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ACCOUNTS (858)

CLASS XI
There will be two papers in the subject: 

Paper I - Theory:  3 hours ……80 marks 

Paper II- Project Work………20 marks 

PAPER - I (THEORY) – 80 Marks 
There will be one paper of 3 hours duration of                     
80 marks divided into two parts: 
Part I (20 marks): will be compulsory and will 
consist of short answer questions, testing 
knowledge, application and skills relating to 
elementary/ fundamental aspects of the entire 
syllabus. 
Part II (60 marks): Candidates will be required to 
answer five questions out of eight from this section. 
Each question shall carry 12 marks. 

1.   Introduction to Accounting  

Background of accounting and accountancy; 
types of accounts; basic terms used in 
accounting, and Accounting Equation.  

(i) Evolution of accounting: The three phases. 
(ii) Basic Terms: Event, Transaction, 

Vouchers, Capital, Assets (intangible, 
tangible, fixed, current, liquid, wasting and 
fictitious), Liabilities (internal and external 
– current, long-term and contingent), 
Trade Debtors, Trade Creditors, 
Purchases, Sales, Goods traded in, Stock 
(raw material, work in progress and 
finished goods), Profit, Loss, Expense, 
Revenue, Income and Drawings. 

(iii) Accounting equation: Meaning and 
usefulness.  

(iv) Meaning and definition of Book-keeping, 
Accounting and Accountancy; difference 
between book-keeping, accounting and 
accountancy; accounting cycle. 

(v) Users of accounting information. 
(vi) Subfields of accounting: Meaning of 

financial accounting, cost accounting and 
management accounting.  

NOTE: Practical problems in Accounting 
Equation are not required. 

2.  Journal, Ledger and Trial Balance 

(i) Journal: recording of entries in journal with 
narration. 

(a) Classification of Accounts- traditional 
classification or modern approach. 

(b) Double Entry System.  
(c) Rules of journalizing – traditional 

classification or modern approach. 
(d) Meaning of journal; Advantages of 

using a journal. 
(e) Format of journal.  
(f) Simple and compound journal entries. 
(g) Opening Journal entry. 
(h) Journal Entries- Input CGST and Input 

SGST / Input IGST; Output CGST and 
Output SGST/ Output IGST. 

(ii) Ledger: posting from journal to respective 
ledgers. 
(a) Meaning of ledger. 
(b)  Format of a ledger. 
(c)  Mechanics of posting. 
(d) Closing / Balancing of ledger accounts- 

expenses and revenues to be closed by 
transferring to Trading / P/L Account 
depending upon their direct/ indirect 
nature and balances of Assets, 
Liabilities and Capital to be carried 
down.  

(e) Adjusting and closing journal entries. 

(iii) Sub-division of journal - cash book 
[including simple cash book and triple 
column cash book (cash, bank and 
discount) with - contra entry pertaining to 
receipt of cheque not deposited on the same 
day; adjustments pertaining to a definite 
cash balance to be maintained / overdraft 
facility to be availed at the end of the 
month. Petty cash book (including 
analytical and imprest system), sales day 
book, purchases day book, sales return day 
book, purchases return day book and 
Journal proper. 

 
(a) Cash book [including simple cash book 

and triple column cash book (cash, 
bank and discount) with - contra entry 
pertaining to receipt of cheque not 
deposited on the same day; adjustments 
pertaining to a definite cash balance to 
be maintained / overdraft facility to be 
availed at the end of the period]. 

(b) Petty cash book (including analytical 
and imprest system). 
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(c) Sales day book, purchases day book- 
Simple (Date, Particulars, I. No, L.F, 
Details, Amount); Columnar (Date, 
Particulars, I. No, L.F, Details, Net 
Invoice, Goods, Carriage. 

(d) Sales return day book, purchases return 
day book- Simple (Date, Particulars, 
Credit/ Debit Note No., L.F, Details, 
Amount. 

(e)  Journal proper. 
(f) Mechanics of posting from special 

subsidiary books. 

NOTE: Transactions with GST in Cash Book 
and in all the Day Books and journal entries 
for setting off Input GST against Output GST 
are excluded. 

(iv) Trial Balance.   
(a) Meaning, objectives, advantages and 

limitations of a Trial Balance. 
(b) Preparation of the Trial Balance by the 

balance method from the given ledger 
account balances. 

3.  Bank Reconciliation Statement 

 Bank Reconciliation statement. 

(i) Meaning and need for bank reconciliation 
statement. 

(ii) Preparation of a bank reconciliation 
statement from the given cash book balance 
/ overdraft or pass book balance / 
overdraft.  

(iii) Preparation of a bank reconciliation 
statement from the extract of the cash book 
as well as the pass book relating to the 
same month. (Practical problem not 
required) 

(iv) Preparation of an amended cash book and 
a bank reconciliation statement after 
adjusting the cash book balance from the 
given cash book balance. 

4.    Depreciation 

Depreciation, Methods of charging 
depreciation, Method of recording depreciation. 

(i) Depreciation: meaning, need, causes, 
objectives and characteristics. 

(ii) Methods of charging depreciation: Straight 
Line and Written Down Value method; 
advantages, limitations of both the methods 
and differences between the two. 

(iii)Methods of recording depreciation: 
charging to asset account, creating 

provision for depreciation / accumulated 
depreciation. 

(iv) Problems relating to purchase and sale of 
assets (with or without asset disposal 
account) incorporating the application of 
depreciation under the two stated methods. 

NOTE: Questions on change of method from 
SLM to WDV and vice-versa are not required. 

5. Bills of Exchange  

(i) Introduction to Negotiable Instruments: 
explanation of basic terms.  
Meaning of negotiable instruments; Bills of 
exchange, promissory note (including 
specimen and distinction), cheque, 
advantages and disadvantages of Bills of 
Exchange, explanation of basic terms - 
drawer, drawee, payee, endorser, 
endorsee, bill on demand / bill on sight, bill 
after date, bill after sight, tenure of the bill, 
days of grace, due date, endorsement and 
discounting of bills, bill sent for collection, 
dishonour of a bill, holder of a bill, noting 
charges, notary public, renewal of a bill, 
retirement of a bill and insolvency of the 
drawee/acceptor. 

(ii) Practical problems on the above in the 
books of drawer, drawee and endorsee- 
Journal entries and Ledger accounts. 

Self explanatory. 

NOTE:  
• Accommodation Bill is not required. 
• Recording in the books of the bank not 

required. 

6.  Accounting Concepts 

GAAP (Generally Accepted Accounting 
Principles), Basis of Accounting; Accounting 
Standards; Knowledge and understanding of 
IFRS (International Financial Reporting 
Standards).  

(i) GAAP: Going Concern, Accounting Entity, 
Money Measurement, Accounting Period, 
Complete Disclosure, Revenue 
Recognition, Verifiable Objective, 
Matching Principle, Historical Cost, 
Accrual Concept, Dual Aspect Concept, 
Materiality, Consistency, Prudence and 
Timeliness, Industry Practice, Substance 
over legal form. 

(ii) Basis of accounting – cash basis and 
accrual basis (meaning; difference). 
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(iii) Accounting Standards: Meaning; Utility/ 
Advantages. 

(iv) IFRS (International Financial Reporting 
Standards) - Meaning; Need for IFRS; 
Fundamental Assumptions in IFRS- Going 
Concern, Accrual, Measuring Unit, 
Purchasing Power; difference between 
IFRS and Indian GAAP; Procedure for 
implementation of IFRS; India and IFRS. 

7.   Final Accounts and Concept of Trading, 
Profit and Loss account and Balance Sheet 
(with and without adjustments), Marshalling 
of Balance Sheet 

(i)   Capital and Revenue Expenditure/Income. 

(a) Meaning and difference between 
capital expenditure and revenue 
expenditure with examples. 

(b) Meaning and difference between 
capital income and revenue income 
with examples. 

(c) Meaning and difference between 
capital profit and revenue profit with 
examples. 

(d) Meaning and difference between 
capital loss and revenue loss with 
examples. 

(e) Meaning of deferred revenue 
expenditure with examples. 

(f) Meaning and difference between 
capital receipts and revenue receipts 
with examples. 

(ii) Provisions and Reserves.  

Meaning, importance; difference between 
provisions and reserves; types of reserves - 
revenue reserve, capital reserve, general 
reserve, specific reserve and secret reserve.  

(iii) Trading, Profit and Loss Account and 
Balance Sheet of a sole trader, (Horizontal 
Format) without adjustments. 

 Meaning object, importance and 
preparation of Trading, Profit and Loss 
Account and Balance Sheet of a sole 
trader. 

(iv)  Preparation of Trading Account, Profit and 
Loss Account and Balance Sheet with 
necessary adjustments.  

 Adjustments relating to closing stock, 
outstanding expenses, prepaid expenses, 
accrued income, income received in 
advance, depreciation, bad debts, provision 
for doubtful debts, provision for discount 

on debtors, manager’s commission (on the 
net profit before and after charging such 
commission), goods distributed as free 
samples, goods taken by the owner for 
personal use and abnormal loss; Treatment 
of Adjusted Purchases and calculation of 
cost of goods sold. 

(v) Marshalling of a Balance Sheet: Order of 
permanence and order of liquidity. 

(vi) Adjusting, closing and transfer entries. 

      GST is excluded in Adjustments and in the 
Trial Balance. 

NOTE: 

1. Practical problems on preparation of 
provision for doubtful debts account are 
not required. 

2. Since creating provision for doubtful debts 
accounts involves being prudent, in the 
absence of any information of the amount 
of the new provision, it will be assumed 
that the amount of the new provision will 
be the same as the old provision unless the 
remaining debtors are good.   

8.  Rectification of Errors 

Errors and types of errors: Rectification of 
errors after the preparation of trial balance and 
rectification of errors after the preparation of 
Final Accounts. 

(i) Types of Errors: errors of omission, errors 
of commission, errors of principle, 
compensating errors. 

(ii) Rectification of errors after the preparation 
of trial balance and through suspense 
account if required. 

(iii) Rectification of errors after the 
preparation of Final Accounts through P/L 
Adjustment A/c if required. 

NOTE: Redrafting of Balance Sheet not 
required. 
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PAPER II – PROJECT WORK – 20 Marks 

Candidates will be expected to have completed two 
projects from any topic covered in Theory.   

Mark allocation for each Project [10 marks]: 

Overall format 1 mark 

Content 4 marks 

Findings 2 marks 

Viva-voce based on the Project only 3 marks 
 

A list of suggested Projects is given below: 

1. Preparation of Journal / sub-division of journal, 
Ledger, Trial balance and Financial Statements 
of a trading organization on the basis of a case 
study. 

• Develop a case study of a sole trader 
starting business with a certain amount of 
capital. 

He could have got the amount from his past 
savings or by borrowing from a bank by 

mortgaging his personal assets or by 
winning a lottery or any other source.  

• Write in detail, his transactions during the 
year- his purchases - cash and credit, sales-
cash and credit, expenses, purchase of fixed 
assets and depreciation charged on them, 
any outstanding expenses, prepaid 
expenses, accrued income, drawing bills of 
exchange, accepting bills payable, etc. 

• From this case study developed (which 
should have at least 15 transactions), pass 
the journal entries, post them into the 
ledger, prepare a Trial Balance and the 
Trading and Profit and Loss Account and 
Balance Sheet. 

2.  Prepare a Bank Reconciliation Statement and 
Amended Cash Book from the information 
given in your Cash Book and Bank Statement                     
(Pass Book) with at least fifteen transactions. 
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BIOLOGY (863) 
 

CLASS XI
 
There will be two papers in the subject: 
Paper I: Theory:  3 hours  ...70 marks 
 

Paper II: Practical:  3 hours  ...  15 marks 
 Project Work      …  10 marks 
 Practical File         …  5 marks 

PAPER 1- THEORY: 70 Marks 

There will be no overall choice in the paper. Candidates will be required to answer all questions. Internal choice 
will be available in two questions of 2 marks each, two questions of 3 marks each and all the three questions of    
5 marks each. 

 

S.NO. UNIT TOTAL WEIGHTAGE 

1. Diversity of Living Organisms 09 Marks 

2. Structural Organisation in Animals and Plants 11 Marks 

3. Cell: Structure and Function 15 Marks 

4. Plant Physiology 17 Marks 

5. Human Physiology 18 Marks 

TOTAL 70 Marks 
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PAPER I –THEORY – 70 Marks 

Note: All structures (internal and external) are 
required to be taught along with diagrams. 

 

1. Diversity of Living Organisms 

(i) The Living World 

Three domains of life; taxonomy and 
systematics; concept of species and 
taxonomical hierarchy; tools for study of 
taxonomy-museums, zoological parks, 
herbaria, botanical gardens, key. 

Three domains of life – distinguishing 
features of (archaea, bacteria, eukarya). 
Definition and explanation of the terms 
taxonomy (numerical taxonomy, 
cytotaxonomy and chemotaxonomy) and 
systematics. Concept of species. Major 
taxonomical hierarchies (phylum, class, 
order, family, genus, species): definition and 
examples with reference to classification of 
man, house fly, mango and wheat. Aids for 
study of taxonomy - a very brief idea of 
museum and herbaria, zoological parks and 
botanical gardens. Definition of taxonomical 
keys. 

Three systems of classification – artificial, 
natural and phylogenetic.  

(ii) Biological Classification 

Five kingdom classification; s alient 
features and classification of Monera, 
Protista, Fungi, P l a n t a e  and Animalia. 
Lichens, Viruses and Viroids. 

(a) Five-kingdom system of classification 
and characteristics of different kingdoms 
with examples. 

(b) Kingdom Monera: Bacteria - 
classification of bacteria according to 
shape, nutrition and mode of respiration; 
differences between gram +ve and   
gram –ve bacteria; types of reproduction 
– definition of fission, conjugation, 
transduction and transformation (details 
not required).  
Mycoplasma – three distinctive features. 

Economic importance with reference to 
role of bacteria in sewage treatment, 
antibiotics, energy production and house 
hold products (curd and cheese only). 

 (c) Kingdom Protista – only two general 
characteristics and two examples                              
of subgroups: (i) Chrysophytes                                  
(ii) Dinoflagellates,  (iii) Euglenoids,                   
(iv) Slime moulds,  (v) Protozoans (to be 
studied under rhizopods, flagellates, 
ciliates and sporozoans with two 
characteristics including modes of 
locomotion and two examples of each). 

(d) Kingdom Fungi: general characteristics 
and mode of reproduction of each 
(including types of spores and sexual 
reproduction – definition of isogamy, 
anisogamy, oogamy, plasmogamy, 
karyogamy and dikaryophase).  
Zygomycetes, Ascomycetes, 
Basidiomycetes, Deuteromycetes - 
characteristics with examples. Role of 
fungi in the field of medicine, bakery and 
environmental decomposition. Definition 
of lichens and mycorrhiza (ecto and 
endo).  
Life cycles not required.    

(e) Virus (characteristic features – link 
between living and non-living, structure 
of TMV and bacteriophage and 
contribution of the following scientists: 
D.J. Ivanowsky,         M.W. Beijerinck, 
W.M. Stanley) and Viroid (definition 
only). 

(iii) Plant Kingdom      
(a) Algae - characteristics (morphology, 

common name, major pigments, stored 
food, composition of cell wall, flagellar 
number and position of insertion, habitat, 
mode of sexual reproduction) and 
examples of Chlorophyceae, 
Phaeophyceae, Rhodophyceae; Economic 
importance of algae – any five.  

(b) Bryophyta – three general 
characteristics, graphic outline of life 
cycle of Funaria with reference to 
alternation of generations. Economic 
importance of bryophytes. 



3 

 

(c) Pteridophyta: three characteristics; 
Graphic outline of life cycle of a typical 
pteridophyte (fern). Definition of 
homospory and heterospory with relevant 
examples. Economic importance. 

(d) Gymnosperms: general characteristics 
and graphic outline of life cycle of a 
typical gymnosperm (Pinus). Economic 
importance. 

(e) Angiosperms – general characteristics 
and classification into monocots and 
dicots. 

(f)  Comparison of life cycle patterns of 
different plant groups (haplontic, 
diplontic and haplo-diplontic). 

(iv) Animal Kingdom  

Non-chordata - five distinguishing 
characters with two examples of Porifera,  
Cnidaria, Ctenophora, Platyhelminthes, 
Nematoda (Aschelminthes), Annelida, 
Mollusca, Arthropoda, Echinodermata, 
Hemichordata. 

Chordata – sub-classification of Chordata 
with reference to notochord - sub phyla 
Urochordata, Cephalochordata. Vertebrata 
(classes – cyclostomata, chondrichthyes, 
osteichthyes,  amphibia, reptilia, aves and 
mammalia) – three distinguishing characters 
with two examples of each). 

2. Structural Organisation in Animals and Plants 

(i)  Morphology of Flowering Plants  

Morphology of flower. Structure of a typical 
flower, types of inflorescence (racemose and 
cymose).  

Structure of a typical flower, 
bracteates/ebracteate, [symmetry 
(actinomorphic, zygomorphic), 
trimerous/tetramerous/pentamerous 
complete/ incomplete, non-essential whorls 
(calyx: gamosepalous, polysepalous, corolla: 
gamopetalous, polysepalous, perianth, 
aestivation: valvate, twisted, imbricate, 
vexillary), essential whorls (androecium: 
cohesion - syngenesious, synandrous, 
monadelphous, diadelphous, polyadelphous; 

adhesion – epipetalous, epiphyllous; number 
of lobes – monothecous, dithecous; 
Gynoecium: position of ovary – epigynous, 
hypogynous, perigynous, cohesion – 
apocarpous, syncarpous, number of locules – 
unilocular, bilocular, multilocular], types of 
inflorescence (racemose and cymose – 
definition and differences; subtypes not 
required). 

 (ii)  Anatomy of Flowering Plants 
(a) Plant Tissues: Internal structure of root, 

stem and leaf.  

Cellular diagrams of T.S. of roots and 
stem and V.S. of monocot and dicot 
leaves are required. 

(b) Secondary growth in dicot stem. 
Basic idea of how secondary growth 
takes place in dicot stems (with the help 
of outline diagrams) and formation of 
annual rings. Activity of the cambium 
and cork cambium, formation of 
secondary tissues, differences between 
heart wood and sap wood. Definition of 
bark. 

(iii)  Structural Organisation in Animals   
Cockroach 
Morphology, anatomy and functions of 
different systems (digestive, circulatory, 
respiratory, nervous and reproductive) of an 
insect (cockroach) - a brief account only. 

3. Cell: Structure and Function 
(i) Cell - the Unit of Life 

Structure of eukaryotic cells; cell envelope; 
cell membrane, cell wall (including 
definition of plasmodesmata); cell 
organelles – ultrastructure and function; 
endomembrane system (endoplasmic 
reticulum, Golgi bodies, lysosomes, 
vacuoles), mitochondria, ribosomes, 
plastids, microbodies; cytoskeleton, cilia, 
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flagella, centrioles; nucleus, nuclear 
membrane, chromatin, nucleolus. 

