation of binomial 

proportion, Poission mean, normal mean and 

variance (using method of moments).    

05 

UNIT-6 Testing of Hypothesis : 

Statistical test of Hypothesis-Null and Alternative 

hypothesis, Simple and Composite hypothesis Type I 

and Type II error, Critical region, level of significance, 

Power of a test, One sided and Two sided tests. 

Critical Value. 

Tests of Significance related to a single Binomial 

Proportion and Poission Mean (using Large sample 

approximation), Mean and variance of a single 

univariate normal distribution.  

06 

 



5 

 

UNIT-7 Statistical Quality Control 

Introduction, Idea of Quality and Quality 

Control, advantages of Statistical Quality 

control, process and Lot control, Control chart 

technique Construction of control charts by 

variables, X and R 

04 

 Total 40 Hours 

 



























































 

 

VISVA BHARATI 

CLASS – XI 

SEMISTER – I 

SUBJECT CODE- 044 

BIOLOGY SYLLABUS (THEORY AND PRACTICAL) 

FULL MARKS :  50 

 

 CREDIT: 3.5 (THEORY 2.5 + PRACTICAL 1)                                             CREDIT HOUR :105 (75+30)                                                           

        
(THEORY: INTERNAL ASSESMENT:7        SEMESTER EXAM: 30, TIME: 2HRS.)    

(PRACTICAL: INTERNAL ASSESMENT:3 SEMESTER EXAM :10, TIME: 3 HRS) 

                                       

OBJECTIVES:  

1. Enhance knowledge on biodiversity, classification systems and major plant and 

animal groups. 

2. Learners will gain insights into taxonomy, biological classification and the 

distinguishing features of various life forms. 

3. Explore cell structure and the processes of cell cycle. 

4. Strengthen knowledge about key physiological process like photosynthesis in plants. 

5. Emphasizes deep understanding on the human respiratory, endocrine systems and 

movements highlighting their structure, functions and related disorders. 

 

COURSE CONTENTS : 

GROUP GROUP 

TITLE 

UNIT 

NO. 

UNIT TITLE COURSE CONTENTS MARKS 

ALLOTED 

 

A 

 

Diversity 

of living 

world 

1 The living 

world 

Definition and concept of 

Biodiversity; Need for classification, 

Three domains of life, taxonomy and 

systematics; Concept of species and 

taxonomical hierarchy; Binomial 

nomenclature; Tools for study of 

biodiversity; Museums, Zoological 

parks, Herbaria, Botanical gardens 

14 

2 Biological 

classification 

Five kingdom classification, Salient 

features and classification of Monera, 

Protista and Fungi into major groups; 

Lichens, Viruses and viroids 

 

3 Plant Kingdom classification of plants into major 

groups: Algae, Bryophyta , 

Pteridophyta, Gymnosperm and 

Angiosperms ( Three to five salient 

and distinguishing features and 

examples of each category) 

 



4 Animal 

kingdom 

Salient features and classification of 

animals, Non chordates  up to phylum 

level and chordates up to class level 

(three to five salient and 

distinguishing features and examples 

of each category) 

 

 

B Unit of life 

and plant 

physiology 

5 Cell - the unit 

of life 

Cell theory and cell as the basic unit 

of life; Structure of prokaryotic and 

eukaryotic cells; Plant cell and animal 

cell;  Cell envelope:  Structure and 

function of cell membrane cell wall; 

Cell Organelles: Ultrastructure and 

function of endoplasmic reticulum, 

Golgi bodies, Lysosomes, 

Mitochondria, Plastid, Ribosomes, 

Microbodies, Cytoskeleton, Cilia, 

Flagella, Centrioles; Nucleus 

 

8 

6 Cell cycle and 

cell division 

Cell cycle, Mitosis and meiosis and 

their significance 

 

7 Photosynthesis Photosynthesis as a means of 

autotrophic Nutrition, Site of 

Photosynthesis, Pigments involved in 

Photosynthesis (elementary level); 

Photochemical and biosynthetic faces 

of photosynthesis, Cyclic and 

noncyclic for the 

photophosphorylation; Chemiosmotic 

hypothesis, Photo respiration, C3 and 

C4 pathways, CAM cycle (schematic 

pathway only), Factors affecting 

photosynthesis.  