General structure of eukaryotic cell, ultra-
structure and function of cell wall, cell 
membrane (description of fluid mosaic 
model; types of junctions (tight, adhering 
and gap junctions); functions of the plasma 
membrane: active and passive transport, 
brief explanation of facilitated diffusion 
(uniport, symport and antiport) with one 
example. Mitochondria, nucleus (structure 
and types of chromosomes on the basis of 
the position of centromere, satellite), types 
of plastids, endomembrane system 
(endoplasmic reticulum, Golgi complex, 
lysosomes and vacuoles), ribosomes, 
microbodies, cytoskeleton, cilia, flagella 
and centrioles; microfilaments and 
microtubules, flagella and cilia. 

 (ii)  Biomolecules 

P roteins, carbohydrates, lipids, enzymes. 

Carbohydrates: general classification and 
functions of: monosaccharides (glucose, 
ribose and deoxyribose), disaccharides 
(maltose, lactose and sucrose), 
polysaccharides (glycogen, starch, cellulose, 
inulin, and chitin).  

 Proteins: amino acids – (structure: glycine, 
alanine, serine); essential and nonessential 
amino acids; levels of protein structure 
(primary, secondary, tertiary and 
quaternary); functions of proteins.  

Lipids: classification, structure and functions 
of fats and oils.  

 Enzymes: general properties, nomenclature 
and classification of enzymes according to 
type of reactions, co-factors (prosthetic 
groups, coenzymes and metal ions. Factors 
affecting enzyme activity - temperature, pH, 
substrate concentration. Competitive 
inhibitors.   

(iii) Cell Cycle and Cell Division 
Cell cycle and meiosis. 
Definition of C-value, different stages of cell 
cycle (Go, G1, S, G2 and M). 
Different stages of meiosis with diagrams. 
Significance of meiosis.  

4. Plant Physiology 

(i) Transport in Plants 

Plant-water relations, water potential, long 
distance transport of water - absorption, 
apoplast, symplast, transpiration pull, root 
pressure and guttation; transpiration, 
opening and closing of stomata; uptake and 
translocation of mineral nutrients - 
transport of food - phloem transport, mass 
flow hypothesis. 

Importance of water; active and passive 
absorption of water; apoplastic and 
symplastic movements, definition of water 
potential (numerical problems based on this 
concept are not required). Root pressure – 
definition; definition of transpiration, 
significance of transpiration. Stomatal 
mechanism – K+-ion mechanism. Mechanism 
of ascent of sap by cohesion – tension and 
transpiration pull theory.  Guttation – 
definition, differences between transpiration 
and guttation. Function of stomata, lenticel 
and hydathode. 

Transport of solutes; evidence which indicate 
that downward movement of organic solutes 
takes place in phloem (tracer technique), 
mechanism of - translocation - mass flow 
hypothesis. 

(ii) Mineral Nutrition 

Essential minerals, macro and micronutrients 
and their role; deficiency symptoms; mineral 
toxicity; elementary idea of hydroponics,  
nitrogen cycle, biological nitrogen fixation. 

Criteria for essentiality of minerals, 
hydroponics, macro and micronutrients; role 



5 

 

and deficiency symptoms (hunger signs) of 
various elements. Mineral toxicity. 

Biological nitrogen fixation, non-symbiotic 
nitrogen fixation and symbiotic nitrogen 
fixation. Role of Rhizobium, Azospirillum, 
Azolla, Anabaena and Nostoc; importance of 
nitrogenase complex and leghaemoglobin 
pigment. Nitrogen cycle (graphic outline). 

(iii)  Photosynthesis in higher plants 

Photosynthesis: Definition; site                           
of photosynthesis, photochemical and 
biosynthetic phases of photosynthesis; 
cyclic and non-cyclic 
photophosphorylation; chemiosmotic 
hypothesis; photorespiration; C3 and C4 

pathways; factors affecting photosynthesis. 

Contributions of Priestley, Sachs, 
Engelmann, van Neil; differences between 
absorption and action spectra. 

   Photochemical phase - pigment systems, 
cyclic and non-cyclic photophosphorylation, 
chemiosmotic hypothesis; biosynthetic phase 
- C3 and C4 cycles – graphic representation 
in correct sequence (carboxylation, 
glycolytic reversal and regeneration of 
pentose); Differences between C3 and C4 
cycles; Photosystems I and II, 
Photorespiration pathway in brief - 
explanation of how RuBP carboxylase acts 
as RuBP oxygenase.             Kranz anatomy. 
Blackman’s Law of limiting       factors, 
factors affecting photosynthesis. 

(iv) Respiration in Plants 

Cellular respiration - glycolysis, 
fermentation (anaerobic), TCA cycle a n d  
electron transport system (aerobic); energy 
relations - number of ATP molecules 
generated; amphibolic pathways; respiratory 
quotient. 

Types of respiration; mechanism of 
respiration: glycolysis, Krebs’ cycle, ETS 
(only flowchart). Oxidative phosphorylation 
– definition; Brief idea of fermentation and 
Amphibolic pathway. Definition of 

respiratory quotient and RQ values of 
carbohydrates, proteins and fats. 

(v) Plant Growth and Development 

Seed germination; phases of plant 
growth; differentiation, dedifferentiation 
and redifferentiation; growth regulators - 
auxin, gibberellin, cytokinin, ethylene, 
ABA; seed dormancy; vernalisation; 
photoperiodism. 

A brief idea about differentiation, 
dedifferentiation and redifferentiation.  
Growth rate – definition; measurement of 
growth by direct method and use of 
auxanometer, factors affecting growth. 

Physiological role of growth regulators in 
plants (such as auxins, gibberellins, 
cytokinins, ethylene and abscisic acid – four 
effects of each); Definition of dormancy and 
quiescence; causes and methods of breaking 
seed dormancy. 

Photomorphogenesis in plants. 

A brief idea of short day, long day and day 
neutral plants; critical day length, 
definition and differences between 
photoperiodism and vernalisation.  

5.    Human Physiology 

(i) Digestion and Absorption. 

     Alimentary canal and digestive glands, 
role of digestive enzymes;  peristalsis, 
digestion, absorption and assimilation of 
proteins, carbohydrates and fats; calorific 
values of proteins, carbohydrates and 
fats; egestion; nutritional and digestive 
disorders. 

Calorific value of carbohydrates, proteins 
and fats per gram; Structure and functions 
of the digestive organs and their associated 
glands, types of dentition (thecodont, 
heterodont, diphyodont) and dental formula 
of human; diagram of the digestive system 
with correct position of the organs and the 
associated glands; diagrammatic 
representation of T.S. of gut showing the 
four layers - histology of individual organs 



6 

 

not required; physiology of digestion and 
absorption of food; definition of bolus, 
peristalsis, deglutition, emulsification;  
assimilation of digested food; disorders of 
the digestive system – Protein Energy 
Malnutrition ( PEM), indigestion, 
constipation, vomiting, jaundice, diarrhoea. 

(ii) Breathing and exchange of gases. 

Respiratory system in humans; mechanism 
of breathing and its regulation - exchange 
of gases, transport of gases and regulation 
of respiration; disorders related to 
respiration.  

Organs involved in respiration; mechanism 
of pulmonary gas exchange; breathing 
process should be explained showing the 
action of diaphragm and intercostal 
muscles, regulation of respiration; 
transport of oxygen in the blood, 
oxyhaemoglobin dissociation curve; 
transport of CO2; chloride shift, disorders 
of respiratory system such as - asthma, 
emphysema, occupational respiratory 
disorders. 

(iii) Body fluids and circulation. 

Human circulatory system - structure of 
human heart;  cardiac cycle, cardiac output, 
ECG; double circulation; regulation of 
cardiac activity; disorders of circulatory 
system. 

External and internal structure of heart; 
working of the heart and blood flow through 
the heart during different phases should be 
described under the following headings - 
auricular systole, auricular diastole, 
ventricular systole, ventricular diastole and 
joint diastole; definition of stroke volume 
and cardiac output, regulation of heart beat, 
ECG; arterial blood pressure (systolic and 
diastolic), double circulation. Disorders of 
the circulatory system such as hypertension, 
coronary artery disease, angina pectoris and 
heart failure. 

(iv) Excretory products and their elimination. 

Modes of excretion - ammonotelism, 
ureotelism, uricotelism; human excretory 

system - structure and function; urine 
formation, osmoregulation; regulation of 
kidney function, renin - angiotensin, atrial 
natriuretic factor, role of erythropoietin; 
disorders of the excretory system - uraemia, 
renal failure, renal calculi, nephritis; dialysis 
and artificial kidney. 

Define, differentiate and explain the terms 
ammonotelism, ureotelism and uricotelism; 
external and internal structure of the kidney 
(L.S.); structure of nephron; physiology of 
urine formation - ultra filtration, selective 
reabsorption and active (tubular) secretion. 
Counter current system, regulation of urine 
formation, definition of micturition, renin-
angiotensin system, role of atrial natriuretic 
factor and erythropoietin.  
Homeostasis – definition. Disorders of the 
excretory system - uraemia, renal failure, 
renal calculi, nephritis. 
Haemodialysis and artificial kidney. 

(v) Locomotion and Movement 
Skeletal muscles - contractile proteins and 
muscle contraction; skeletal system and its 
functions; joints; disorders of muscular 
and skeletal system. 
Locomotion: Basic aspects of human 
skeleton (number and names of the bones of 
axial and appendicular skeleton).  
Functions of human skeleton; different types 
of joints - their location and function; sliding 
filament theory of muscle contraction; 
definition of summation, tetanus, rigor 
mortis, differences between red and white 
muscles.   
Disorders of muscular and skeletal system:                       
(i) Myasthenia gravis, (ii) Tetany,                    
(iii Muscular dystrophy, (iv) Arthritis,        
(v) Osteoporosis, (vi) Gout. 

(vi) 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; sensory perception; sense 
organs; elementary structure and functions 
of eye and   ear. 
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Structure and functions of various parts of 
the brain and spinal cord; conduction of 
nerve impulses through nerve fibre (non-   
myelinated and myelinated) and through 
synapse; physiology of reflex action, natural 
reflex and conditioned reflex - definition, 
examples and differences; reflex arc to be 
taught with diagram showing the pathway by 
means of arrows; eye and ear: structure and 
working to be done along with the help of   
diagrams. Definition of olfactory receptor 
and gustato receptor. 

(vii) Chemical Co-ordination and Integration 
Endocrine glands and hormones; human 
endocrine system - hypothalamus, pituitary, 
pineal, thyroid, parathyroid, adrenal, 
pancreas, gonads; mechanism of hormone 
action (elementary idea); role of hormones 
as messengers and regulators, hypo - and 
hyperactivity and related disorders; 
dwarfism, acromegaly, cretinism, goitre, 
exophthalmic goitre, diabetes mellitus and 
diabetes insipidus, Grave’s disease, 
Addison's disease. 
Brief idea of location of endocrine glands; 
role of hypothalamus; hormones secreted by 
different lobes of pituitary and their 
functions; feedback control of tropic 
hormones to be discussed giving examples; 
hormones of pineal, thymus, thyroid, 
parathyroid, pancreas, adrenal glands, GI 
tract (gastrin, secretin, GIP, CCK-PZ) and 
gonads; mechanism of hormone action 
(through cAMP and steroid hormones only); 
effects of hypo secretion and hyper secretion 
of various hormones of the above mentioned 
glands. 
Note: Diseases related to all the human 
physiological systems to be taught in brief. 
 
 
 
 
 
 
 

 

PAPER II 

 PRACTICAL WORK – 15 Marks 

1.  Scientific Techniques 

To study parts of a dissecting microscope and 
compound microscope.  

The students should know all parts of dissecting 
and compound microscope and be able to handle 
the microscope independently. 

2. Physiology 

 (i) Food tests: test for starch, glucose, sucrose, 
proteins and fats. 

 Food tests: tests should be reported in 
tabular form. Both positive and negative tests 
should be reported. 

(ii) To study the effect of heat on permeability of 
beet root cells. 

 To study the effect of heat on permeability of 
cell membrane of beet root cells: students 
should record the observations at very low 
temperature, room temperature and higher 
temperature to see the degree of leaching 
and conclude accordingly.   

(iii) Separation of plant pigments from leaves by 
chromatography. 

(iv) Demonstration of plasmolysis (using Rhoeo 
leaf / onion bulb). 

3.  Morphology  

(i) Morphology and modification of roots, stems 
and leaves. 

Teachers can show examples of roots, stems 
and leaves modified for mechanical support, 
storage, reproduction or perennation – 
students should learn to identify and draw the 
specimens. 

Leaves: phyllotaxy – alternate, opposite 
whorled (with an example of each), shape, 
venation, simple and compound. 
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(ii) Preparation of temporary slides of Mucor / 
Rhizopus. 

The teacher should guide the students on the 
technique of culture, staining and mounting 
the material and then observing under the 
microscope. The students should also be able 
to make labelled diagrams and record 
observations.    

4.   Cytology 
Preparation of temporary slides of - 
(i) Onion peel (to study the plant cell) 
(ii) Stages of mitosis in onion root tips.  
Correct method of selecting the root tip, fixing, 
staining and mounting should be taught. 
Different stages should be observed first in low 
power and after locating the area, the students 
should see it under high power. Various stages 
should be drawn and labelled.  
(iii) T.S of monocot and dicot stem.  
(iv) T.S. of monocot and dicot root.  
After staining and mounting the tissue students 
should be able to draw the diagram and label all 
the parts as seen under the low power of 
microscope. 

5. Spotting: (Three minutes to be given for each 
spot which includes identification, drawing a 
labelled diagram and writing at least two 
characteristics). 
(a) Identification of stained preparations of the 

following: 
(i) Identification of mammalian blood cells. 
(ii) Bacteria 
(iii) Spirogyra 
(iv) Amoeba 
(v) Yeast 

(b)  Identification of the following specimens - 
(i) Liverworts 
(ii) Moss 
(iii) Fern 
(iv) Pinus 
(v) Mushroom 
(vi) One monocot plant – bamboo 
(vii) One dicot plant – Petunia  

(viii) Sponge  
(ix) Hydra 
(x) Tape worm  
(xi) Leech 
(xii) Silk Worm 
(xiii) Rohu fish 
Students should be taught how to identify, 
draw, label and give at least two significantly 
visible characteristics, as observed, of each 
spot, in a given time of three minutes. 

(c) Comment on experimental set up studied in 
physiology. 
(a) Osmosis 
(b) Transpiration 
(c) Photosynthesis 
(d) Transpiration pull. 
Students should identify (aim of the 
experiment), draw a labelled diagram of the 
physiological set-up and write observation 
and inference of the experiment within the 
allotted time i.e., 3 minutes. 

PROJECT WORK AND PRACTICAL FILE – 
15 Marks 

Project Work – 10 Marks 
Candidate is to creatively execute one 
project/assignment on any aspect of Biology. 
Preference is to be given to investigatory projects. 
Following is only a suggestive list of projects. 
Teachers may assign or students may choose any one 
project of their choice. 
(i) Project related to experiment on any aspect of 

plant life/animal life. 
(ii) Project related to any aspect of environment. 
(iii) Diabetes. 
(iv) Endocrine disorders.   
(v) Yeast fermentation and production of alcohol or 

any other commercial industry dependant on 
plants and/or animals or their products. 
In addition, students may be taught how to 
culture: 
− Earthworms. 
− Protozoans. 
− Moulds. 
− Setting up of an aquarium. 
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Suggested Evaluation Criteria for Project Work: 
Format of the Project: 
– Content 
– Introduction 
– Presentation (graphs, tables, charts, newspaper 

cuttings, diagrams, photographs, statistical 
analysis if relevant) 

– Conclusion/ Summary 
– Bibliography 
Practical File – 5 Marks 
Each practical done during the year, needs to be 
recorded by the student in the Practical file and 
the same must be checked, signed and dated by 
the teacher. 

Teachers are required to assess students on the basis 
of the Biology Practical file maintained by them 
during the academic year. 

SCIENTISTS AND THEIR CONTRIBUTIONS 

1. Beijerinck – Contagium vivum fluidum 
2. Carl Woese – Three domains of life 
3. Curtis – Transpiration is a necessary evil 
4. Engelmann – Action spectrum of photosynthesis 
5. F.F. Blackman – Law of limiting factor 
6. F.W. Went – Isolated Auxins 
7. Farmer and Moore – Discovered meiosis 
8. Garner and Allard – Photoperiodism 
9. George Palade – Discovered ribosomes 
10. Huxley and Niedergerke – Sliding filament 

theory 
11. Ivanowsky – Discovered Tobacco Mosaic Virus 
12. Karl Landsteiner – Blood groups 
13. Katherine Esau – Anatomy of plants 
14. Levitt – Active K+ transport theory of stomatal 

movement 
15. Munch – Proposed mass flow hypothesis 
16. Peter Mitchell – Chemiosmotic coupling 

hypothesis 
17. Priestley – Plants restore oxygen in the air 

18. Renner – Coined the terms active and passive 
absorption of water 

19. Robert Brown – Discovered nucleus 
20. Singer and Nicolson – Proposed fluid mosaic 

model of plasma membrane 
21. Sutherland – cyclic AMP as second messenger 
22. T. O. Diener – Discovered viroids 
23. Thomas Addison – Father of endocrinology 
24. Van Neil – Oxygen released during 

photosynthesis comes from water 
25. W. M. Stanley – Crystallised TMV 
286 Waldeyer – Coined the term chromosome 
27. Whittaker – Five kingdoms of life 
28. William Harvey – Discovered circulatory system 

LIST OF ABBREVIATIONS TO BE STUDIED 

1. ABA – Abscisic Acid 
2. ANF – Atrial Natriuretic Factor 
3. CCK –Cholecystokinin  
4. DPD – Diffusion Pressure Deficit 
5. ECG – Electrocardiogram 
6. ETS – Electron Transport System 
7. FAD – Flavin Adenine Dinucleotide 
8. GA – Gibberellic acid 
9. GFR – Glomerular Filtration Rate 
10. GIP – Gastric Inhibitory Peptide 
11. IBA – Indole Butyric Acid 
12. LHC – Light Harvesting Complex 
13. NAA – Naphthalene Acetic Acid 
14. OAA – Oxaloacetic Acid 
15. PEM – Protein Energy Malnutrition 
16. PGA – Phosphoglyceric Acid 
17. PGRs – Plant Growth Regulators 
18. PPLO – Pleuro Pneumonia Like Organism 
19. PZ – Pancreozymin 
20. RQ – Respiratory Quotient 
21. RUBISCO – Ribulose Bisphosphate Carboxylase 

oxygenase 
22. TMV – Tobacco Mosaic Virus 
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CHEMISTRY (862)

CLASS XI  
There will be two papers in the subject: 
Paper I:  Theory- 3 hours   ... 70 marks Paper II: Practical - 3 hours   ...  15 marks 

 Project Work           …  10 marks 
Practical File          …  5 marks 

PAPER 1- THEORY: 70 Marks 
 There will be no overall choice in the paper. Candidates will be required to answer all questions. Internal 
choice will be available in two questions of 2 marks each, two questions of 3 marks each and all the three 
questions of 5 marks each. 

S.No. UNIT TOTAL WEIGHTAGE 
1. Some Basic Concepts of Chemistry  

 
Physical Chemistry 

32 Marks 

2. Structure of Atom 
3. Classification of Elements and Periodicity in Properties 
4. Chemical Bonding and Molecular Structure 
5. States of Matter: Gases and Liquids 
6. Chemical Thermodynamics 
7. Equilibrium 
8. Redox Reactions  

Inorganic Chemistry 
15 Marks 

9. Hydrogen 
10. s -Block Elements 
11. Some p -Block Elements 
12. Organic Chemistry: Some basic Principles and Techniques  

Organic Chemistry 
23 Marks 

13. Hydrocarbons 
14. Environmental Chemistry 

TOTAL 70 Marks 
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PAPER I –THEORY – 70 Marks 

1.    Some Basic Concepts of Chemistry 

General introduction: Importance and scope of 
chemistry. 

Study of matter. Understanding laws of 
chemical combination. Dalton's atomic theory: 
concept of elements, atoms and molecules. 
(i) The concept of atoms having fixed properties 

in explaining the laws of chemical 
combination. 
Study about atoms. Dalton’s atomic theory: 
Main postulates of the theory; its limitations.  
Laws of chemical combinations:  
 Law of conservation of mass. 
 Law of definite proportions.  
 Law of multiple proportions.  
 Law of reciprocal proportions. 
 Gay Lussac’s law of gaseous volumes.  
Statement, explanation and simple problems 
based on these laws.  

(ii)Chemical equivalents, volumetric calculations 
in terms of normality. C = 12.00 should be 
taken as a standard for expressing atomic 
masses. 
Equivalent weight expressing the combining 
capacity of the elements with the standard 
elements such as H, Cl, O, Ag, etc.  
Variable equivalent weight. Gram equivalent 
weights, relationship between gram 
equivalent weight, gram molecular mass and 
valency.  
Determination of equivalent weight of acids, 
alkalis, salts, oxidising and reducing agents.   
(experimental details not required). 
Terms used in volumetric calculations such 
as percentage (w/w and w/v), normality, 
molarity, molality, mole fraction, etc. should 
be discussed. Students are required to know 
the formulae and normality and molarity 
equations. 
Simple calculations on the above topics. 

2.  Structure of Atom 

Bohr's atomic model and its limitations (de 
Broglie's equation, Heisenberg’s uncertainty 
principle), concept of shells, subshells, orbitals. 

Quantum numbers, shapes of s, p and d 
orbitals. Rules for filling electrons in orbitals - 
aufbau principle, Pauli's exclusion principle 
and Hund's rule of maximum multiplicity. 
Electronic configuration of atoms, stability of 
half- filled and completely filled orbitals. 
(i)    Types of spectra: emission and absorption 

spectra. Band and line spectra to be 
discussed. 

(ii)  Bohr’s atomic model. 
       Postulates of Bohr’s theory – based on 

Planck’s quantum theory. 
       Merits of Bohr’s atomic model and 

explanation of hydrogen spectra.  
Calculations based on Rydberg’s formula. 

       Numericals on Bohr’s atomic radii, velocity 
and energy of orbits (derivation not 
required). 
Defects in Bohr’s Model. 

(iii) Quantum mechanical model of an atom - a 
simple mathematical treatment. Quantum 
numbers; shape, size and orientation of s, p 
and d orbitals only (no derivation). aufbau 
principle, Pauli’s exclusion principle, 
Hund’s rule of maximum multiplicity. 
Electronic configuration of elements in terms 
of s, p, d, f subshells. 
• de Broglie’s equation. Numericals. 
• Heisenberg’s Uncertainty Principle. 

Numericals. 
• Quantum numbers – types of quantum 

numbers, shape, size and orientation of 
the s, p and d subshells. Information 
obtained in terms of distance of electron 
from the nucleus, node, nodal planes and 
radial probability curve, energy of 
electron, number of electrons present in 
an orbit and an orbital. 

• aufbau principle, (n+l) rule.  
• Pauli’s exclusion principle.           
• Hund’s rule of maximum multiplicity. 
• Electronic configuration of elements and 

ions in terms of s, p, d, f subshells and 
stability of half-filled and completely 
filled orbitals. 
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3. Classification of Elements and Periodicity in 
Properties 

Significance of classification; Modern Periodic 
Law and the present form of periodic table 
leading to periodic trends in properties of 
elements - atomic radii, ionic radii, valency, 
ionisation enthalpy, electron gain enthalpy, 
electronegativity. Nomenclature of elements with 
atomic number greater than 100. 
(i) Modern Periodic Law 

      Modern periodic law (atomic number taken 
as the basis of classification of the elements). 

(ii) Long form of Periodic Table. 

General characteristics of groups and 
periods.   Division of periodic table as s, p, d 
and f blocks. IUPAC nomenclature for 
elements with Z> 100. 

(iii) Periodic trends in properties of elements. 

  Atomic radius, ionic radius,   ionisation 
enthalpy, electron gain enthalpy, 
electronegativity, metallic and non-metallic 
characteristics. 

•   Periodic properties such as valence 
electrons, atomic and ionic radii and their 
variation in groups and periods.  

• The idea of ionisation enthalpy, electron 
gain enthalpy and electronegativity must 
be given and their variation in groups and 
periods may be discussed. 

• The factors (atomic number, screening 
effect and shielding effect, the number of 
electrons in the outermost orbit) which 
affect these periodic properties and their 
variation in groups and periods. 

(iv) Periodic trends in chemical properties – 
periodicity of valence or oxidation states. 
Anomalous properties of second period 
elements.  

Diagonal relationship; acidic and basic nature 
of oxides.  

NOTE: Recommendations of the latest IUPAC 
for numbering of groups to be followed. 
Numbering 1 – 18 replacing old notation of                

I – VIII. Details given at the end of the 
syllabus.  

4. Chemical Bonding and Molecular structure 

Valence electrons, ionic bond character, covalent 
bond of ionic bond, covalent bond, bond 
parameters, lewis structure, polar character of 
covalent bond, VSEPR theory, geometry of 
covalent m o l e c u l e s ,  valence bond theory, 
concept of hybridisation involving s, p and d 
orbitals and shapes of some simple molecules. 
Coordinate bond. Molecular orbital theory of 
homonuclear diatomic molecules (qualitative 
idea only). Resonance and hydrogen bond.  

(i) Kossel-Lewis approach to chemical bonding. 
Octet rule, its application to electrovalent and 
covalent bonds. 

(ii)Electrovalent or ionic bond: Lewis structures 
of  NaCl, Li2O, MgO, CaO, MgF2, and Na2 S. 
 Definition of ionic bond.  
 The conditions necessary for the formation of 
ionic bonds such as:  
- low ionisation enthalpy of metals.   
- high electron gain enthalpy of non-

metals.  
- high lattice energy.  
- electronegativity difference between the 

reacting atoms.     
All these points must be discussed in detail. 
The formation of cations and anions of 
elements and their positions in the periodic 
table.  
Variable electrovalency; reasons for variable 
electrovalency i.e, due to inert electron pair 
effect and unstable core, by using suitable 
examples.  
Characteristics of electrovalent bond. 

(iii) Covalent Bond – Bond parameters, Lewis 
structure, polar character of covalent bond, 
shapes.  
Sigma and pi bonds e.g. formation of 
ammonia, nitrogen, ethene, ethyne, and 
carbon dioxide.  
Definition of covalent bond, conditions for 
formation of covalent bonds, types of covalent 
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bonds, i.e single, double and triple bonds.  
Sigma and pi bonds: H2, O2, N2.  
Classification of covalent bonds based on 
electronegativity of atoms - polar and non-
polar covalent bond, dipole moment. 
Formation of CH4, NH3, H2O, ethane, ethene, 
ethyne and CO2, etc. and their electron dot 
structure or Lewis structure.  
Characteristics of covalent compounds.  
Comparison in electrovalency and covalency. 
Reason for variable covalency e.g. 
Phosphorus 3 & 5 and sulphur 2, 4, 6 & 
chlorine 1, 3, 5 and 7.  
Formal charge of ions.  

(iv)  Deviation from octet rule and Fajan’s rules. 
Definition of octet rule.  
Failure of octet rule, due to either incomplete 
octet or exceeding of octet with suitable 
examples.  
Fajan’s rules: statements, conditions for 
electrovalency and covalency. Polar and non 
polar bonds should be correlated with 
Fajan’s rules.  

(v)  Valence Shell Electron Pair Repulsion 
(VSEPR) Theory; Hybridisation and shapes 
of molecules: hybridisation involving s, p and 
d orbitals only. 
Concept of electron-pair repulsion and 
shapes of molecules using suitable examples. 
Hybridisation and molecular shapes – 
definition, hybridisation of orbitals involving 
s, p and d orbitals (using suitable examples).  

(vi)   Molecular orbital theory: Qualitative 
treatment of homonuclear diatomic 
molecules of first two periods (hydrogen to 
neon), Energy level diagrams, bonding and 
antibonding molecular orbitals, bond order, 
paramagnetism of O2 molecule. Relative 
stabilities of O2,   O2

-, O2
2 - , O2

+ and N2, 
N2

+, N2
-, N2

2-. 
(vii) Co-ordinate or dative covalent bond, e.g. 

formation of oxy-acids of chlorine:              
Co-ordinate or dative covalent bonding: 
definition, formation of chlorous acid,  
chloric acid, perchloric acid, ammonium ion, 
hydronium ion, nitric acid, ozone.    

 

 (viii)Hydrogen bonding: the examples of hydrogen 
fluoride, water (ice), alcohol, etc. may be 
considered. 

 H-bonding – definition, types, condition for 
hydrogen bond formation, examples of             
inter-molecular hydrogen bonding in detail 
taking hydrogen fluoride, water and ice and 
ethanol into account. Intramolecular 
hydrogen bonding. 

5.  States of Matter: Gases and Liquids 

States of matter and their characteristic 
properties to establish the concept of the 
molecule. Boyle's law, Charles law, Gay Lussac's 
law, Avogadro's law, Avogadro’s number, ideal 
behaviour of gases and derivation of ideal gas 
equation. Kinetic Theory of gases. Deviation 
from ideal behaviour, van der Waal’s equation, 
liquefaction of gases, critical temperature.  
(i) Intermolecular interactions (van der Waals 

forces), types of van der Waals forces, 
melting and boiling points. 

(ii) The Gas Laws. 

Boyle’s law, Charles’ law, Absolute 
temperature, pressure temperature law, 
Avogadro’s law and Avogadro’s constant. 
Relationship between the mole and 
Avogadro’s number. 

Simple numerical problems based on the 
above laws. 

(iii) Dalton’s law, Graham’s law of diffusion. 

Dalton’s law of partial pressures and it’s 
application.  
Graham’s Law of diffusion and its 
application. 
Numerical problems based on the above. 

(iv)    Ideal gas equation and application of this 
equation. 
Ideal gas equation PV = nRT; its application 
in calculation of relative molecular mass and 
in the calculation of the value of R. 

(v) Kinetic Theory of gases. 
van der Waals’ equation (P + a/V2) (V-b)          
= RT for one mole of a gas. (numericals not 
required). The pressure correction and 
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volume correction may be explained. 
significance and units of ‘a’ and ‘b’ (van der 
Waals’ constant). Liquefaction of gases, 
critical temperature. 

6.  Chemical Thermodynamics 
(i)     First Law of Thermodynamics and its 

significance, work, heat, internal energy, 
enthalpy (∆U or ∆E and ∆H), heat capacity 
and specific heat. Hess's law of constant heat 
summation, enthalpy of bond dissociation, 
combustion, formation, atomisation, 
sublimation, phase transition, ionisation, 
solution and dilution. 
Meaning of: internal energy of the system, 
work done by the system, by the surroundings 
at constant temperature, heat absorbed by 
the system and by the surroundings at 
constant temperature.  
The sign convention for change in internal 
energy, heat given out or gained, work done 
by the system or by the surroundings.  
State function and path function - meaning 
with examples. Internal energy change, work 
done and heat absorbed in a cyclic process.  
Internal energy change in an isolated system 
and in a non-isolated system. Total internal 
energy change of a system and surroundings. 
Mathematical statement of the first law. 
Significance of first law of thermodynamics. 
Need for enthalpy – constant pressure or 
open vessel processes. Enthalpy - a 
thermodynamic property, state function. 
Mathematical form of enthalpy. 
Heat - the energy in transit. Conditions for 
the transfer of heat. Limitations in conversion 
of heat into  work. Condition at which heat 
transfer ceases, unit of heat.  
Meaning of work, capacity to do work, types 
of work. Mathematical form of reversible 
work and irreversible work. Difference 
between the reversible and  irreversible work 
done – graphically.  

             Definitions of the following: 
 Heat of reaction: Heat of formation – 

standard heat of formation, Heat of solution, 

Heat of dilution, Heat of neutralization, Heat 
of combustion. 
Constancy in the heat of neutralisation: 
Experimental verification in case of strong 
acids and strong bases. Reason for that 
observation – ionic neutralisation and the 
heat evolved. 
Definition of Calorific value of a fuel. 
Statement of Hess’ Law and its application. 
Problems based on Hess’ Law. 

(ii)     Second Law of Thermodynamics and its 
significance, spontaneity of a chemical 
change; Entropy, Free Energy. Inadequacy of 
First Law and need for Second Law; Ideas 
about reversible (recapitulation), spontaneous 
and non-spontaneous processes 
Meaning of entropy – derived from Second 
Law – statement of Second Law in terms of 
entropy; Physical significance of entropy;  
State function and not path function. Entropy 
change of the universe, reversible isothermal 
process and irreversible process. 
Meaning of thermal death, Gibb’s free 
energy of the system and Helmholtz free 
energy. Relationship between Gibb’s free 
energy and Helmholtz’s free energy.  
Relationship between change in Gibb’s free 
energy and equilibrium constant of a 
chemical reaction. Defining the criteria for 
spontaneity of a chemical change in terms of 
Gibb’s free energy. 
Note: Numericals based on the First Law, 
Second Law of Thermodynamics and Hess’ 
Law. 

 (iii) Third Law of Thermodynamics – statement 
only. 

 Self-explanatory. 

7.  Equilibrium 
(i) Chemical Equilibrium. 

     Introduction of physical and chemical 
equilibrium and its characteristics 
Dynamic nature of equilibrium, law of 
mass action, equilibrium constant and 
factors affecting equilibrium. Le Chatelier's 
principle and its applications. 
Irreversible and reversible reactions.  
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Physical equilibrium: solid-liquid, liquid-
vapour, solid-vapour; Characteristics of 
Physical equilibrium.  
Chemical equilibrium: Characteristics of 
chemical equilibrium; dynamic nature. Law 
of mass action; Equilibrium constant in 
terms of concentration Kc.  Gaseous 
reactions; Equilibrium constant in terms of 
partial pressures Kp.  Relationship between 
Kp and Kc; Characteristics of equilibrium 
constant; Units for equilibrium constant; 
Simple calculations of equilibrium constant 
and concentration.  
The following examples should be considered 
to show maximum yield of  products: 
- Synthesis of ammonia by Haber’s 

process. 
- The dissociation of dinitrogen tetra 

oxide.  
- Hydrolysis of simple esters.  
- The contact process for the manufacture 

of sulphuric acid.  
Le Chatelier’s Principle. Statement and 
explanation. 
Factors affecting chemical and physical 
equilibria should be discussed in the light of       
Le Chatelier’s principle. 
- Change of concentration.  
- Change of temperature.  
- Change of pressure.  
- Effect of catalyst. 
- Addition of inert gas. 

(ii) Ionic equilibrium 
    Introduction, electrolyte (strong and weak), 

non-electrolyte, ionisation, degree of 
ionisation of polybasic  acids ,  acid 
strength, concept of pH, pH indicators, 
buffer solution, common ion effect (with 
illustrative examples). Henderson equation, 
hydrolysis of salts, solubility and solubility 
product. 
Ostwald’s dilution law and its derivation. 
Strength of acids and bases based on their 
dissociation constant. Problems based on the 
Ostwald’s dilution law. 

Arrhenius, Brönsted-Lowry and Lewis 
concept of acids and bases, multistage 
ionisation of acids and bases with examples.  
Ionic product of water – definition,  pH, 
pOH, pKw  of solutions. 
pH indicators and their choice in titrimetry. 
Numericals on the above concepts.  
Common ion effect – definition, examples 
(acetic acid and sodium acetate; ammonium 
hydroxide and ammonium chloride),  
applications in salt analysis. 
Salt hydrolysis – salts of strong acids and 
weak bases, weak acids and strong bases, 
weak acids and weak bases and the  pH 
formula of the solutions of these salts in 
water with suitable examples.  
Buffer solutions: definition, examples, 
action; its interpretations based on Le 
Chatelier’s principle. Henderson equation.  
Solubility product: definition and application 
in qualitative salt analysis (Group II, III and 
IV cations).  
Numericals on pH, buffer solutions, solubility 
and solubility product. 

8. Redox Reactions 
Concept of oxidation and reduction, redox 
reactions, oxidation number, change in oxidation 
number, balancing redox reactions (in terms of 
loss and gain of electrons). Applications of 
redox in various types of chemical reactions. 
− Concept of oxidation and reduction in terms 

of oxygen, hydrogen, electrons. 
− Redox reactions – examples. 
− Oxidation number: rules for calculation, 

simple calculations of oxidation state in 
molecules and ions. 

− Oxidation and reduction in terms of change 
in oxidation number. 

− Balancing of redox reactions in acidic and 
basic medium by oxidation number and ion-
electron method. 
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9. Hydrogen  

Hydrogen and its compounds: hydrogen 
peroxide.  
Position of hydrogen in periodic table, 
occurrence, isotopes, preparation, properties and 
uses of hydrogen; hydrogen as a fuel. 
Physical and chemical properties of water, soft 
and hard water, and removal of hardness of 
water, heavy water. 
Hydrogen peroxide: 
Preparation from peroxide, structure, oxidising 
properties: reaction with KI, PbS, acidified 
FeSO4; reducing properties – reaction with 
acidified KMnO4 and chlorine. Calculation of 
strength of hydrogen peroxide. 

10. s-Block Elements (Alkali and Alkaline Earth 
Metals)  
(i)  Group 1 and 2 elements 

General characterises of Group 1 and 2 should 
include the following: 
Occurrence; physical state; electronic 
configuration; atomic and ionic                         
radii; common oxidation state;                                                      
electropositive /electronegative character;               
ionisation enthalpy; reducing/oxidising nature. 

(ii) Preparation and properties of some important 
compounds. 

Sodium chloride, sodium hydroxide, Sodium 
carbonate, sodium thiosulphate; biological 
importance of sodium and potassium. 
Calcium oxide, calcium hydroxide, calcium 
carbonate, plaster of paris. Industrial uses of 
the above, biological importance of 
magnesium and calcium. 
Group 1:   
• Sodium chloride -  uses. 
• Sodium hydroxide - only the principle of 

preparation by Castner-Kellner cell. Uses. 
• Sodium carbonate – principal and equation 

of Solvay’s process. Uses.  
• Sodium thiosulphate - preparation from 

sodium sulphite and its reaction with 
iodine, dilute acids and silver nitrate. Uses. 