 

C Functional 

dynamism 

in man 

8 Breathing and 

Respiration 

Respiratory organs in animal ( recall 

only); Respiratory system in human; 

Mechanism of breathing and its 

regulation in humans- exchange of 

gases, Transport of gases regulation of 

respiration, Respiratory volume; 

Disorders related to respiration- 

Asthma, Emphysema, Occupational 

respiratory disorders (in brief) 

 

 

8 

9 Locomotion 

and Movement 

 

Types of movement-Ciliary , 

Flagellar, Muscular; Skeletal muscle, 

Contractile protein and muscle 

contraction; Skeletal system and its 

functions; Joints; Disorders of 

muscular and Systems- - Myasthenia, 



Gravis, Tetany, Muscular dystrophy, 

Arthritis, Osteoporosis, Gout. 

 

10 Chemical 

coordination 

and regulation 

Endocrine glands and hormones; 

Human endocrine system- 

Hypothylamus, Pituitary, Pineal, 

Thyroid parathyroid adrenal pancreas 

gonads; Mechanism of hormone 

action (elementary idea); Role of 

hormones as messengers and 

regulators, Hypo and hyper activity 

related disorders: Dwarfism 

acromegaly, Cretinism, Goiter, 

Exophthalmic goiter, Diabetes, 

Addision’s disease 

 

PRACTICAL: 

 1. Herbarium sheet- Monocotyledonous and Dicotyledonous herbs. (any five) 

2. Study of specimens/slides/models and identification with reasons- Fungi ( Mucor/Rhizopus/ 

Yeast/Agaricus); Algae(Spirogyra/Chlamydomonas); Bryophyta (Pogonatum /Marchantia); 

Pteridophyta(Dryopteris/Marsilea); Gymnosperm(Pine with male and female cone); 

Angiosperm( one monocotyledonous and one dicotyledonous plant). 

3. Study of specimens/slides/models and identification with reasons- Amoeba, 

Paramoecium, Sycon, Hydra, Liver fluke, Ascaris(male and female),Earthworm, Leech, Prawn, 

Honeybee, Apple snail, Unio, Star fish, Petromyzon, Shark, Rohu, Frog, Lizard, Pigeon and 

Rabbit. 

4. Observation of dead and living cells from plant and animal samples. 

5. Observation of cilia and flagella. 

6. Identification of different stages of mitosis and meiosis through permanent slides. 

7. Experiment to prove that sunlight is essential for photosynthesis. 

8. Experiment showing presence of carbon dioxide in exhaled air. 

9. Study of human skeleton and different types of joints with the help of virtual image and model. 

10. Study of plasmolysis in epidermal peels. (eg. Rheo leaves)  

Learning Outcomes : 

1. Build foundational knowledge of living organisms and biological systems. 

2. Strengthen classification, observation and diagrammatic skills. 

3. Relate biological concepts to human physiology and health. 

4. Apply scientific reasoning to understand biological structure and functions. 

5. Develop observational and analytical skills through structured study of systems 

and cycles in living organisms. 

6. Overall, it encourages scientific thinking and real-life applications of biological knowledge. 



Reference books:  

1.NCERT Class 11 Biology Textbook - 

2 Trueman's Elementary Biology- K.N. Bhatia and M.P. Tyagi. 

3.S. Chand's Biology -Dr. P.S. Verma and Dr. B.P. Pandey 

4. Biology, Author Gopal Chandra Guchayit, subhadeep Chakrabarty, Anindya Santra 

Publisher Chhaya Prakashani 

(bengali version) 

5. Essential Biology 11  Author:  Dr.Ardhendu Sekhar Nandi, Dr.Trilochan Midya, Dr. Dulal Chandra 

Santra ( publisher : Santra publication) Bengali & english version 

6.CHHAYA BIOLOGY : SOMA BANERJEE, DR. ASHIM KUMAR GHOSH. English version 

7.Master of NCERT for NEET(UG) 

8.NCERT work book biology 

Arihant prakashak 

9.Ucchamadhyamik Porikshagare Jibvidya  

Author: Dr. Dulal Chandra Santra and published by Santra Publication. 