 
 

Group 2:   
• Calcium oxide - preparation from 

limestone; reaction with water, carbon 
dioxide and silica. Uses. 

• Calcium hydroxide – preparation from 
calcium oxide and uses. 

• Calcium carbonate – preparation from 
calcium hydroxide and uses. 

• Plaster of Paris - preparation from 
gypsum. Uses.  

11. Some p -Block Elements 
i.       Group 13 Elements 

General introduction, electronic 
configuration, occurrence, variation of 
properties, oxidation states, trends in 
chemical reactivity, physical and chemical 
properties.  

ii.        Preparation and properties of some important 
compounds, boric acid, aluminium: Reactions 
with acids and alkalies. Lewis acid character 
of boron halides; amphoteric nature of 
aluminium, alums. 
Boric acid – preparation and action of heat. 
Aluminium: Reactions with acids and alkalies. 
Alums – preparation and uses. 

iii.     Group 14 Elements 
General characteristics, electronic 
configuration, occurrence, variation of 
properties, oxidation states, trends in chemical 
reactivity. 

iv.   Preparation and properties of: 
Silicon carbide - preparation from silica. Uses. 

Silicones - general method of preparation. 
Uses. 

12.   Organic Chemistry - Some Basic Principles 
and Techniques  
General introduction, classification and IUPAC 
nomenclature of organic compounds and 
isomerism. 

Qualitative and quantitative analysis. Electron 
displacement in a covalent bond: inductive 
effect, electromeric effect, resonance and 
hyperconjugation.  
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Homolytic and heterolytic b o n d  fission of a 
covalent bond: free radicals, carbocations, 
carbanions, electrophiles and nucleophiles, 
types of organic   reactions. 
(i)   Introduction to organic chemistry: 

Reason for separate study of organic 
chemistry and its importance, characteristics 
of carbon atoms (tetra valency), Reasons for 
large number of organic compounds: 
catenation, isomerism and multiple bonding, 
etc. 

 (ii) Classification of organic compounds: 
(definition and examples): open chain, closed 
chain, homocyclic, hetrocyclic, aromatic, 
alicyclic compounds, homologous series and 
its characteristics, functional groups. 

(iii)IUPAC rules for naming organic compounds. 
Aliphatic, alicyclic and aromatic compounds. 

(iv) Definition and classification of isomerism: 
Structural isomerism: definition, 
classification, examples. 
Chain isomerism, Positional isomerism, 
Functional isomerism, Metamerism, 
Tautomerism - examples for each of the 
above.  
Stereoisomerism: definition and 
classification, examples.  
Geometrical isomerism: Definition. 
Conditions for compounds to exhibit 
geometrical isomerism; types and examples, 
cis and trans, syn and anti.  Examples. 
Optical isomerism: Definition, Nicol prism, 
plane polarised light. polarimeter. Method of 
measuring angle of rotation. Specific 
rotation. Conditions for optical activity. d, l 
form; External compensation, Internal 
compensation, racemic mixture & meso form. 
Examples – lactic acid and tartaric acid. 

(v) Analysis of organic compounds:  
Detection of elements (qualitative analysis) 
such as carbon, hydrogen, nitrogen, 
halogens and sulphur should be considered 
by using Lassaigne’s test and reactions 
involved in it. 

(vi)  Estimation of carbon, hydrogen, nitrogen, 
halogens, sulphur and phosphorous: 

Estimation of carbon and hydrogen – 
Leibig’s method.  
Estimation of nitrogen - Kjeldahl’s method.  
Estimation of halogens sulphur and 
phosphorous - Carius method.  Numericals 
included. Experimental details required. 

(vii)Types of chemical reactions and their 
mechanisms.  
Substitution, addition, elimination reactions: 
definition and examples. 
Homolytic and heterolytic fission – definition 
and examples. Free radicals, carbocation, 
carbanion (their reactivities and stabilities). 
 Electrophiles and nucleophiles – definition 
and examples (including neutral 
electrophiles and nucleophiles). 
 Inductive, electromeric, mesomeric effect and 
hyperconjugation – definition, examples. 

(viii) Free radicals and polar mechanisms 
In terms of fission of the bonds and formation 
of the new bonds including SN1, SN2, E1 and 
E2 mechanisms. Explain with relevant 
examples and conditions. 

13. Hydrocarbons  

Classification of Hydrocarbons 

 I.  Aliphatic Hydrocarbons 
(i) Alkanes - Nomenclature, isomerism, 
physical properties, chemical properties 
including free radical mechanism of 
halogenation, combustion and pyrolysis. 
General methods of preparation:  from 
sodium salts of carboxylic acids 
(decarboxylation and Kolbe’s electrolytic 
method); from alcohols and alkyl halides 
(Wurtz reaction). From aldehydes and 
Grignard’s Reagent. 

Physical and chemical properties of alkanes.  

Physical properties: state, freezing point, 
melting point, boiling point, density. 
Chemical properties: combustibility, reaction 
with chlorine, reaction with oxygen in 
presence of catalyst (formation of alcohol, 
aldehyde, and carboxylic acid). Cyclisation, 
aromatisation, isomerisation and pyrolysis.  



9 
 

Uses of alkanes.  

(ii) Alkenes - Nomenclature, structure of 
double bond (ethene), isomerism; methods 
of preparation; physical properties, 
chemical properties; addition of hydrogen, 
halogen, water, hydrogen halides 
(Markownikoff's addition and peroxide 
effect), ozonolysis, oxidation. 

General methods of preparation – 
dehydration of alcohols, 
dehydrohalogenation of alkyl halides (from 
vicinal dihalides), Kolbe’s electrolytic 
method and from alkynes. 

Physical Properties: State, freezing point, 
melting point, boiling point, dipole moment, 
density. 

Chemical properties - addition reactions 
(hydrogen, halogens, hydrogen halides, 
sulphuric acid, water).  
Markownikoff’s rule and anti-
Markownikoff’s rule. 
Oxidation: complete combustion, hot and 
cold alkaline KMnO4 (Baeyer’s reagent), 
ozonolysis.  
Polymerisation. 
Saytzeff’s rule and its application. 
Uses of alkenes. 

(iii) Alkynes - Nomenclature, structure of 
triple bond (ethyne), methods of preparation; 
physical properties, chemical properties: 
acidic character of alkynes, addition reactions 
- hydrogen, halogens, hydrogen halides and 
water. 
General methods of preparations of alkynes. 
Manufacture of ethyne by calcium carbide 
and from natural gas. Dehydrohalogenation 
and Kolbe’s electrolytic method. 

Physical properties of alkynes: State of 
existence, freezing point, melting point, 
boiling point, density. 

Chemical properties of alkynes – addition 
reactions (hydrogen, halogens, hydrogen 
halides and water), acidic nature of alkynes, 
formation of acetylides.  

Oxidation: complete combustion, hot and 
cold alkaline KMnO4 (Baeyer’s reagent), 
ozonolysis.  
Polymerisation. 
Uses of alkynes. 
Distinguishing test between Alkane, Alkene 
and Alkyne. 

II.  Aromatic Hydrocarbons  
Introduction, IUPAC nomenclature, 
benzene: resonance, aromaticity, chemical 
properties: Nitration, sulphonation, 
halogenation, Friedel Crafts alkylation and 
acylation, directive influence of functional 
group in monosubstituted benzene.  
Structure: Resonance structures (Kekule’s) 
of benzene.  
Benzene: Preparation from sodium benzoate 
and from phenol.  
Physical properties: State of existence, 
freezing point, melting point, boiling point, 
density.  
Chemical properties: 
- Electrophilic substitution reactions with 

mechanism (halogenation, nitration, 
sulphonation). 

- Alkylation, acetylation – Friedel Crafts 
reaction. 

- Directive influence (o-, p-, and m-) of 
substituents in electrophilic and 
nucleophilic substitutions. 

- Oxidation: catalytic oxidation, reaction 
with ozone.  

- Addition reactions with hydrogen, 
chlorine, bromine.  

- Pyrolysis (formation of bi-phenyl).  
  Uses. 

 
14.   Environmental Chemistry 
 Types of environmental pollution (air, water and 

soil pollution); various types of pollutants: smog, 
acid rain; effects of depletion of ozone layer, 
greenhouse effect and global warming. Pollution 
due to industrial wastes, green chemistry as an 
alternative tool for reducing pollution; strategies 
for control of environmental pollution. 
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Gaseous pollutants: oxides of nitrogen, carbon, 
sulphur, hydrocarbons; their sources, harmful 
effects and prevention; Greenhouse effect and 
global warming; acid rain;  
Particulate pollutants: smoke, dust, smog, fumes, 
mist; their sources, harmful effects and 
prevention. 
Water pollutants: pathogens, organic waste, 
chemical pollutants; their harmful effects and 
prevention.  
Soil Pollutants: pesticides, herbicides.                   
Green chemistry as an alternative                               
tool for reducing pollution. 

PAPER II 
PRACTICAL WORK- 15 Marks 

Candidates are required to complete the following 
experiments:  

1. Titration: acid-base titration involving molarity.  
Titrations involving: 
• Sodium carbonate solution/ dil H2SO4 or dil. 

HCl using methyl orange indicator.  
• NaOH or KOH solution/ dil H2SO4 or dil. 

HCl using methyl orange indicator. 
• Calculations involving molarity, 

concentration in grams L-1/ number of ions, 
water of crystallisation and percentage 
purity. 

NOTE: Calculation of molarity must be upto 4 
decimal places at least, in order to avoid error. 
 

OBSERVATION TABLE 
S. No. (A) (B) (B – A) 

 Initial 
burette 
reading 

(ml)  

Final burette 
reading 

(ml)  

Difference                              
(ml) 

1    
2    
3    

 

•    Concordant reading is to be used for titre 
value. Concordant reading is two consecutive 
values which are exactly the same. Average 
will not be accepted as titre value. 

•    The table is to be completed in ink only. 
Pencil is not to be used. 

•     Overwriting will not be accepted in the 
tabular column. 

Observations: 
•     Pipette size (should be same for all the 

candidates at the centre):  
•      Titre value (concordant). 

2. Qualitative analysis: identification of single salt 
containing one anion and one cation: 
Anions: CO3

2-, NO2
-, S2-, SO3

2-, SO4
2-, NO3

-, 
CH3COO-, Cl-, Br-, I-, C2O4

2-, PO4
3-. 

Cations: NH4
+, Pb2+, Cu2+, Al3+, Fe3+, Zn2+, Mn2+  

Ni2+, Co2+, Ba2+, Sr2+, Ca2+, Mg2+. 
  Anions: Dilute acid group – CO3

2-, NO2
-, S2-, 

SO3
2- 

Concentrated Acid Group – NO3
-, Cl-, Br-, I-, 

CH3COO-.  
Special Group - SO4

2-,  PO4
3-, C2O4

2-.  
 Cations: Group Zero: NH4

+ 
                                                         Group I: Pb2+ 

                                                          Group II  : Cu2+, Pb2+   
                                                       Group III: Al3+, Fe3+ 
                                                       Group IV: Zn2+, Mn2+, Ni2+, Co2+ 
                                                       Group V: Ba2+, Sr2+, Ca2+ 
                                                       Group VI: Mg2+  

NOTE: 
• For wet test of anions, sodium carbonate 

extract must be used (except for carbonate). 
• Chromyl chloride test not to be performed. 
(Insoluble salts, such as lead sulphate, barium 
sulphate, calcium sulphate, strontium sulphate 
should not be given). 
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PROJECT WORK AND PRACTICAL FILE - 

15 Marks 
Project Work – 10 Marks 
The candidate is to creatively execute one 
project/assignment on a selected topic of Chemistry. 
Teachers may assign or students may choose any one 
project of their choice. (Refer to the suggested topics 
at the end of Class XII syllabus). 
Suggested Evaluation criteria for Project Work: 
 Introduction / purpose 

 Contents 
 Analysis/ material aid (graph, data, structure, pie 

charts, histograms, diagrams, etc) 
 Presentation 
 Bibliography 

Practical File – 5 Marks 
Teachers are required to assess students on the basis 
of the Chemistry Practical file maintained by them 
during the academic year. 
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COMMERCE (857) 
 

CLASS XI

There will be two papers in the subject: 

Paper I - Theory:  3 hours ……80 marks 

Paper II- Project Work     ……20 marks 

PAPER - I  (THEORY) – 80 Marks 

Part I (20 marks) will consist of compulsory 
short answer questions testing knowledge, 
application and skills relating to elementary/ 
fundamental aspects of the entire syllabus. 

Part II (60 marks) will consist of eight questions 
out of which candidates will be required to 
answer five questions, each carrying 12 marks. 

1. Nature and Purpose of Business 

(i) Classification of human activities - 
economic and non-economic. 
Classification of human activities - 
economic and non-economic. Types of 
economic activities. 
Distinction between business, profession 
and employment. 

(ii) Definition and concept of business; 
classification of business activities. 
Definition of business. Characteristics of 
business. Classification of business 
activities:  
(a)  Industry: types of industries on the 

basis of activity (primary and 
secondary) and on the basis of size 
(micro, small, medium and large). 

  Role of small businesses in India. 

(b) Commerce: branches of Commerce. 
      Commerce - its nature and functions; 

importance of Commerce. Branches 
of Commerce - trade and aids to 
trade. Relationship between 
commerce, trade and industry.  

 

 

(iii) Business objectives. 
Business objectives:  economic; social; 
human and national. Role of Profit in 
business. 

2. Forms of Business Organisations 

(i)  Introduction to business organizations. 
Meaning, characteristics, types (private 
sector, public sector, Public Private 
Partnership (PPPs) /Joint Sector). 
Comparison between different types of 
organizations. 

(ii)  Sole trader - objectives; formation; merits 
and demerits. 
Meaning and definition of sole trader; 
characteristics and objectives of sole 
trader; merits and demerits. 

(iii) Partnership  
(a) Meaning, features; types of partners 

and partnership firms. 
Meaning and definition of 
partnership; features of partnership 
firms; types of partners and 
partnerships. 

(b) Registration of Partnership firms.  
Formation, meaning and contents of 
partnership deed; registration and 
consequences of non-registration. 

(c) Evaluation of partnership; merits and 
demerits. 

Self-explanatory. 

(d) Comparison of sole proprietorship 
and partnership. 

Self-explanatory. 

   (iv) Corporate Organisations. 

(a) Joint Stock Company:  meaning, 
features, merits, demerits and 
objectives.  
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(b) Stages of Formation of a Company.   

(c) Promotion, meaning, role and types 
of promoters.  

(d) Incorporation of a company -
Meaning and steps of incorporation 
(including filing of documents), 
certificate of incorporation. 

(e) Memorandum of Association and 
Articles of Association (excluding 
alterations) and distinction between 
the two documents. 

 Meaning and contents of MOA and 
AOA.  Distinction between the MOA 
and AOA. 

(f)  Commencement of business.   

 Steps, Certificate of Commencement. 

(g) Prospectus and statement in lieu of 
prospectus – meaning and contents 
only. 

(h)  Public and private companies and 
their comparative studies, privileges 
of private companies. 

(v) Public Sector Undertakings.  

(a) Meaning; characteristics, objectives, 
role and forms of Public Sector 
Undertakings (Government 
Companies). 

 Public Sector Undertakings – 
meaning; characteristics, objectives, 
role                         and criticisms. 
Forms of Public                      Sector 
Undertakings (Government 
companies – definitions, features, 
merits and demerits).  

(b) Public Private Partnerships.  
 Meaning and features of PPPs. 

(vi) Co-operative organisations – meaning 
and characteristics. 

       Co-operative organizations - meaning; 
characteristics, advantages and 
disadvantages. 

 

3. Social Responsibility of Business and 
Business Ethics 

Concept and need for social responsibility. 

Responsibility towards owners, investors, 
consumers, employees, government and 
community; Responsibility of business 
towards protection of environment; Meaning 
and importance of Business ethics. 

4.  Emerging Modes of Business 

(i) E-business.  
Scope and benefits, Resources required 
for successful e-business implementation, 
online transactions, payment 
mechanisms, security and safety of 
business transactions. 

(ii) Outsourcing.  
Concept, need and scope of BPO and 
KPO. 

      (iii) Smart Cards. 
             Meaning. 

5.    Stock Exchange  

(i) Meaning and importance. 
(ii) Functions and services. 
(iii) Major Stock Exchanges in India (BSE, 

NSE, DSE, ASE) – types and locations. 
(iv) Types of operators – Brokers, Jobbers, 

Bulls and Bears.  
(v) Terms used in Stock Exchange -           

ex-dividend, cum dividend, spot delivery, 
forward delivery. 

(vi) SEBI – functions and objectives. 

Self-explanatory 

6. Trade 

 (i) Wholesalers. 
Meaning and services of wholesaler to 
retailer, customer and producer. 

(ii) (a) Retail trade – Meaning and 
characteristics. 

  Retail trade - meaning, 
characteristics of retail trade. 
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Distinction between wholesale and 
retail trade. 

 (b) Types of retail trade - Departmental 
store, chain store, automatic vending 
machines. 

  Meaning, features, merits and 
demerits to be covered. 

(c) Documents used in home trade.  
 Documents used in home trade – 

inquiry; quotation; catalogues; 
order; invoice; debit note; credit 
note. 

 Price quotations - cash discount and 
trade discount. 

7. Foreign Trade 

(i) Meaning, difference between internal 
trade and external trade. 
Meaning and characteristics of 
international trade; advantages and 
disadvantages of international trade. 

(ii) Export trade – Meaning and objectives. 
 Self-explanatory. 
(iii) Import trade – Meaning, objectives and 

purpose. 
 Meaning and functions of import trade; 

objectives and purpose. 
(iv) Documents involved in international 

trade. 
Documents involved in export trade, such 
as: letter of credit, shipping order, 
shipping bill, mate’s receipt, bill of 
lading, certificate of origin, consular 
invoice, documentary bill of exchange 
(DA/DP), all need to be explained. 
Documents involved in import trade, 
such as: import license, indent, letter of 
credit, documentary bill of exchange, bill 
of entry, bill of sight, port trust dues 
receipt, application to import, advice 
note, bill of lading, all need to be 
explained. 

(v)  World Trade Organisation.  
WTO-meaning and objectives. 

 

8.  Insurance 
(i) Insurance – Meaning, objectives and 

purpose. 
Meaning, objectives and purpose of 
insurance; Concept of re-insurance and 
double insurance. 

     (ii)   Principles of insurance. 
 Fundamental principles to be explained: 

utmost good faith; insurable interest; 
indemnity; contribution; doctrine of 
subrogation; causa proxima. mitigation 
of loss. 

(ii) Types of insurance:  life and non-life. 
Types of insurance – life, health, fire, 
marine, motor, social and fidelity 
insurance (Meaning and importance 
only). 

PAPER II – PROJECT WORK – 20 Marks 

Candidates will be expected to have completed 
two projects from any topic covered in Theory.    

Mark allocation for each Project [10 marks]: 

Overall format 1 mark 

Content 4 marks 

Findings 2 marks 

Viva-voce based on the Project 3 marks 
 

A list of suggested Projects is given below: 

1. Select a daily use consumer product.  Trace 
its origin right from the primary industry 
through the secondary and tertiary industries.  
Draw a flow chart to include all the business 
activities in its path from the producer to the 
consumer. 

2. Assume you are starting a partnership firm 
with your friend/friends.  Develop a business 
plan covering the following aspects: 
− Formation of this partnership firm – rules 

and steps that would be followed 
including the partnership deed 

− Choice of types of partners involved and 
your justification for the same. 
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3. Select two infrastructure projects of public 
sector undertakings that have been recently 
commissioned. 

 Analyze each project in terms of:  
− Objectives 
− Profitability 
− Adherence to the time schedule for 

project completion. 
− Social utility 
− Conclusion. 

4. Identity two Public Private Partnership 
projects.   

 Find out:  
− The equity participation of both the 

partners. 
− Objectives of the partnership 
− Strengths both partners bring into the 

venture. 
5. Select one consumer cooperative and one 

housing cooperative. 
 For each of the cooperatives: 

− State the objectives.  
− The organizational structure.  
− Details of surplus distribution and the 

form of government support.  
6. Study real time cases in which organizations 

did not show responsibility towards 
investors/ consumers/ employees/ 
government/ community. Take at least two 
such cases. For each case prepare a report 
based on the following:  
− A brief about of the case. 
− Different issues involved in the case. 
− Who was at fault and why? 
− What should the company have done to 

stand by the business ethics? 
− Do you agree with the company’s 

viewpoint? Give reasons. 
7. Document and analyze the Corporate Social 

Responsibility activities of a pharmaceutical 
company and a five-star hotel. 

 Comment on the changing role assumed by 
Corporates towards business ethics and social 
responsibility in the last two decades. 

8. Identify any trade association and chamber of 
commerce headquartered in your town/city. 
Study each in terms of: 
− Its objectives. 
− Services provided to members. 
− Help given to the business community. 

9. Contact an insurance agent and collect 
information about 5 different types of life 
insurance policies provided by different 
companies. Include information as per details 
given below for every insurance plan and 
make a comparative analysis.  
− Premium of insurance 
− Terms of inclusions and exclusions of 

each policy 
− Term of the policy 
− Withdrawal of money from the insurance 

scheme (surrender / foreclosure) 
− Advantages/disadvantages of the plan 

10. Study the BPO and KPO industry in India. 
Collect newspaper/magazine articles on 
BPOs and KPOs. 

       Prepare a report highlighting: 
− Their contribution to the business 

community and the nation. 
− Their growth over the past 10 years in 

India. 
Comment on the social cost of such 
organisations. 

11. Visit a company that is involved in                
e-business (which offers online services) or a 
consultancy, which helps in developing 
websites for such companies.  
Study different aspects they keep in mind 
while preparing business plans for                       
e-business. Include information regarding the 
payment mechanisms, security and safety of 
business transactions. The risks involved in 
e-business should also be covered. Also 
include the steps they follow while 
implementing the plan and starting the 
business. 
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COMPUTER SCIENCE (868) 
 

CLASS XI 
 
There will be two papers in the subject: 

Paper I: Theory…………..              3 hours…70 marks 

Paper II: Practical……….              3 hours…30 marks 

PAPER I –THEORY – 70 MARKS 

Paper I shall be of 3 hours duration and be divided 
into two parts. 

Part I (20 marks): This part will consist of 
compulsory short answer questions, testing 
knowledge, application and skills relating to the entire 
syllabus. 

Part II (50 marks): This part will be divided into 
three Sections, A, B and C. Candidates will be 
required to answer two questions out of three from 
Section A (each carrying 10 marks) and two questions 
out of three from Section B (each carrying 10 marks) 
and two questions out of three from Section C (each 
carrying 5 marks). Therefore, a total of six questions 
are to be answered in Part II. 

SECTION A 

Basic Computer Hardware and Software 

1. Numbers 

Representation of numbers in different bases and 
interconversion between them (e.g. binary, octal, 
decimal, hexadecimal). Addition and subtraction 
operations for numbers in different bases. 

Introduce the positional system of representing 
numbers and the concept of a base. Discuss the 
conversion of representations between different 
bases using English or pseudo code. These 
algorithms are also good examples for defining 
different functions in a class modelling numbers 
(when programming is discussed).  For addition 
and subtraction (1’s complement and 2’s 
complement) use the analogy with decimal 
numbers, emphasize how carry works (this will be 
useful later when binary adders are discussed). 

 

 

2. Propositional logic, Hardware   implementation, 
Arithmetic operations 

(a) Propositional logic, well-formed formulae, 
truth values and interpretation of well formed 
formulae, truth tables.  

Propositional variables; the common logical 
connectives ((not)(negation), ∧ 
(and)(conjunction), ∨ (or)(disjunction),                  
⇒ (implication), ⇔ (equivalence)); definition 
of a well-formed formula (wff); representation 
of simple word problems as wff (this can be 
used for motivation); the values true and 
false; interpretation of a wff; truth tables; 
satisfiable, unsatisfiable and valid formulae.  

(b) Logic and hardware, basic gates (AND, NOT, 
OR) and their universality, other gates 
(NAND, NOR, XOR, XNOR), half adder, full 
adder. 

Show how the logic in (a) above can be 
realized in hardware in the form of gates. 
These gates can then be combined to 
implement the basic operations for arithmetic. 
Tie up with the arithmetic operations on 
integers discussed earlier in 2 (a). 

SECTION B 

The programming element in the syllabus is aimed at 
algorithmic problem solving and not merely rote 
learning of Java syntax. The Java version used 
should be 5.0 or later. For programming, the students 
can use any text editor and the javac and java 
programs or any other development environment: for 
example, BlueJ, Eclipse, NetBeans etc. BlueJ is 
strongly recommended for its simplicity, ease of use 
and because it is very well suited for an ‘objects first’ 
approach. 

3. Introduction to Object Oriented Programming 
using Java 

Note that topics 5 to 12 should be introduced 
almost simultaneously along with Classes and 
their definitions. 
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 4. Objects 

(a) Objects as data (attributes) + behaviour 
(methods or methods); object as an instance of 
a class. 

Difference between object and class should be 
made very clear. BlueJ (www.bluej.org) and 
Greenfoot (www.greenfoot.org) can be used 
for this purpose.  

(b) Analysis of some real-world programming 
examples in terms of objects and classes.  

Use simple examples like a calculator, date, 
number etc. to illustrate how they can be 
treated as objects that behave in certain well-
defined ways and how the interface provides a 
way to access behaviour. Illustrate behaviour 
changes by adding new methods, deleting old 
methods or modifying existing methods. 

(c) Basic concept of a virtual machine; Java 
Virtual Machine (JVM); compilation and 
execution of Java programs (the javac and 
java programs). 

The JVM is a machine but built as a program 
and not through hardware. Therefore it is 
called a virtual machine. To run, JVM 
machine language programs require an 
interpreter. The advantage is that such JVM 
machine language programs (.class files) are 
portable and can run on any machine that  
has the java program. 

(d) Compile time and run time errors; basic 
concept of an exception, the Exception class, 
try-catch, throw, throws and finally. 

Differentiate between compile time and run 
time errors. Run time errors crash the 
program. Recovery is possible by the use of 
exceptions. Explain how an exception object 
is created and passed up until a matching 
catch is found. This behaviour is different 
from the one where a value is returned by a 
deeply nested method call.  

5. Primitive values, Wrapper classes, Types and 
casting 

Primitive values and types: byte, int, short, long, 
float, double, boolean, char. Corresponding 
wrapper classes for each primitive type. Class as 
type of the object. Class as mechanism for user 
defined types. Changing types through user defined 

casting and automatic type coercion for some 
primitive types. 

Ideally, everything should be a class; primitive 
types are defined for efficiency reasons; each 
primitive type has a corresponding wrapper class. 
Classes as user defined types. In some cases types 
are changed by automatic coercion or casting – 
e.g. mixed type expressions. However, casting in 
general is not a good idea and should be avoided, 
if possible. 

6. Variables, Expressions 

Variables as names for values; named constants 
(final), expressions (arithmetic and logical) and 
their evaluation (operators, associativity, 
precedence). Assignment operation; difference 
between left-hand side and right-hand side of 
assignment.  

Variables denote values; variables are already 
defined as attributes in classes; variables have 
types that constrain the values it can denote. 
Difference between variables denoting primitive 
values and object values – variables denoting 
objects are references to those objects. The 
assignment operator  = is special. The variable on 
the LHS of = denotes the memory location while 
the same variable on the RHS denotes the contents 
of the location e.g. i=i+2.  

NOTE: Library functions for solving expressions 
may be used as and when required. 

7. Statements, Scope 

Statements; conditional (if, if else, if else if, switch 
case) ternary operator, looping (for, while, do 
while), continue, break; grouping statements in 
blocks, scope and visibility of variables. 

Describe the semantics of the conditional and 
looping statements in detail. Evaluation of the 
condition in conditional statements.  

Nesting of blocks. Variables with block scope, 
method scope, class scope. Visibility rules when 
variables with the same name are defined in 
different scopes. 

8.  Methods and Constructors 

Methods and Constructors (as abstractions for 
complex user defined operations on objects), 
methods as mechanisms for side effects; formal 
arguments and actual arguments in methods; 
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Static methods and variables. The this operator. 
Examples of algorithmic problem solving using 
methods (number problems, finding roots of 
algebraic equations etc.). 

Methods are like complex operations where the 
object is implicitly the first argument. Operator 
this denotes the current object. Methods typically 
return values (changes made inside methods 
persist after the call for object values). Static 
definitions as class variables and class methods 
visible and shared by all instances. Need for static 
methods and variables. Introduce the main 
method – needed to begin execution. Constructor 
as a special kind of method; the new operator; 
multiple constructors with different argument 
structures; constructor returns a reference to the 
object. 

9. Arrays, Strings 

Structured data types – arrays (single and multi-
dimensional), strings. Example algorithms that 
use structured data types (searching, finding 
maximum/minimum, sorting techniques, solving 
systems of linear equations, substring, 
concatenation, length, access to char in string, 
etc.). 

Storing many data elements of the same type 
requires structured data types – like arrays. 
Access in arrays is constant time and does not 
depend on the number of elements. Sorting 
techniques (bubble, selection, insertion), 
Structured data types can be defined by classes – 
String. Introduce the Java library String class and 
the basic operations on strings (accessing 
individual characters, various substring 
operations, concatenation, replacement, index of 
operations). 

SECTION C 

10.  Basic input/output Data File Handling       
(Binary) 

(a)  Basic input/output using Scanner classes. 
Input/output exceptions. Tokens in an input 
stream, concept of whitespace, extracting 
tokens from an input stream (String Tokenizer 
class). The Scanner class can be used for 
input of various types of data (e.g. int, float, 
char etc.) from the standard input stream. 
Only basic input and output using scanner 
classes should be covered. 

 Discuss the concept of a token (a delimited 
continuous stream of characters that is 
meaningful in the application program – e.g. 
words in a sentence where the delimiter is the 
blank character). This naturally leads to the 
idea of delimiters and in particular 
whitespace and user defined characters as 
delimiters. As an example show how the 
StringTokenizer class allows one to extract a 
sequence of tokens from a string with user 
defined delimiters.  

(b) Data File Handling. 

      Need for Data file, Input Stream, Output 
Stream, Byte Stream (FileInputStream and 
FileOutputStream), Operations- Creation, 
Reading, Writing, Appending and Searching.  

11. Recursion 

 Concept of recursion, simple recursive methods 
(e.g. factorial, GCD, binary search, conversion of 
representations of numbers between different 
bases). 

 Many problems can be solved very elegantly by 
observing that the solution can be composed of 
solutions to ‘smaller’ versions of the same 
problem with the base version having a known 
simple solution. Recursion can be initially 
motivated by using recursive equations to define 
certain methods. These definitions are fairly 
obvious and are easy to understand. The 
definitions can be directly converted to a 
program. Emphasize that any recursion must have 
a base case. Otherwise, the computation can go 
into an infinite loop.  

12. Implementation of algorithms to solve 
problems   

The students are required to do lab assignments in 
the computer lab concurrently with the lectures. 
Programming assignments should be done such 
that each major topic is covered in at least one 
assignment. Assignment problems should be 
designed so that they are sufficiently challenging 
and make the student do algorithm design, address 
correctness issues, implement and execute the 
algorithm in Java and debug where necessary.  

Self-explanatory. 
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13. Trends in computing and ethical issues 

(a) Artificial Intelligence, Internet of Things, 
Virtual Reality and Augmented Reality. 
Brief understanding of the above and their 
impact on Society. 

(b) Cyber Security, privacy, netiquette, spam, 
phishing. 
Brief understanding of the above. 

(c) Intellectual property, Software copyright and 
patents and Free Software Foundation. 

Intellectual property and corresponding laws 
and  rights, software as intellectual property. 

Software copyright and patents and the 
difference between the two; trademarks; 
software licensing and piracy. free Software 
Foundation and its position on software, 
Open Source Software.  
Social impact and ethical issues should be 
discussed and debated in class. The important   
thing is for students to realise that these are 
complex issues and there are multiple points 
of view on many of them and there is no single 
‘correct’ or ‘right’ view. 

PAPER II: PRACTICAL – 30 MARKS 

This paper of three hours duration will be evaluated 
internally by the school.   

The paper shall consist of three programming 
problems from which a candidate has to attempt any 
one. The practical consists of the two parts: 

(1) Planning Session  

(2) Examination Session 

The total time to be spent on the Planning session and 
the Examination session is three hours.                                    
A maximum of 90 minutes is permitted for the 
Planning session and 90 minutes for the Examination 
session. Candidates are to be permitted to proceed 
to the Examination Session only after the 90 
minutes of the Planning Session are over. 

Planning Session  

The candidates will be required to prepare an 
algorithm and a hand-written Java program to solve 
the problem. 

 

Examination Session 
The program handed in at the end of the Planning 
session shall be returned to the candidates. The 
candidates will be required to key-in and execute the 
Java program on seen and unseen inputs individually 
on the Computer and show execution to the examiner. 
A printout of the program listing, including output 
results should be attached to the answer script 
containing the algorithm and handwritten program. 
This should be returned to the examiner. The program 
should be sufficiently documented so that the 
algorithm, representation and development process is 
clear from reading the program. Large differences 
between the planned program and the printout will 
result in loss of marks. 

Teachers should maintain a record of all the 
assignments done as part of the practical work          
throughout the year and give it due credit at the time 
of cumulative evaluation at the end of the year. 
Students are expected to do a minimum of fifteen 
assignments for the year and ONE project based on 
the syllabus.  

List of Suggested Projects: 
PRESENTATION / MODEL BASED/ APPLICATION 

BASED 

1. Creating an expert system for road-traffic 
management (routing and re-routing of vehicles 
depending on congestion). 

2. Creating an expert system for medical diagnosis 
on the basis of symptoms and prescribe a suitable 
treatment. 

3. Creating a security system for age-appropriate 
access to social media. 

4. Simulate Adders using Arduino Controllers and 
Components. 

5. Simulate a converter of Binary to Decimal 
number systems using Arduino Controllers and 
Components. 

6. Develop a console-based application using Java 
for Movie Ticket Reservation. 

7. Develop a console-based application using Java to 
encrypt and decrypt a message (using cipher text, 
Unicode-exchange, etc). 

8. Develop a console-based application using Java to 
find name of the bank and branch location from 
IFSC. 
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9. Develop a console-based application using Java to 
calculate taxable income (only direct tax). 

10. Develop a console-based application using Java to 
develop a simple text editor (text typing, copy, 
cut, paste, delete). 

EVALUATION 

Marks (out of a total of 30) should be distributed as 
given below: 

Continuous Evaluation 

Candidates will be required to submit a work file 
containing the practical work related to programming 
assignments done during the year and ONE project.  

Programming assignments done 
throughout the year  

10 marks 

Project Work (based on any topic from the 
syllabus) 

5 marks 

Terminal Evaluation 

(Marks should be given for choice of algorithm and 
implementation strategy, documentation, correct output  
on known inputs mentioned in the question paper, 
correct output for unknown inputs available only to the 
examiner). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solution to programming problem on                
the computer 

15 Marks 
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ECONOMICS (856)
CLASS XI

There will be two papers in the subject: 

Paper I - Theory:  3 hours ……80 marks 

Paper II- Project Work ……20 marks 

PAPER - I (THEORY) – 80 Marks 

Part I (20 marks) will consist of compulsory short 
answer questions testing knowledge, application and 
skills relating to elementary / fundamental aspects of 
the entire syllabus. 

Part II (60 marks) will consist of eight questions out 
of which candidates will be required to answer five 
questions, each carrying 12 marks. 

Note: The syllabus is intended to reflect a study of 
the theory of Economics with specific reference to the 
Indian Economy.  Therefore, examples and specific 
references to the Indian Economy must be made 
wherever relevant. 

1. Understanding Economics  

(i) Definition of Economics: Adam Smith, 
Alfred Marshall, Lionel Robbins, Samuelson. 
Basic understanding of economics and 
economic phenomena to be explained 
especially in the context of the concept of 
scarcity and allocation of resources.  
Students may be introduced to the main 
points on which the various definitions of 
economics could be analyzed. Features of 
definitions and two- three criticisms. 

(ii) Micro and Macro Economics – Meaning and 
Difference. Basic concepts: utility, price, 
value, wealth, welfare, market, capital, 
investment, income, production, 
consumption, saving, Business cycle, 
Aggregate demand and Aggregate supply. 
Meaning and difference between Micro               
and Macro Economics. A conceptual 
understanding of the terms: Human wants- 
classification; factors of production; utility – 
types and features; price – definition and 
general rise and fall in price; value – real vs 
nominal value; wealth – explanation of the 
term, classification (personal and social); 
welfare – economic welfare, social welfare 

and relation between wealth and welfare; 
market – meaning and size; capital – 
meaning; investment – meaning, investment 
as a process of capital formation; income – 
meaning, factor incomes; production – 
meaning; consumption – meaning;  saving – 
meaning; individual saving and aggregate 
savings.    
The above terms to be explained with the 
help of relevant examples.  

(iii) Basic problems of an economy: what to 
produce; how to produce; for whom to 
produce; efficient use of resources. 

 The basic problem of scarcity and choice 
must be emphasized. As this problem is 
universal in character, i.e. faced by all 
economies, irrespective of the economic 
system they follow, it must be explained using 
the concept of Production Possibility Curve. 
The three problems - what to produce, how to 
produce and for whom to produce - must be 
highlighted. The role of technology and a 
shift in the Production Possibility Curve 
(assumptions and features) must be 
explained.  

(iv) Types of economies: developed and 
developing; Economic systems: capitalism, 
socialism and mixed economy; mechanism 
used to solve the basic problems faced by 
each economy. 
Developed and developing economies 
(meaning only); different types of economic 
systems; definition, features, merits and 
demerits of  capitalism, socialism and mixed 
economic system; mechanisms used to solve 
the basic problems under each economic 
system to be explained with the help of 
examples. The role of government along with 
the price mechanism to be emphasized. Price 
mechanism as a tool to solve economic 
problem. 