10.Practical Biology Class 11 published by Modern Publishers 

Author V. K. Khosla Kanta Khosla 

11.Arihant CBSE Laboratory Manual Biology Class 11 

 

 

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                          

 

 

 



VISVA BHARATI 

CLASS – XI 

SEMISTER – II 

SUBJECT CODE-044 

BIOLOGY SYLLABUS (THEORY AND PRACTICAL) 

FULL MARKS :  50 

 

CREDIT : 3.5  (THEORY 2.5+PRACTICAL 1)                                                CREDIT HOUR :105 (75+30)     

(THEORY: INTERNAL ASSESMENT:7         SEMESTER EXAM : 30, TIME : 2HRS.)    

(PRACTICAL: INTERNAL ASSESMENT:3   SEMESTER EXAM :10,  TIME: 3 HRS) 

 

OBJECTIVES: 

1. Understand the morphology and modifications of flowering plant parts (root, stem, 

leaf, flower, fruit, seed). 

2. Learn about plant and animal tissues, especially in dicots, monocots, frogs and 

cockroaches. 

3. Explore the structure and function of biomolecules and enzymes. 

4. Study the process of cellular respiration and energy production in plants and 

animals. 

5. Examine plant growth, development and the role of hormones and environmental 

factors. 

6. Understand the human circulatory and excretory systems including the functioning 

of related organs, their regulation and disorders. 

7. Learn the basics of neural control, coordination and sensory systems in humans. 

 

COURSE CONTENT  

GROUP GROUP 

TITLE 

UNIT 

NO 

UNIT TITLE COURSE CONTENT NUMBER 

ALLOTED 

A Structural 

organisation 

of plants 

and animals 

1 Morphology 

of flowering 

plants 

Morphology and modifications 

of different parts of flowering 

plants, Root – origin, structure, 

types and modification. Stem – 

Morphology and modification. 

Leaf, inflorescence, flower, fruit 

and seed. 

                                      

 

14 

2 Anatomy of 

flowering 

plants 

Anatomy and functions of tissue 

system in dicots and monocots. 

 

 

3 Animal tissue 

in brief 

Structure and functions of 

epithelial, connective, muscular 

and nervous tissue in bries. 

4 Structural 

organisation in 

Animals 

Morphology, anatomy and 

functions of different systems 

(digestive, circulation, 



resperation, nervous and 

reproductive) of Cockroach and   

Frog 

 

B Plant 

physiology 

5 Biomolecules Chemical constituents of living 

cells. Biomolecular structure and 

function of proteins, 

carbohydrates, lipids, nucleic 

acids. Enzymes – properties, 

naming, structure, types, 

mechanism of enzyme action.  

 

8 

6 Respiration in 

plants 

Respiration: Exchange of gases; 

Cellular respiration – Glycolysis, 

Fermentation (anaerobic), TCA 

cycle and electron transport 

system (aerobic); Energy 

relations – number of ATP 

molecules generated; 

Amphibolic pathways; 

Respiratory quotient  

 

7 Plant growth 

and 

development 

Plant growth and development: 

Seed germination; Phases of 

plant growth and plant growth 

rate; Conditions of growth; 

Differentiation , 

Dedifferentiation and 

redifferentiation; Sequence of 

developmental process in a plant 

cell. Growth regulation – Auxin, 

Gibberellins, Cytokinin, ABA; 

Seed dormancy; Vernalisation, 

Photoperiodism.  

 

C Human 

physiology  

8 Body fluid and 

circulation 

Body fluid and circulation: 

Composition of blood, Blood 

groups, Coagulation of blood; 

Composition of lymph and its 

function. Human circulatory 

system – Structure of human 

heart and blood vessels; Cardiac 

cycle, Cardiac output, ECG; 

Double circulation; Regulation 

of cardiac activity; Disorders of 

circulatory system- 

Hypertension, Coronary artery 

disease, Angina pectoris, Heart 

failure(in brief) 

 

8 

9 Excretory 

products and 

their 

elimination 

Excretory products and their 

elimination : Modes of excretion 

– Ammonotelism, Ureotelism, 

Uricotelism; Human excretory 



system – Structure and function; 