2.   Indian Economic Development   
(i)  Parameters of Development. 

Meaning and construction of Human 
Development Index (HDI). India and HDI as 
per the UNDP report. 
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(ii)Planning and Economic Development in 
India.  
NITI Aayog: objectives and role. 

(iii) Structural Changes in the Indian Economy 
after liberalization. 
Need, meaning, significance and features of 
liberalization, globalization and privatization 
of the Indian Economy; disinvestment: 
meaning. 

(iv) Current challenges facing the Indian 
Economy. 
Poverty – absolute and relative, vicious 
circle of poverty, main programmes for 
poverty alleviation: A critical assessment of 
PAPs (Poverty Alleviation Programmes); 
Rural development- Rural Credit (need, 
purpose and sources); Agricultural 
marketing: defects and government measures 
to improve agricultural marketing;  
agricultural diversification; alternate 
farming /organic farming: meaning and 
importance. 
Human Capital formation: How people 
become resource; role of human capital in 
economic development; Growth of education 
sector in India; Education – formal and 
informal (Meaning only); Unemployment- 
types of unemployment, causes for 
unemployment, Policy measures (after 2000).  

(v) Sustainable Development.  
Effect of Economic Development on 
Resources and Environment. 
Understanding the concept of Sustainable 
development; Need for sustainable 
development for improving the quality of life 
- looking at the deteriorating quality of air, 
water, food over time, developing an 
appreciation to sustain at least what exists 
for the generations to come.  
Global warming – meaning and effects. 

3.   Statistics 
(i) Statistics: definition, scope and limitations of 

statistics. 
Statistics: definition, scope and limitations of 
statistics. Special emphasis to be laid on 
importance of statistics in economics.  
 

(ii) Measures of Central Value: average defined; 
type of averages: arithmetic mean; simple 
and weighted; median and mode; ungrouped 
and grouped data; numericals, relationship 
between mean, median and mode. 
Measures of Central Value: average defined; 
type of averages: arithmetic mean; simple 
and weighted; median and mode; ungrouped 
and grouped data.  Numericals only on 
mean, median and mode for both ungrouped 
and grouped data. Relationship between 
mean, median and mode – the nature of the 
frequency distribution – symmetrical, 
positively skewed and negatively skewed. 

(iii) Correlation: introduction, scatter diagram;          
Karl Pearson’s coefficient of correlation; 
Spearman’s coefficient of correlation. 
Meaning and significance of correlation to 
be explained along with types and degrees. 
Scatter diagram, Karl Pearson’s method 
(two variables, ungrouped data); Spearman’s 
Rank Correlation to be explained with the 
help of numericals.  

(iv) Index numbers: simple and weighted - 
meaning, types and purpose.  
What does an Index number show, measure 
or indicate (like a Price Index Number). 
Difference between simple and weighted – 
Price weighted or quantity weighted. 
Laspayre’s, Paasche and Fisher’s methods of 
index numbers (to be explained with the help 
of numericals). Uses of Index Numbers.  

(v)  Some Mathematical Tools used in Economics. 
Equation of a straight line and slope of a 
straight line. 

 
PAPER II – PROJECT WORK – 20 Marks 

Candidates will be expected to have completed two 
projects from any topic covered in Theory.   
Mark allocation for each Project [10 marks]: 
Overall format 1 mark 
Content 4 marks 
Findings 2 marks 
Viva-voce based on the Project 3 marks 
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A list of suggested Projects is given below: 
1. Study consumer awareness amongst households 

through designing a questionnaire and collection 
of data.    

2. Prepare a report on productivity awareness 
among enterprises through use of statistical data 
from statistical tables published in Newspapers / 
RBI Bulletin / Budget /Census report / Economic 
survey, etc.    

3. Make a study of two cooperative institutions 
(example milk cooperatives, etc.) with a view to 
compare the organizational and financial 
structure of the organizations, production 
capacity and output, marketing strategies, sales, 
market share, etc.  

4. Prepare a report on the various poverty 
alleviation and employment generation 
programmes started in India. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Compare the status of women of your State with 
that at the National level for the last ten years, on 
the basis of educational level, employment, etc. 

6. Prepare a report on the forest cover in India, 
highlighting the following aspects: 
(a) Five States/Union Territories having higher 

and lower forest cover and compare the 
extent of forest coverage. 

(b) Causes for decrease in forest cover in the 
Country. 

(c) Measures adopted by the Central/State 
Governments to increase the forest cover. 
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COMPULSORY SUBJECT 

ENGLISH (801)  

CLASS XI 

The subject English has two components, English Language and Literature in English. Each of these 
components will consist of a Theory Paper of 80 Marks and Project Work of 20 Marks. 

ENGLISH LANGUAGE 
There will be two papers in English Language: 

Paper I: Theory (3 hours): 80 Marks 

Paper II: Project Work: 20 Marks  

PAPER I: THEORY - 80 Marks

Question One: 

A composition on one of a number of subjects. 
 … 20 Marks 

Question Two: 

(a) Directed writing (article writing, book review,
film review, review of cultural programme,
speech writing, report writing and personal
profile) based on suggested points.

 …15 Marks 

(b) Proposal Writing based on a given situation. The
proposal should include (i) An Introduction               
(ii) Objectives (iii) List of measures to be taken.
A concluding statement is desirable.

…10 Marks                     
Question Three: 

Short-answer questions to test grammar, structure and 
usage.                                                        ...15 Marks 

Question Four: 

Comprehension.   …20 Marks   

NOTE: It is recommended that in Paper 1, about 
45 minutes should be spent on Question one, 
55 minutes on Question two, 30 minutes on 
Question three and 50 minutes on Question four. 

Question One 

Candidates will be required to select one composition 
topic from a choice of five topics. The choice will 
normally include narrative, descriptive, 
argumentative, discursive topics and short story. 

The required length of the composition is 400 – 450 
words. 

The main criteria by which the compositions will be 
marked are as follows: 

(a) The quality of the language employed, the range
and appropriateness of vocabulary and sentence
structure, syntax, the correctness of grammatical
constructions, punctuation and spelling.

(b) The degree to which candidates have been
successful in organising the content of the
composition as a whole and in individual
paragraphs.

Question Two 

There are two parts in this question and both parts are 
compulsory. 

(a) The piece of directed writing will be based on the
information and ideas provided. The required
length will be about 300 words.

The range of subjects may include article writing,
book review, film review, review of cultural



2 

programme, speech writing, report writing and 
personal profile. 

Skills such as selecting, amplifying, describing, 
presenting reasoned arguments, re-arranging and     
re-stating may be involved. The candidates’ 
ability in the above skills, including format, will 
be taken into account as well as their ability to 
handle language appropriately in the context of 
the given situation. 

(b) Candidates will be required to write a
proposal based on a given situation. The
proposal should include an introduction,
objectives and a list of measures to be taken.
A concluding statement is desirable. The
candidates will also be marked on linguistic
ability.

Question Three 

All the items in this question are compulsory and 
their number and type / pattern may vary from year to 
year. They will consist of short-answer, open 
completion items or any other type, which will test 
the candidates’ knowledge of the essentials of 
functional English grammar and structure. Only two 
or three types will be included in any one 
examination. 

Question Four 

A passage of about 500 words will be provided. 
Questions based on the passage will be as follows: 
• Questions that test the candidates’ knowledge of

vocabulary and ability to understand the content
and infer information and meanings from the
text.

• A question that elicits the main ideas of all or
part of the passage.
In this part of the question, the candidate will be
required to frame a summary (keeping to a word
limit), in a coherent manner. Marks will be
awarded for expression and the candidate’s
ability to summarise clearly in complete
sentences. Marks will be deducted for linguistic
errors.

It is recommended that this part be done in the 
grid form. 

Use of abbreviations will not be accepted. 

All questions are compulsory. 
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PAPER II: PROJECT WORK - 20 Marks

In addition to the syllabus prescribed , candidates are also required to be assessed in Project Work. 

PROJECT WORK FOR CLASS XI 

Project Work in Class XI consists of assessment of 
candidates in Listening and Speaking Skills which 
are to be assessed internally, by the School, during 
English course work and shown in the student’s 
report and school record. 

Candidates are to be assessed in two projects, one on 
Listening Skills and one on Speaking Skills.  
Details of assignments for Project Work on Listening 
and Speaking Skills are given below:  

Listening Skills 
An unseen passage of about 500 words is to be read 
aloud, twice, the first time at normal reading speed 
(about 110 words a minute) and the next time at a 
slower speed. The passage may be taken from any 
novel, newspaper, magazine article, journal and so on 
but not from an ICSE or ISC textbook. Students 
may make brief notes during the readings followed 
by answering objective type questions based on the 
passage, on the paper provided. 

Speaking Skills 
Students are to be assessed through an 
individual presentation of about three minutes 
followed by a discussion with the 
subject teacher, for another two or three minutes.

Some of the themes which may be addressed are: 
1. Narrating an experience
2. Giving directions or instructions on how to make

or operate something
3. Providing a description
4. Giving a report
5. Expressing an opinion or a theme-based

conversation

Internal Evaluation by the Teacher (20 Marks): 

Assessment 
Criteria 

Description Marks 

Listening 
Skills (Aural) 

Response to questions 
based on listening 
comprehension 

10 

Speaking 
Skills (Oral) 

- Content
- Fluency
- Vocabulary
- Sentence structure
- Confidence

2 
2 
2 
2 
2 

TOTAL 20 
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LITERATURE IN ENGLISH (PRESCRIBED TEXTS) 

There will be two papers in Literature in English: 

Paper I: Theory (3 hours): 80 Marks 

Paper II: Project Work: 20 Marks 

PAPER I: THEORY – 80 Marks 

Candidates will be required to answer five questions 
as follows: 
One textual question (compulsory) on the 
Shakespeare play together with four other questions 
on the three texts.  
Question 1 compulsory.... 20 Marks, four other 
questions, each carrying 15 Marks. 
(Note: Candidates are reminded that infringement of 
the rubric will certainly invite penalty during the 
marking of answer scripts.) 
The textual question, which will be set on the 
Shakespeare play, will contain three short passages 
and candidates will be required to answer questions 
set on two of the passages. These Questions may 
require candidates to explain words and phrases, to 
rewrite passages in modern English, or to relate an 
extract to the work as a whole. 
The rest of the questions on the Shakespeare play and 
on the other prescribed texts will be set on the 
episodes, the plot or plots, themes or ideas, 
characters, relationship and other prominent literary 
qualities of the texts prescribed. 

Syllabus to be covered in Class XI 

I. Drama: The Tempest: William Shakespeare
(Class XI: Act 1, Act 2, Act 3)

II. Echoes: A Collection of ISC Short Stories
(Evergreen Publications (India) Ltd, New Delhi). 

1. Salvatore –  W. Somerset Maugham

2. Fritz – Satyajit Ray

3. Quality –  John Galsworthy

4. The Chinese Statue – Jeffrey Archer

III. Reverie: A Collection of ISC Poems (Evergreen
Publications (India) Ltd, New Delhi)

1. The Dolphins – Carol Ann Duffy

2. The Gift of India – Sarojini Naidu

3. John Brown – Bob Dylan

4. The Spider and the Fly – Mary Botham
Howitt

*For the ISC Examination, the complete syllabus
covered in Classes XI and XII will be examined
for Literature in English (English Paper – 2).
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PAPER II: PROJECT WORK - 20 Marks 
In addition to the prescribed syllabus, candidates are also required to be assessed in Project Work. Project Work 
consists of assessment of Writing Skills. The objective is to produce original, creative and insightful 
perspectives on the drama/short stories/poems. 

PROJECT WORK FOR CLASS XI 

Project Work in Class XI consists of assessment of 
Writing Skills (only from the syllabus to be covered 
in Class XI) which are to be assessed internally by 
the School.  
Candidates will be required to undertake one written 
assignment of 1000-1500 words, which should be 
structured as given below: 

A. The written assignment must be given a title in
the form of a question which should allow the
candidate to explore the drama or the chosen
short stories/poems in depth.

B. The written assignment must follow the structure
given below:
• Introduction:

- Explanation of the question that has
been framed

- Reason for choosing the text
- Brief explanation of how the candidate

intends to interpret the chosen text and
literary materials used in the process

• Main Body – organised and well-structured
treatment of the question using appropriate
sub-headings.

• Conclusion – comprehensive summary of the
points made in the main body.

Internal Evaluation by the Teacher (20 Marks): 

Assessment Criteria Candidates should 
be able to: 

Marks 

1. Process - Identify the topic.
- Plan a detailed

written assignment.
- Produce a written

outline.

6 

2. Understanding, 
Application of 
Knowledge and 
Analysis 

Use a range of 
literary aspects such 
as plot, setting, 
characters, action, 
style and ideas in 
order to present an 
organized and well-
structured complete 
assignment.  

8 

3. Presentation Prepare the document 
(overall format: 
headings, sub-
headings, 
paragraphing) writing 
within a word limit of 
1000-1500 words and 
provide a separate 
title page. 

6 

TOTAL 20 

List of suggested assignments for Project Work: 
1. Analysis of a theme from any short story/ poem

in the prescribed texts.
2. Analysis of a character from the drama or any

short story/poem in the prescribed texts.
3. Background – historical, cultural, literary context

and relevance of the writer/poet chosen.
4. Summary / paraphrase of the chosen text.
5. Appreciation of literary qualities of the chosen

text.

6. Identifying with a character in the chosen text
and presenting his/her personal perspective.

7. Imagining an alternate outcome or ending or
extension of the chosen text and its impact on the
plot/setting/characters/mood and tone.

8. Comparing and contrasting two
characters/themes from different short
stories/poems of the prescribed texts.
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MATHEMATICS (860) 
CLASS XI 

 

There will be two papers in the subject: 

Paper I : Theory (3 hours) ……80 marks 

Paper II: Project Work ……20 marks 

PAPER I (THEORY) – 80 Marks 

The syllabus is divided into three sections A, B and C.  

Section A is compulsory for all candidates. Candidates will have a choice of attempting questions from 
EITHER Section B OR Section C.  

There will be one paper of three hours duration of 80 marks. 

Section A (65 Marks): Candidates will be required to attempt all questions. Internal choice will be provided in 
two questions of two marks, two questions of four marks and two questions of six marks each. 

Section B/ Section C (15 Marks): Candidates will be required to attempt all questions EITHER from Section B 
or Section C. Internal choice will be provided in one question of two marks and one question of four marks. 

  DISTRIBUTION OF MARKS FOR THE THEORY PAPER 

S.No.                              UNIT TOTAL WEIGHTAGE 

SECTION A: 65 Marks 

1. Sets and Functions 20 Marks 

2. Algebra 24 Marks 

3. Coordinate Geometry 8 Marks 

4. Calculus 6 Marks 

5. Statistics & Probability 7 Marks 

SECTION B: 15 marks 

6. Conic Section 7 Marks 

7. Introduction to Three-Dimensional Geometry 5 Marks 

8. Mathematical Reasoning 3 Marks 
OR 

 SECTION C: 15 Marks 

9. Statistics 5 Marks 

10. Correlation Analysis 4 Marks 

11. Index Numbers & Moving Averages 6 Marks  
                         TOTAL 80 Marks 
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SECTION A 

1. Sets and Functions 

(i)    Sets 

Sets and their representations. Empty set. 
Finite and Infinite sets. Equal sets. Subsets. 
Subsets of a set of real numbers especially 
intervals (with notations). Power set. 
Universal set. Venn diagrams. Union and 
Intersection of sets. Practical problems on 
union and intersection of two and three sets. 
Difference of sets. Complement of a set. 
Properties of Complement of Sets. 

(ii) Relations & Functions 

       Ordered pairs, Cartesian product of sets. 
Number of elements in the cartesian product 
of two finite sets. Cartesian product of the 
set of reals with itself (upto R  x R x R). 
Definition of relation, pictorial diagrams, 
domain, co-domain and range of a relation. 
Function as a special type of relation. 
Function as a type of mapping, types of 
functions (one to one, many to one, onto, 
into) domain, co-domain and range of a 
function.  
• Sets: Self-explanatory. 
• Basic concepts of Relations and 

Functions 
- Ordered pairs, sets of ordered pairs. 
- Cartesian Product (Cross) of two 

sets, cardinal number of a cross 
product. 
Relations as:  

- an association between two sets. 
- a subset of a Cross Product. 
- Domain, Range and Co-domain of a 

Relation. 
- Functions: 
- As special relations, concept of 

writing “y is a function of   x” as y = 
f(x).  

- Introduction of Types: one to one, 
many to one, into, onto. 

- Domain and range of a function. 
(iii) Trigonometry 

Signs of trigonometric functions. 
Expressing sin (x±y) and cos (x±y) in terms 
of sinx, siny, cosx & cosy and their simple 

applications. Deducing the identities like the 
following: 

tan (x±  y) = 
tan tan

1 tan tan
x y

x y
±


,  

cot(x±  y)=
cot cot 1
coty cotx

x y
±


  

sinα ± sin β  =2sin
1
2

(α ± β )cos
1
2

 (α  β ) 

cosα + cosβ  = 2 cos 
1
2

(α +β ) cos 
1
2

  (α  - β ) 

cosα - cos β  = - 2sin
1
2

 (α + β  ) sin 
1
2

 (α - β )    

Identities related to sin 2x, cos2x, tan 2x, 
sin3x, cos3x and tan3x.  

• Trigonometric Functions 
- Relationship between trigonometric 

functions. 
- Proving simple identities. 
- Signs of trigonometric functions. 
- Domain and range of the 

trigonometric functions. 
- Trigonometric functions of all 

angles. 
- Periods of trigonometric functions. 

• Compound and multiple angles 
- Addition and subtraction formula: 

sin(A± B); cos(A± B); tan(A± B); 
tan(A + B + C) etc., Double angle, 
triple  angle,  half  angle  and  one  
third angle formula as special cases.  

- Sum and differences as products     
sin C + sin D= 

2   
2 2

C D C Dsin cos+ −   
   
   

, etc. 

- Product to sum or difference i.e. 
2sinAcosB = sin (A + B) + sin (A – B) 
etc. 

2. Algebra 

(i) Principle of Mathematical Induction 
Process of the proof by induction,          
motivating the application of the method 
by looking at natural numbers as the least 
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inductive subset of real numbers. The 
principle of mathematical induction and 
simple applications. 
Using induction to prove various 
summations, divisibility. 

(ii) Complex Numbers  
Introduction of complex numbers and their 
representation, Algebraic properties of 
complex numbers. Argand plane and polar 
representation of   complex numbers. Square 
root of a complex number. Cube root of unity. 
- Conjugate, modulus and argument of 

complex numbers and their properties. 

- Sum, difference, product and quotient of 
two complex numbers additive and 
multiplicative inverse of a complex 
number. 

- Square root of a complex number. 
- Cube roots of unity and their properties. 

(iii)  Quadratic Equations 

            Statement of Fundamental Theorem of 
Algebra, solution of quadratic equations 
(with real coefficients).   

• Use of the formula: 

  
a

acbbx
2

42 −±−
=  

  In solving quadratic equations. 

• Nature of roots 

− Product and sum of roots. 

− Roots are rational, irrational, equal,    
reciprocal, one square of the other.  

− Complex roots. 

− Framing quadratic equations with 
given roots. 

NOTE: Questions on equations having 
common roots are to be covered. 

• Quadratic Functions. 

Givenα, β as roots then find the equation 
whose roots are of the form 33 ,βα , etc. 

                                Real roots 

Case I: a > 0          Complex roots 

                                              Equal roots 

  Case II: a < 0                Real roots  
                                      Complex roots,                                                                                                          

Equal roots 

   Where ‘a’ is the coefficient of x2 in the 
equations   of the form ax2 + bx + c = 0. 

Understanding the fact that a quadratic 
expression (when plotted on a graph) is a 
parabola. 

• Sign of quadratic 

Sign when the roots are real and when 
they are complex.  

• Inequalities 

- Quadratic Inequalities 

Using method of intervals for solving 
problems of the type: 

                              062 ≥−+ xx  

            +               -                 +       

                            -3                2 

A perfect square e.g. 0962 ≥+− xx . 

(iv) Permutations and Combinations 

Fundamental principle of counting.  Factorial 
n.  (n!)  Permutations and combinations, 
derivation of formulae for Pn

r    and Cn
r  and 

their connections, simple application. 

• Factorial notation n! , n! =n (n-1)! 

• Fundamental principle of counting. 

• Permutations 

- nPr . 
- Restricted permutation. 
- Certain things always occur 

together.  
- Certain things never occur.  
- Formation of numbers with digits. 
- Word building - repeated letters - No 

letters repeated. 
- Permutation of alike things. 
- Permutation of Repeated things. 

 
 



4 
 

• Combinations 

- nCr , nCn  =1, nC0 = 1, nCr = nCn–r,         
nCx = nCy, then x + y = n or x = y, 
n+1Cr = nCr-1 + nCr . 

- When all things are different. 

- When all things are not different. 

(v) Binomial Theorem  

History, statement and proof of the binomial 
theorem for positive integral indices. Pascal's 
triangle, General and middle term in binomial 
expansion, simple  applications. 

• Significance of Pascal’s triangle. 

• Binomial theorem (proof using induction) for 
positive integral powers, 

          i.e. (x + y )n = -1
0 1 ......n n n n n n

nC x C x y C y+ + + . 

Questions based on the above. 

(vi) Sequence and Series  

Sequence and Series. Arithmetic Progression 
(A. P.). Arithmetic Mean (A.M.) Geometric 
Progression (G.P.), general term of a G.P., sum 
of first n terms of a G.P., infinite G.P. and its 
sum, geometric mean (G.M.), relation between 
A.M. and G.M. Formulae for the following 
special sums 32 ,, nnn ∑∑∑ . 

• Arithmetic Progression (A.P.) 

- Tn = a + (n - 1)d      

- Sn = })1(2{
2

dnan
−+  

- Arithmetic mean: 2b = a + c    

- Inserting two or more arithmetic means 
between any two numbers. 

- Three terms in A.P. : a - d, a, a + d 

- Four terms in A.P.: a - 3d, a - d,    a + d, 
a + 3d 

 

 

 

 

• Geometric Progression (G.P.) 

- Tn = arn-1, ( 1) ,
1

n

n
a rS

r
−

=
−

 

; 1
1

a
S r

r∞ = <
−

     Geometric 

Mean, ac=b  
- Inserting two or more Geometric 

Means between any two numbers. 
- Three terms are in G.P. ar, a, ar-1 
- Four terms are in GP  ar3, ar, ar-1, 

ar-3    
• Special sums 32 ,, nnn ∑∑∑  

3.   Coordinate Geometry 

(i) Straight Lines 

Brief recall of two-dimensional geometry 
from earlier classes. Shifting of origin. Angle 
between two lines. Various forms of 
equations of a line: intercept form and 
normal form. General equation of a line. 
Distance of a point from a line. 

• Basic concepts of Points and their 
coordinates. 

- Angle between two lines. 
- Intercept form. 
- Perpendicular /normal form. 
- General equation of a line. 
- Distance of a point from a line. 
- Distance between parallel lines. 
- Equation of lines bisecting the angle 

between two lines. 
- Definition of a locus. 

(ii) Circles 
• Equations of a circle in:  

- Standard form. 
- Diameter form. 
- General form.  
- Parametric form. 

• Given the equation of a circle, to find the 
centre and the radius. 

• Finding the equation of a circle. 
- Given three non collinear points. 
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- Given other sufficient data for 
example centre is (h, k) and it lies on 
a line and two points on the circle 
are given, etc. 

4. Calculus 

(i) Limits and Derivatives  

Derivative introduced as rate of change both 
as that of distance function and 
geometrically. 

Intuitive idea of limit. Limits of polynomials 
and rational functions, trigonometric 
functions.   Definition of derivative relate it 
to scope of tangent of the curve, Derivative 
of sum, difference, product and quotient of 
functions. Derivatives of polynomial and 
trigonometric functions. 
• Limits 

- Notion and meaning of limits.  
- Fundamental theorems on limits 

(statement only). 
- Limits of algebraic and 

trigonometric functions.  

• Differentiation 
- Meaning and geometrical 

interpretation of derivative.  
- Derivatives of simple algebraic and 

trigonometric functions and their 
formulae. 

- Differentiation using first principles. 
- Derivatives of sum/difference.  
- Derivatives of product of functions. 

Derivatives of quotients of functions. 

5.  Statistics and Probability 

(i) Statistics  
Measures of dispersion: range, mean 
deviation, variance and standard deviation of 
ungrouped/grouped data.  
• Mean deviation about mean. 
• Standard deviation - by direct method, 

short cut method and step deviation 
method. 

NOTE: Mean of grouped and ungrouped 
data are required to be covered. 

(ii) Probability  

Random experiments; outcomes, sample 
spaces (set representation). Events; 
occurrence of events, 'not', 'and' and 'or' 
events, exhaustive events, mutually exclusive 
events, Axiomatic (set theoretic) probability, 
connections with other theories studied in 
earlier classes. Probability of an event, 
probability of 'not', 'and' and 'or' events. 

• Random experiments and their outcomes. 
• Events: sure events, impossible events, 

mutually exclusive and exhaustive events. 
- Definition of probability of an event 
- Laws of probability addition 

theorem. 

SECTION B 

6. Conic Section 

Sections of a cone, ellipse, parabola, hyperbola, a 
point, a straight line and a pair of intersecting 
lines as a degenerated case of a conic section. 
Standard equations and simple properties of 
parabola, ellipse and hyperbola. 

• Conics as a section of a cone. 

- Definition of Foci, Directrix, Latus 
Rectum. 

- PS = ePL where P is a point on the 
conics, S is the focus, PL is the 
perpendicular distance of the point from 
the directrix. 

(i)   Parabola 
e =1, y2 = ±4ax,  x2 = 4ay, y2 = -4ax,         
  x2 = -4ay 
- Rough sketch of the above. 
- The latus rectum; quadrants they lie 

in; coordinates   of focus and vertex; 
and equations of directrix and the 
axis. 

- Finding equation of Parabola when 
Foci and directrix are given, etc. 

- Application questions based on the   
above. 
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(ii) Ellipse  

- )1(,1,1 222
2

2

2

2

eabe
b
y

a
x

−=<=+    

- Cases when   a > b and a < b.  
- Rough sketch of the above.  
- Major axis, minor axis; latus rectum; 

coordinates of vertices, focus and 
centre; and equations of directrices 
and the axes. 

- Finding equation of ellipse when 
focus and directrix are given. 

- Simple and direct questions based on 
the above. 

- Focal property i.e. SP + SP′ = 2a. 
 

(iii) Hyperbola 

- 
2 2

2 2 2
2 2 1 , 1, ( 1)x y e b a e

a b
− = > = −  

- Cases when coefficient y2 is negative and 
coefficient of x2 is negative.  

- Rough sketch of the above. 
- Focal property i.e. SP -  S’P = 2a. 
- Transverse and Conjugate axes; Latus 

rectum; coordinates of vertices, foci and 
centre; and equations of the directrices 
and the axes. 

• General second-degree equation  
0222 22 =+++++ cfygxbyhxyax   

- Case 1: pair of straight line if 
abc+2fgh-af2-bg2-ch2=0, 

- Case 2: abc+2fgh-af2-bg2-ch2≠0, 
then represents a parabola if h2 = ab, 
ellipse if h2 < ab, and hyperbola if h2 

> ab. 

7. Introduction to three-dimensional   Geometry 
Coordinate axes and coordinate planes in three 
dimensions. Coordinates of a point. Distance 
between two points and section formula. 
- As an extension of 2-D 
- Distance formula.  
- Section and midpoint form 

8.   Mathematical Reasoning 
     Mathematically acceptable statements. 

Connecting words/ phrases - consolidating the 

understanding of "if and only if (necessary and 
sufficient) condition", "implies", "and/or", 
"implied by", "and", "or", "there exists" and 
their use through variety of examples related to 
the Mathematics and real life. Difference 
between contradiction, converse and 
contrapositive. 
Self-explanatory. 

SECTION C 
9.   Statistics 

• Combined mean and standard deviation. 
• The Median and Quartiles. 

10. Correlation Analysis 
• Definition and meaning of covariance.  
• Coefficient of Correlation by Karl Pearson.          

 - ,  -    -  
,   

If x x y y are small non fractional
numbers we use

            

             
( ) ( )

( ) ( )2 2

x - x y - y

x - x y - y
r

∑
=

∑ ∑
 

If x and y are small numbers, we use 

( ) ( )∑ ∑−∑ ∑−

∑ ∑∑ −
=

2222 11

1

y
N

yx
N

x

yx
N

xy
r  

Otherwise, we use assumed means  

A and B, where u = x-A, v = y-B 

( ) ( )

( ) ( )

1
uv - u v

N
1 12 22 2u u v v
N N

r
∑ ∑ ∑

=

− −∑ ∑ ∑ ∑

 

11.  Index Numbers and Moving Averages  

(i) Index Numbers 
- Price index or price relative. 
- Simple aggregate method. 
- Weighted aggregate method. 
- Simple average of price relatives. 
- Weighted average of price relatives           

(cost of living index, consumer price 
index). 
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(ii) Moving Averages 
- Meaning and purpose of the moving 

averages. 
- Calculation of moving averages with the 

given periodicity and plotting them on a 
graph. 

PAPER II – PROJECT WORK – 20 Marks 

Candidates will be expected to have completed two 
projects, one from Section A and one from either 
Section B or Section C.  

Mark allocation for each Project [10 marks]: 

Overall format 1 mark   

Content 4 marks   

Findings 2 marks  

Viva-voce based on the Project  3 marks 

Total 10 marks 
 

List of suggested assignments for Project 
Work: 

Section A 
1. Using a Venn diagram, find the number of 

subsets of a given set and verify that if a set has 
‘n’ number of elements, the total number of 
subsets is 2n . 

2. Verify that for two sets A and B, n(A × B) =             
pq, where n(A) = p and n(B)= q, the total 
number of relations from A to B is 2pq. 

3. Using Venn diagram, verify the distributive 
law for three given non-empty sets A, B and C. 

4. Identify distinction between a relation and a 
function with suitable examples and illustrate 
graphically. 

5. Illustrate with the help of a model, the values 
of sine and cosine functions for different angles 
which are multiples of π/2 and π. 

6. Using argand plane, interpret geometrically, 
the meaning of  and its integral 
powers. 

7. Draw the graph of quadratic function 
. From the graph find 

maximum/minimum value of the function. 
Also determine the sign of the expression. 

8. Construct a Pascal’s triangle to write a 
binomial expansion for a given positive 
integral exponent. 

9. Obtain a formula for the sum of the 
squares/sum of cubes of ’n’ natural numbers. 

10. Obtain the equation of the straight line in the 
normal form, for  (the angle between the 
perpendicular to the line from the origin and 
the x-axis) for each of the following, on the 
same graph: 

(i) α < 90° 
(ii)     90° < α < 180°  
(iii) 180° < α < 270°   
(iv) 270° < α < 360°  

11. Identify the variability and consistency of two 
sets of statistical data using the concept of  
coefficient of variation. 

12. Construct the tree structure of the outcomes of 
a random experiment, when elementary events 
are not equally likely. Also construct a sample 
space by taking a suitable example. 

Section B 

13. Construct different types of conics by 
PowerPoint Presentation, or by making a 
model, using the concept of double cone and a 
plane.  

14. Use focal property of ellipse to construct 
ellipse. 

15. Use focal property of hyperbola to construct 
hyperbola. 

16. Write geometrical significance of X coordinate, 
Y coordinate, and Z coordinate in space. Using 
the above, find the distance of the point in 
space from x-axis/y-axis/z-axis. Explain the 
above using a three-dimensional model/ power 
point presentation. 

17. Obtain truth values of compound statements of 
the type  by using switch connection in 
series. 

18. Obtain truth values of compound statements of 
the type  by using switch connection in 
parallel. 
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Section C 

19. Find median from the point of intersection of 
cumulative frequency curves (less than and 
more than cumulative frequency curves). 

20. Identify the purchasing power using the 
concept of cost of living index number. 

21. Identify the purchasing power using the 
concept of weighted aggregate price index 
number. 

22. Calculate moving averages with the given even 
Periodicity. Plot them and as well as the 
original data on the same graph. 
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PHYSICS (861) 

CLASS XI
There will be two papers in the subject: 

Paper I: Theory -  3 hours  ... 70 marks Paper II: Practical -      3 hours  ... 15 marks 

   Project Work     … 10 marks 

                   Practical File     … 5 marks 

PAPER I- THEORY: 70 Marks 

There will be no overall choice in the paper. Candidates will be required to answer all questions. Internal 
choice will be available in two questions of 2 marks each, two questions of 3 marks each and all the three 
questions of 5 marks each. 

S. NO. UNIT TOTAL WEIGHTAGE 

1. Physical World and Measurement  

23 Marks 2. Kinematics 

3. Laws of Motion 

4. Work, Energy and Power 17 Marks 

5. Motion of System of Particles and Rigid Body 

6. Gravitation 

7. Properties of Bulk Matter 20 Marks 

8. Heat and Thermodynamics 

9. Behaviour of Perfect Gases and Kinetic Theory of Gases 

10. Oscillations and Waves 10 Marks 

TOTAL 70 Marks 
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PAPER I -THEORY – 70 MARKS 

Note: (i) Unless otherwise specified, only S. I. 
Units are to be used while teaching and learning, 
as well as for answering questions. 

(ii) All physical quantities to be defined as and 
when they are introduced along with their units and 
dimensions.  

(iii) Numerical problems are included from all 
topics except where they are specifically excluded 
or where only qualitative treatment is required. 

1.  Physical World and Measurement  

Units and Measurements 

Measurement: need for measurement; units 
of measurement; systems of units: 
fundamental and derived units in SI; 
measurement of length, mass and time; 
significant figures. 

Dimensional formulae of physical quantities 
and constants, dimensional analysis and its 
applications. 

(a) Importance of measurement in 
scientific studies; physics is a science 
of measurement.  Unit as a reference 
standard of measurement; essential 
properties.  Systems of units; CGS, 
FPS, MKS, MKSA, and SI; the seven 
base units of SI selected by the General 
Conference of Weights and Measures 
in 1971 and their definitions, list of 
fundamental, supplementary and 
derived physical quantities; their units 
and symbols (strictly as per rule); 
subunits and multiple units using 
prefixes for powers of 10 (from atto for 
10-18 to tera for 1012); other  common  
units  such as fermi, angstrom (now 
outdated), light year, astronomical unit 
and parsec.  A new unit of mass used in 
atomic physics is unified atomic mass 
unit with symbol u (not amu); rules for 
writing the names of units and their 
symbols in SI (upper case/lower case.) 
Derived units (with correct symbols); 
special names wherever applicable; 
expression in terms of base units (e.g.: 
N= kg m/s2).  

(b) Significant figures; their significance; 
rules for counting the number of 
significant figures; rules for (a) 
addition and subtraction, (b) 
multiplication/ division; ‘rounding off’ 
the uncertain digits; order of 
magnitude as statement of magnitudes 
in powers of 10; examples from 
magnitudes of common physical 
quantities - size, mass, time, etc. 

Dimensions of physical quantities; 
dimensional formula; express               
derived units in terms of base units                     
(N = kg.m s-2); use symbol […] for 
dimensions of or base unit of; e.g.: 
dimensional formula of force in terms of 
fundamental quantities written as                        
[F] = [MLT–2].Principle of 
homogeneity of dimensions. 
Expressions in terms of SI base units 
and dimensional formula may be 
obtained for all physical quantities as 
and when new physical quantities are 
introduced. 

Use of dimensional analysis to (i) 
check the dimensional correctness of a 
formula/ equation; (ii) to obtain the 
dimensional formula of any derived 
physical quantity including constants; 
(iii) to convert units from one system to 
another; limitations of dimensional 
analysis. 

2.  Kinematics   

Motion in a Plane 
Scalar and Vector quantities with examples. 
Position and displacement vectors, general 
vectors and their notations; equality of 
vectors, addition and subtraction of vectors, 
relative velocity, Unit vector; resolution of a 
vector in a plane, rectangular components, 
Scalar and Vector product of two vectors. 
Projectile motion and uniform circular 
motion. 

(a) General Vectors and notation, position 
and displacement vector. Vectors 
explained using displacement as a 
prototype - along a straight line   (one 
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dimensional), on a plane surface                         
(two dimensional) and in an open 
space not confined to a line or a plane 
(three dimensional); symbol and 
representation; a scalar quantity, its 
representation and unit, equality of 
vectors. Unit vectors denoted 
by î , ĵ , k̂ orthogonal unit vectors 
along x, y and z axes respectively. 
Examples of one dimensional vector 

1V


=a î  or b ĵ or c k̂  where a, b, c are 

scalar quantities or numbers; 2V


= 
a î + b ĵ  is a two dimensional or 

planar vector, 3V


= a î + b ĵ + c k̂  is 
a three dimensional or space vector. 
Concept of null vector and co-planar 
vectors. 

(b) Addition: use displacement as an 
example; obtain triangle law of 
addition; graphical and analytical 
treatment; Discuss commutative and 
associative properties of vector 
addition (Proof not required). 
Parallelogram Law; sum and 
difference; derive expressions for 
magnitude and direction from  
parallelogram law; special cases; 
subtraction as special case of                     
addition with direction reversed; use of 
Triangle Law for subtraction also; if          
a+ b


= c ; c - a= b


; In a 

parallelogram, if one diagonal is the 
sum, the other diagonal is the 
difference; addition and subtraction 
with vectors expressed in terms of unit 
vectors î , ĵ , k̂ ; multiplication of a 
vector by a real number.  

 (c) Use triangle law of addition to                 
express a vector in terms of its 
components.  If a+ b


= c  is an     

addition fact, c = a+ b


 is a 
resolution; a and b


are components of 

c . Rectangular components, relation 
between components, resultant and 
angle     between them.  Dot (or scalar)            
product of vectors a . b


=abcosθ;                

example W = F


. S


= FS Cosθ . Special 
case of  θ = 0o, 90 o and 1800. Vector 
(or cross) product a× b


= [absinθ] n̂ ; 

example: torque τ= r × F


; Special 
cases using unit vectors î , ĵ , k̂  for 

a . b


 and a xb


. 
(d) Concept of relative velocity, start from 

simple examples on relative velocity of 
one dimensional motion and then two 
dimensional motion; consider 
displacement first; relative 
displacement (use Triangle Law or 
parallelogram Law). 