Urine formation, 

Osmoregulation; Regulation of 

kidney function – Rennin-

angiotensin, Atrial natriuretic 

factor, ADH and diabetes 

insipidus; Role of other organs 

in excretion; Disorders- 

Uraemia, Renal failure, Renal 

calculi, Nephritis; Dialysis and 

artificial kidney ( in brief) 

 

 

10  

Neural control 

and 

coordination 

 

Neural control and coordination: 

Neuron and nerves. Nervous 

system in humans – Central 

nervous system; Peripheral 

nervous system and visceral 

nervous system. Generation and 

conduction of nerve impulse; 

Reflex action ; Sensory 

perception; Sense organs; 

Elementary structure and 

functions of eye and ear. 

 

 

 

 

PRACTICAL: 

1. Study and describe locally available common flowering plants from family Malvaceae and 

Fabaceae including dissection and display of floral whorls, anther and ovary to show number of 

chambers (placentation). Floral formula and floral diagrams, type of root, type of stem, leaf. 

(arrangement, shape ,venation, simple and compound) 

2. Preparation and study of transverse section of monocot root and stem. 

3. Preparation and study of transverse section of dicot root and stem. 

4. Study of different systems of cockroach. 

5. Test for the presence of sugar (Benedict test) and proteins. (Biuret test). 

6. Study of distribution of stomata in the upper and lower surface of leaves. 

7. Experiment to show the role of auxin in root formation. 

8. Test to determine blood group using proper kit. 

 

 



Learning Outcomes: 

1. Introduces students to the structure and function of plants and animals covering 

topics like morphology, anatomy and physiology. 

2. Builds foundational knowledge of biomolecules, enzymes, respiration and plant 

growth. 

3. Students also explore the structure and regulation of major human systems 

including circulatory, excretory and nervous systems. 

4. Develops observational, analytical and diagrammatic skills through structured 

study of systems and processes in living organisms. 

5. Overall learners will be able to relate biological concepts to functional processes in 

living organisms and understand their relevance in health and development. 

 

Reference books: 

1.NCERT Class 11 Biology Textbook - 

2 Trueman's Elementary Biology- K.N. Bhatia and M.P. Tyagi. 

3.S. Chand's Biology -Dr. P.S. Verma and Dr. B.P. Pandey 

4. Biology, Author Gopal Chandra Guchayit, subhadeep Chakrabarty, Anindya Santra 

Publisher Chhaya Prakashani 

(bengali version) 

5. Essential Biology 11  Author:  Dr.Ardhendu Sekhar Nandi, Dr.Trilochan Midya, Dr. Dulal Chandra 

Santra ( publisher : Santra publication) Bengali & english version 

6.CHHAYA BIOLOGY : SOMA BANERJEE, DR. ASHIM KUMAR GHOSH. English version 

7.Master of NCERT for NEET(UG) 

8.NCERT work book biology 

Arihant prakashak 

9.Ucchamadhyamik Porikshagare Jibvidya  

Author: Dr. Dulal Chandra Santra and published by Santra Publication. 

10.Practical Biology Class 11 published by Modern Publishers 

Author V. K. Khosla Kanta Khosla 

11.Arihant CBSE Laboratory Manual Biology Class 11 

 

 

 

 

 

 

 

 

                                                           



VISVA BHARATI 

CLASS – XII 

SEMISTER – I 

SUBJECT CODE-044 

BIOLOGY SYLLABUS (THEORY AND PRACTICAL) 

FULL MARKS :  50 

 

 CREDIT: 3.5 (THEORY 2.5 +PRACTICAL 1)                                              CREDIT HOUR :105 (75+30)       

(THEORY: INTERNAL ASSESMENT:7        SEMESTER EXAM:  30, TIME: 2HRS.)    

(PRACTICAL: INTERNAL ASSESMENT:3   SEMESTER EXAM :10, TIME: 3 HRS) 

                                        

OBJECTIVES:  

1. To develop conceptual understanding of reproductive structures and processes in both plants and 

humans. 

2. To know key principles of heredity, gene expression and inheritance patterns. 

3. Encourage scientific inquiry by connecting biological concepts to real-world applications in 

biotechnology, agriculture, and medicine. 

4. Understand the basics of immunology and build awareness of common diseases and major health 

issues. 

5. Explore agricultural techniques and practices related to food production and appreciate their scientific 

and economic relevance.  

6. Learn core ecological terms and concepts and observe interactions such as mutualism and predation 

within ecosystems. 

 

COURSE CONTENT 

GROUP GROUP 

NAME 

UN

IT 

NO 

UNIT NAME COURSE CONTENTS  ALLOTE

D 

MARKS 

A Reproduction 

and Genetics 

1 Human 

reproduction 

female reproduction systems; 

Microscopic anatomy of testis and 

ovary; Gametogenesis - 

Spermatogenesis and oogenesis ; 

Menstrual cycle ; Fertilization , 

Embryo development up to 

blastocyte formation, Implantation; 

pregnancy and placenta formation ( 

elementary idea) ; Parturition ( 

elementary idea); Lactation 

  

14 

2 Sexual 

reproduction 

in flowering 

plants 

Sexual reproduction in flowering 

plant: Flower structure; 

development of male and female 

gametophytes; pollination – Types, 

agencies and examples; Out 

breeding devices; Pollen-pistil 



interaction; Double fertilization; 

Post fertilization events – 

Development of endosperm and 

embryo, Development of seed and 

formation of fruits; Special modes 

of reproduction Apomixis, 

Parthenocarpy, Polyembryony; 

Significance of seed dispersal and 

fruit formation 

 

3 Heredity and 

variation 

 Heredity and variation : Mendelian 

inheritance ; Deviations from 

Mendelism – Incomplete 

dominance , Co- dominance, 

Multiple alleles and inheritance of 

blood groups, Pleotropy; 

Elementary idea of polygenic 

inheritance; Chromosome theory of 

inheritance ; Chromosomes and 

genes ; Sex determination – in 

humans , birds and honey bee ; 

Linkage and crossing over ; Sex 

linked inheritance – Haemophilia , 

Colour blindness ;  Mendelian 

disorders in humans – Thalassemia 

; Chromosomal disorders in 

humans; Down’s syndrome, 

Turner’s and Klinefelter’s 

syndromes. Basic concept of 

mutation. 

 

B Biology and 

human 

welfare 

4 Human health 

and Diseases  

Health and disease :( A) Basic 

concept of immunology – vaccines; 

(B) Pathogens; parasites causing 

human diseases Malaria, Filariasis, 

Taeniasis, Ascariasis , Amoebiasis  

(C) cancer and AIDS – Causes, 

symtoms , Effect and control; (d) 

Adolescens – Drug and alcohol 

abuse, Its reason , Stage , Early 

signs, Symptoms , Effect and 

rehabilitation ; Sexual transmitted 

diseases (STD) and its prevention. 

 

 

8 

5 Improvement 

in food 

production 

: Plant breeding, Tissue culture, 

Single cell protein, Biofortification, 

Apiculture and Animal husbandry ( 

Scientific name and economic 

importance)  

 

C Ecology and 

Environment 

6 Organisms and 

Environment 

Habitat and niche, Population and 

ecological adaptations; Population 

interactions – Mutualism, 

8 



Competition, Predation, Parasitism; 

Population attributes – Growth, 

Birth rate and death rate , Age 

distribution. 

 

7 Ecosystem  Patterns, Components; Productivity 

and decomposition ; Food chain 

and food web ; Energy flow ; 

Pyramids of numbers – Biomass 

and energy, Ecological succession   

 

 

Practical : 

1.Study of flowers adapted to pollination by different agencies. 

2. Study of in vivo and in vitro pollen germination. 

3. Study of dominant and recessive characters in humans like rolling of tongue, ear 

lobes etc. 

4. Isolation of DNA from available plant material. 

5. Slide preparation and observation of barr body from squamous epithelial cells. 

6. Common disease causing organisms and their parasitic adaptation. ( Entamoeba , 

Ascaris, Plasmodium, Taenia) 

7. Study of population interactions. (commensalism, mutualism, parasitism, 

competition and predation) 

8. Observation of pond ecosystem. 

9. Observe food chain in a grassland ecosystem. 

 Learning outcomes 

1. Equips students with a strong foundation in genetics, molecular biology, reproduction and human 

health. 

2. Enhances understanding of key biological processes such as pollination, inheritance patterns, gene 

expression, and immunity 

3. Strengthen critical thinking by analyzing genetic data and exploring molecular mechanisms 

4. Gain awareness of major human diseases, their prevention and the impact of lifestyle choices on 

health. 

5. Explore the agricultural techniques and modern day practices related to food production and get 

introduced to biotechnological applications in that field. 

6. Develop keen understanding about ecological principles governing organisms and ecosystems. 

7. Promote analytical and observational skills through real-world examples and scientific reasoning. 

8. Overall, the course fosters both conceptual clarity and practical understanding about plant 

reproduction, developmental biology, genetics and environmental biology. 

 



Reference books :  

1.NCERT Class 12 Biology Textbook - 

2 Trueman's Elementary Biology- K.N. Bhatia and M.P. Tyagi. 

3.S. Chand's Biology -Dr. P.S. Verma and Dr. B.P. Pandey 

4. Biology, Author Gopal Chandra Guchayit, subhadeep Chakrabarty, Anindya Santra 

Publisher Chhaya Prakashani 

(bengali version) 

5. Essential Biology 12,  Author:  Dr.Ardhendu Sekhar Nandi, Dr.Trilochan Midya, Dr. Dulal 

Chandra Santra ( publisher : Santra publication) Bengali & english version 

6.CHHAYA BIOLOGY : SOMA BANERJEE, DR. ASHIM KUMAR GHOSH. English version 

7.Master of NCERT for NEET(UG) 
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VISVA BHARATI 

CLASS – XII 

SEMISTER – II 

SUBJECT CODE-044 

BIOLOGY SYLLABUS (THEORY) 

FULL MARKS:  50 

 

 CREDIT : 3.5 (2.5 THEORY +1 PRACTICAL)                                                           CREDIT HOUR :105  

 (THEORY: INTERNAL ASSESMENT:7        SEMESTER EXAM: 30, TIME: 2HRS.)    

(PRACTICAL: INTERNAL ASSESMENT:3   SEMESTER EXAM :10, TIME: 3 HRS) 

 

OBJECTIVES:  
 
1. Provide a strong foundation and promote critical thinking in the field of genetics and molecular 
biology. 
 
2. Gain a comprehensive understanding of reproductive health in humans and associated technologies. 
 
3. Explore the fundamental principles of evolution, mechanisms of genetic change and human origins. 
 
4. Comprehensive idea about the role of microbes in industry, health, agriculture and their practical 
applications. 
 
5. To know the key concepts in biotechnology and its transformative impact on health and agriculture. 
 
6. Reinforce environment awareness through topics on biodiversity, pollution and conservation efforts. 
 
7. Overall, the course builds scientific awareness, critical thinking and responsible attitudes towards 
genetics, health, technology and the environment. 

 

COURSE CONTENT 

GROUP GROUP 

TITLE 

UNIT 

NO 

UNIT NAME COURSE CONTENT MARKS 

ALLOTED 

A Genetics, 

reproductive 

health and 

evolution 

1 Molecular 

basis of 

inheritance  

 

  Molecular basis of inheritance: 

Search for genetic material and 

DNA as genetic material; 

Structure of DNA and RNA; 

DNA packaging; DNA 

replication; Central Dogma; 

Transcription, Genetic code, 

Translation; Gene expression 

and regulation – Lac operon ; 

Genome , Human and rice 

genome projects ; DNA 

fingerprinting 

 

14 

2 Reproductive 

health 

Reproductive Health: Need for 

reproductive health ; Birth 

control – Need and methods, 

contraception and medical 

termination of pregnancy 

(MTP); Amniocentesis;  



Infertility and assisted 

reproductive technologies – 

IVF, ZIFT, GIFT ( elementary 

idea for general awareness). 

 

3 Evolution  Origin of life ; Biological 

evolution and evidences for 

biological evolution , 

Paleontology ,  Comparative 

anatomy, Embryology and 

molecular evidence ; Darwin’s 

contribution, Modern synthetic 

theory of evolution; Mechanism 

of evolution – Variation, 

Mutation and recombination, 

Modern and natural selection 

with examples, Types of natural 

selection ; Gene flow and 

genetic drift; Hardy- 

Weinberg’s principle ; Adaptive 

radiation ; Human evolution. 

 

 

B Biology and 

human 

welfare 

4 Microbes in 

Human 

Welfare 

 

Microbes in food processing , 

Industrial production, Sewage 

treatment , Energy generation 

and microbes as bio-control 

agents and bio – fertilizers. 

Antibiotics; production and 

Judicious use. 

 

8 

5  Principles and 

processes of 

biotechnology 

 

Principles and processes of 

biotechnology ; Genetic 

Engineering ( Recombinant 

DNA Technology) 

 

6 Application of 

Biotechnology 

in health and 

agriculture 

 

Application of Biotechnology in 

Health and Agriculture : Human 

insulin and vaccine production, 

Stem cell technology , Gene 

therapy; Genetically modified 

organism – Bt crops ; 

Transgenic animals; Biosafety 

issues , Biopiracy and Patents. 

 

 

C Ecology and 

environment 

7 Biodiversity 

and its 

conservation 

Biodiversity– Concept , 

patterns, importance; loss of 

biodiversity; biodiversity 

conservation; hotspot, 

endangered organism, 

extinction, Red Data Book, 

Sacred Groves, biosphere 

reserves , national parks, 

8 



Wildlife, sanctuaries and 

Ramsar sites. 

 

8 Environmental 

issues 

Air pollution and its control ; 

water pollution and its control ; 

agrochemicals and their effects; 

solid waste management; 

radioactive waste management ; 

greenhouse effect and global 

warming ; ozone depletion; 

deforestation ; any three case 

studies as success stories 

addressing environmental 

issues, - Chipko movement , 

Silent valley movement, 

Normada Bachoa Andolan 

 

 

PRACTICAL: 

1. Study of blastula through permanent slide. 

2. Observation of histology of mammalian testis and mammalian ovary through 

permanent slide. 

3. Study of homologous and analogous organs in plants and animals. 

4. Study of plant fossils. 

5. Transverse section and slide preparation of monocot and dicot leaves. 

6. Study of sunken stomata in Nerium leaf. 

7. Collection of blood and preparation of blood film staining and observation of blood 

cells of human. 

8. Study the structure of a typical complete flower and an incomplete flower. 

(dissection, drawing labelling and description) 

Learning Outcomes 

1. Provide a strong foundation and promote critical thinking in the field of genetics and molecular 

biology. 

2. Gain a comprehensive understanding of reproductive health in humans and associated technologies. 

3. Explore the fundamental principles of evolution, mechanisms of genetic change and human origins. 

4. Comprehensive idea about the role of microbes in industry, health and agriculture and their practical 

applications. 

5. To know the key concepts in biotechnology and its transformative impact on health and agriculture. 

6. Reinforce environment awareness through topics on biodiversity, pollution and conservation efforts. 

7. Overall, the course builds scientific awareness, critical thinking and responsible attitudes towards 

genetics, health, technology and the environment. 



 

Reference books: 

1.NCERT Class 12 Biology Textbook - 

2 Trueman's Elementary Biology- K.N. Bhatia and M.P. Tyagi. 

3.S. Chand's Biology -Dr. P.S. Verma and Dr. B.P. Pandey 

4. Biology, Author Gopal Chandra Guchayit, subhadeep Chakrabarty, Anindya Santra 

Publisher Chhaya Prakashani 

(bengali version) 

5. Essential Biology 12,  Author:  Dr.Ardhendu Sekhar Nandi, Dr.Trilochan Midya, Dr. Dulal 

Chandra Santra ( publisher : Santra publication) Bengali & english version 

6.CHHAYA BIOLOGY : SOMA BANERJEE, DR. ASHIM KUMAR GHOSH. English version 

7.Master of NCERT for NEET(UG) 

8.NCERT work book biology 

Arihant prakashak 

9.Ucchamadhyamik Porikshagare Jibvidya  

Author: Dr. Dulal Chandra Santra and published by Santra Publication. 

10.Practical Biology Class 12 published by Modern Publishers 

Author V. K. Khosla Kanta Khosla 

11.Arihant CBSE Laboratory Manual Biology Class 12 

 

 

 