(e) Various terms related to projectile 
motion; obtain equations of trajectory, 
time of flight, maximum height, 
horizontal range, instantaneous 
velocity, [projectile motion on an 
inclined plane not included]. Examples 
of projectile motion. 

(f) Examples of uniform circular motion: 
details to be covered in unit 3 (d).   

3.  Laws of Motion 
General concept of force, inertia, Newton's 
first law of motion; momentum and 
Newton's second law of motion; impulse; 
Newton's third law of motion. 
Law of conservation of linear momentum and 
its applications. 
Equilibrium of concurrent forces. Friction: 
Static and kinetic friction, laws of friction, 
rolling friction, lubrication. 
Dynamics of uniform circular motion: 
Centripetal force, examples of circular motion 
(vehicle on a level circular road, vehicle on a 
banked road). 
(a) Newton's first law: Statement and 

explanation; concept of inertia, mass, 
force; law of inertia; mathematically, if 
∑F=0, a=0.   

       Newton's second law: p =m v ; F

α dp

dt


;       

F


=k dp
dt


. Define unit of force so that 
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k=1;     F


= dp
dt


; a vector equation. For 

classical physics with v not large and mass 
m remaining constant, obtain F


=m a .                      

For v→ c, m is not constant. Then                        
m = 

22
o

cv-1
m Note that F= ma is the 

special case for classical mechanics.  It is a 
vector equation. a || F


.  Also, this can be 

resolved into three scalar equations 
Fx=max etc.  Application to numerical 
problems; introduce tension force, normal 
reaction force.  If a = 0 (body in 
equilibrium), F= 0. Statement, derivation 
and explanation of principle of 
conservation of linear momentum. Impulse 
of a force:  F∆t =∆p. 

       Newton's third law. Obtain it using Law of 
Conservation of linear momentum. Proof of 
Newton’s second law as real law. 
Systematic solution of problems in 
mechanics; isolate a part of a system, 
identify all forces acting on it; draw a free 
body diagram representing the part as a 
point and representing all forces  by line 
segments, solve for resultant force which is 
equal to m a . Simple problems on 
“Connected bodies” (not involving two 
pulleys). 

(b) Force diagrams; resultant or net force 
from Triangle law of Forces, 
parallelogram law or resolution of forces.  
Apply net force  ∑F


= m a .  Again for 

equilibrium a=0 and ∑F=0. Conditions of 
equilibrium of a rigid body under three 
coplanar forces. Discuss ladder problem.  

(c) Friction; classical view and modern view 
of friction, static friction a self-adjusting 
force; limiting value; kinetic friction or 
sliding friction; rolling friction, examples. 
Laws of friction: Two laws of static 
friction; (similar) two laws of kinetic 
friction; coefficient of friction µs = 
fs(max)/N and                   µk = fk/N; 
graphs.  Friction as a non-conservative 
force; motion under friction, net force in 
Newton’s 2nd law is calculated including fk. 

Motion along a rough inclined plane – both 
up and down. Pulling and pushing of a 
roller. Angle of friction and angle of 
repose. Lubrication, use of bearings, 
streamlining, etc. 

(d) Angular displacement (θ), angular velocity 
(ω), angular acceleration (α) and their 
relations. Concept of centripetal 
acceleration; obtain an expression for this 
acceleration using∆v

 . Magnitude and 
direction of a  same as that of         ∆v

 ;  
Centripetal acceleration; the cause of this 
acceleration is a force - also called 
centripetal force; the name only indicates 
its direction, it is not a new type of force, 
motion in a vertical circle; banking of road 
and railway track (conical pendulum is 
excluded). 

4.   Work, Power and Energy 

Work done by a constant force and a 
variable force; kinetic energy, work-energy 
theorem, power. 

Potential energy, potential energy of a spring, 
conservative forces: conservation of 
mechanical energy (kinetic and potential 
energies); Conservative and non-conservative 
forces. Concept of collision: elastic and 
inelastic collisions in one and two dimensions. 
(i) Work done W= F


. S


=FScosθ. If F is                 
variable dW= F


. dS


 and 
W=∫dw= F∫


. dS


, for F


║ dS


 F


. dS


=FdS 

therefore, W=∫FdS is the area under the F-
S graph or if F can be expressed in terms of 
S, ∫FdS can be evaluated. Example, work 
done in stretching a 
spring 21

2W Fdx kxdx kx= = =∫ ∫ . This 

is also the potential energy stored in the 
stretched spring U=½ kx2

.  

       Kinetic energy and its expression,                      
Work-Energy theorem E=W.  Law of 
Conservation of Energy; oscillating spring. 
U+K = E = Kmax = Umax (for U = 0 and K 
= 0 respectively); graph different forms of 
energy and their transformations.  E = mc2 

(no derivation).  Power P=W/t; .P F v=
  . 



 
5 

(ii) Collision in one dimension; derivation of 
velocity equation for general case of m1 ≠ 
m2 and u1 ≠ u2=0; Special cases for 
m1=m2=m; m1>>m2 or m1<<m2. Oblique 
collisions i.e. collision in two dimensions. 

5.   Motion of System of Particles and Rigid 
Body 

Idea of centre of mass: centre of mass of a two-
particle system, momentum conservation and 
centre of mass motion. Centre of mass of a 
rigid body; centre of mass of a uniform rod. 

Moment of a force, torque, angular 
momentum, laws of conservation of angular 
momentum and its applications. 

Equilibrium of rigid bodies, rigid body 
rotation and equations of rotational motion, 
comparative study of linear and rotational 
motions. 

Moment of inertia, radius of gyration, 
moments of inertia for simple geometrical 
objects (no derivation). Statement of parallel 
and perpendicular axes theorems and their 
applications. 

Definition of centre of mass (cm), centre of 
mass (cm) for a two particle system 
m1x1+m2x2=Mxcm; differentiating, get the 
equation for vcm and acm; general equation for 
N particles- many particles system; [need not 
go into more details];centre of gravity, 
principle of moment, discuss ladder problem, 
concept of a rigid body;  kinetic energy of a 
rigid body rotating about a fixed axis in terms 
of that of the particles of the body; hence, 
define moment of inertia and radius of 
gyration; physical significance of moment of 
inertia; unit and  dimension; depends on mass 
and axis of rotation; it is rotational inertia; 
equations of rotational motions. Applications: 
only expression for the moment of inertia, I 
(about the symmetry axis) of: (i) a ring; (ii) a 
solid and  a hollow cylinder, (iii) a thin rod (iv) 
a solid and a hollow sphere,      (v) a disc - only 
formulae  (no derivations required). 

(a) Statements of the parallel and 
perpendicular axes theorems with 
illustrations [derivation not required]. 
Simple examples with change of axis.  

(b) Definition of torque (vector); τ= r x F


 
and angular momentum L


 = r  x p  for a 

particle (no derivations); differentiate to 
obtain d L


/dt=τ ; similar to Newton’s 

second law of motion (linear);hence τ=I 
α and                        L = Iω; (only scalar 
equation); Law of conservation of angular 
momentum; simple applications. 
Comparison of linear and rotational 
motions. 

6. Gravitation 

Kepler's laws of planetary motion, universal 
law of gravitation. Acceleration due to gravity 
(g) and its variation with altitude, latitude and 
depth. 

Gravitational potential and gravitational 
potential energy, escape velocity, orbital 
velocity of a satellite, Geo-stationary 
satellites. 

(i) Newton's law of universal gravitation; 
Statement; unit and dimensional formula of 
universal gravitational constant, G 
[Cavendish experiment not required]; 
gravitational acceleration on surface of the 
earth (g), weight of a body W= mg from 
F=ma.   

(ii) Relation between g and G. Derive the 
expression for variation of g above and 
below the surface of the earth; graph; 
mention variation of g with latitude and 
rotation, (without derivation). 

(iii) Gravitational field, intensity of 
gravitational field and potential at a point                                          
in earth’s gravitational field. Vp = Wαp/m. 
Derive expression (by integration) for                                 
the gravitational potential difference                        
∆V = VB-VA = G.M(1/rA-1/rB);      here                        
Vp = V(r) = -GM/r; negative sign for 
attractive force field; define gravitational 
potential energy of a mass m in the earth's 
field; expression for gravitational potential 
energy U(r) = Wαp         = m.V(r) = -G M 
m/r;  show that ∆U = mgh, for h << R. 
Relation between intensity and acceleration 
due to gravity. 
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(iv) Derive expression for the escape velocity 
of earth using energy consideration; ve 
depends on mass of the earth; for moon ve 
is less as mass of moon is less; 
consequence - no atmosphere on the moon.  

(v) Satellites (both natural (moon) and 
artificial) in uniform circular motion 
around the earth; Derive the expression for 
orbital velocity and time period; note the 
centripetal acceleration is caused (or 
centripetal force is provided) by the force 
of gravity exerted by the earth on the 
satellite; the acceleration of the satellite is 
the acceleration due to gravity              
[g’= g(R/R+h)2; F’G = mg’]. 
Weightlessness; geostationary satellites; 
conditions for satellite to be geostationary; 
parking orbit, calculation of its radius and 
height; basic concept of polar satellites and 
their uses.  

(vi) Kepler's laws of planetary motion: explain 
the three laws using diagrams. Proof of 
third law (for circular orbits only). 

7. Properties of Bulk Matter  
(i) Mechanical Properties of Solids: Elastic 

behaviour of solids, Stress-strain 
relationship, Hooke's law, Young's 
modulus, bulk modulus, shear modulus of 
rigidity, Poisson's ratio; elastic energy. 

Elasticity in solids, Hooke’s law, Young 
modulus and its determination, bulk 
modulus and shear modulus of rigidity, 
work done in stretching a wire and strain 
energy, Poisson’s ratio.  

(ii) Mechanical Properties of  Fluids 

Viscosity, Stokes' law, terminal velocity, 
streamline and turbulent flow, critical 
velocity, Bernoulli's theorem and its 
applications. 

Surface energy and surface tension, angle 
of contact, excess of pressure across a 
curved surface, application of surface 
tension ideas to drops, bubbles and 
capillary rise. 

(a) General characteristics of fluid flow; 
equation of continuity v1a1= v2a2; 

conditions; applications like use of 
nozzle at the end of a hose; Bernoulli’s 
principle (theorem); assumptions - 
incompressible liquid, streamline 
(steady) flow, non-viscous and 
irrotational liquid - ideal liquid; 
derivation of equation; applications of 
Bernoulli’s theorem atomizer, dynamic 
uplift, Venturimeter, Magnus effect etc.   

(b) Streamline and turbulent flow - 
examples; streamlines do not intersect 
(like electric and magnetic lines of 
force); tubes of flow; number of 
streamlines per unit area α velocity of 
flow (from equation of continuity v1a1 

= v2a2); critical velocity; Reynold's 
number (significance only) Poiseuille’s 
formula with numericals. 

(c) Viscous drag; Newton's formula for 
viscosity, co-efficient of viscosity and 
its units. 

Flow of fluids (liquids and gases), 
laminar flow, internal friction between 
layers of fluid, between fluid and the 
solid with which the fluid is in relative 
motion; examples; viscous drag is a 
force of friction; mobile and viscous 
liquids. 

Velocity gradient dv/dx (space rate                      
of change of velocity); viscous drag                      
F = ηA dv/dx; coefficient of viscosity                   
η = F/A (dv/dx) depends on the nature 
of the liquid and its temperature; units: 
Ns/m2 and dyn.s/cm2= poise.1 
poise=0.1 Ns/m2.  

(d) Stoke's law, motion of a sphere falling 
through a fluid, hollow rigid sphere 
rising to the surface of a liquid, 
parachute, obtain the expression of 
terminal velocity; forces acting; 
viscous drag, a force proportional to 
velocity; Stoke’s law; ν-t graph. 

(e) Surface tension (molecular theory), 
drops and bubbles, angle of contact, 
work done in stretching a surface and 
surface energy, capillary rise, 
measurement of surface tension by 
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capillary (uniform bore) rise method. 
Excess pressure across a curved 
surface, application of surface tension 
for drops and bubbles. 

8. Heat and Thermodynamics  

(i)    Heat transfer-conduction, convection and 
radiation, thermal conductivity, 
qualitative ideas of Blackbody radiation, 
Wein's displacement Law, Stefan's law, 
and Greenhouse effect. 

(a) Steady state and temperature gradient. 
Thermal conductivity; co-efficient of 
thermal conductivity, Use of good and 
poor conductors, Searle’s experiment, 
(Lee’s Disc method is not required). 
Convection with examples. 

(b) Black body is now called ideal or 
cavity radiator and black body 
radiation is cavity radiation; Stefan’s 
law is now known as Stefan Boltzmann 
law as Boltzmann derived it 
theoretically. There is multiplicity of 
technical terms related to thermal 
radiation -  radiant intensity I (T) for 
total radiant power (energy 
radiated/second) per unit area of the 
surface, in W/m2, I (T) =σ T4; 
dimension and SI unit of σ. For 
practical radiators                I =∈. σ T4 
where ∈ (dimension less) is called 
emissivity    of the surface material; 
∈=1 for ideal radiators.  The Spectral 
radiancy R(λ). I (T)=

0
R

α

∫ (λ) dλ.  

Graph of R(λ) vs λ for different 
temperatures.  Area under the graph is 
I (T).  The λ corresponding to 
maximum value of R is called λmax; 
decreases with increase in 
temperature. 

Wien’s displacement law; Stefan’s law 
and Newton’s law of cooling. 
[Deductions from Stefan’s law not 
necessary]. Greenhouse effect – self-
explanatory.  

(ii)  Thermodynamics 

Thermal equilibrium and definition of 
temperature (zeroth law of 
thermodynamics), heat, work and internal 
energy. First law of thermodynamics, 
isothermal and adiabatic processes. 

Second law of thermodynamics: reversible 
and irreversible processes, Heat engine and 
refrigerator. 

(a) Thermal equilibrium and zeroth law of 
thermodynamics: Self explanatory  

(b) First law of thermodynamics. 

Concept of heat (Q) as the energy that 
is transferred (due to temperature 
difference only) and not stored; the 
energy that is stored in a body or 
system as potential and kinetic energy 
is called internal energy (U).  Internal 
energy is a state property (only 
elementary ideas) whereas, heat is not; 
first law is a statement of conservation 
of energy, when, in general, heat (Q) is 
transferred to a body (system), internal 
energy (U) of the system changes and 
some work W is done by the system; 
then Q=∆U+W; also W=∫pdV for 
working substance - an ideal gas; 
explain the meaning of symbols (with 
examples) and sign convention 
carefully (as used in physics: Q>0 
when added to a system, ∆U>0 when U 
increases or temperature rises, and 
W>0 when work is done by the system).  
Special cases for Q=0 (adiabatic), 
∆U=0 (isothermal) and W=0 
(isochoric). 

(c) Isothermal and adiabatic changes in a 
perfect gas described in terms of PV 
graphs; PV = constant (Isothermal) 
and PVγ = constant (adiabatic); joule 
and calorie relation (derivation of                             
PVγ = constant not required). 
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Note that 1 cal = 4⋅186 J exactly and J 
(so-called mechanical equivalent of 
heat) should not be used in equations.  
In equations, it is understood that each 
term as well as the LHS and RHS are 
in the same units; it could be all joules 
or all calories. 

(d) Derive an expression for work done in 
isothermal and adiabatic processes; 
principal and molar heat capacities;                 
Cp and Cv; relation between Cp and                       
Cv  (Cp - Cv = R). Work done as area 
bounded by PV graph. 

(e) Second law of thermodynamics, 
Carnot's cycle. Some practical 
applications.   

Only one statement each in terms of 
Kelvin’s impossible steam engine and 
Clausius’ impossible refrigerator.  
Brief explanation of the law. Reversible 
and irreversible processes, Heat 
engine; Carnot’s cycle - describe 
realisation from source and sink of 
infinite thermal capacity, thermal 
insulation, etc. Explain using pV graph 
(isothermal process and adiabatic 
process) expression and numericals 
(without derivation) for efficiency η=1-
T2/T1., Refrigerator and heat pumps.  

9. Behaviour of Perfect Gases and Kinetic 
Theory of Gases   

(i) Kinetic Theory: Equation of state of a 
perfect gas, work done in compressing a 
gas. Kinetic theory of gases - assumptions, 
concept of pressure. Kinetic interpretation 
of temperature; rms speed of gas 
molecules; degrees of freedom, law of 
equi-partition of energy (statement only) 
and application to specific heat capacities 
of gases; concept of mean free path, 
Avogadro's number. 

(a) Kinetic Theory of gases; derive   p=1/3 
ρ 2c   from the assumptions and 
applying Newton’s laws of motion.  The 
average thermal velocity (rms value) 
crms=√3p/ρ; calculations for air, 
hydrogen and their comparison with 

common speeds. Effect of temperature 
and pressure on rms speed of gas 
molecules.  

[Note that pV=nRT the ideal gas 
equation cannot be derived from 
kinetic theory of ideal gas.  Hence, 
neither can other gas laws; pV=nRT is 
an experimental result.  Comparing 
this with  p = ⅓ ρ 2c , from kinetic 
theory of gases, a kinetic interpretation 
of temperature can be obtained as 
explained in the next subunit]. 

(b) From kinetic theory for an                          
ideal gas (obeying all the assumptions 
especially no intermolecular attraction 
and negligibly small size of molecules, 
we get  p = (1/3)ρ 2c  or pV = 

(1/3)M 2c . (No further, as temperature 
is not a concept of kinetic theory).  
From experimentally obtained gas 
laws, we have the ideal gas equation 
(obeyed by some gases at low pressure 
and high temperature) pV = RT for one 
mole.  Combining these two results 
(assuming they can be combined), 
RT=(1/3)M 2c =(2/3).½M 2c =(2/3)K; 
Hence, kinetic energy of 1 mole of an 
ideal gas K=(3/2)RT.  Average K for 1 
molecule = K/N = (3/2) RT/N = (3/2) 
kT where k is Boltzmann’s constant. 
So, temperature T can be interpreted as 
a measure of the average kinetic 
energy of the molecules of a gas.  

(c) Degrees of freedom and calculation of 
specific heat capacities for all types of 
gases.  Concept of the law of 
equipartition of energy (derivation not 
required).  Concept of mean free path 
and Avogadro’s number NA. 

10.  Oscillations and Waves 

(i) Oscillations: Periodic motion, time period, 
frequency, displacement as a function of 
time, periodic functions. Simple harmonic 
motion (S.H.M) and its equation; phase; 
oscillations of a spring, restoring force and 
force constant; energy in S.H.M., Kinetic 



 
9 

and potential energies; simple pendulum 
and derivation of expression for its time 
period. 

(a) Simple harmonic motion. Periodic 
motion, time period T and frequency f, 
f=1/T; uniform circular motion and its 
projection on a diameter defines SHM; 
displacement, amplitude, phase and 
epoch, velocity, acceleration, time 
period; characteristics of SHM; 
Relation between linear simple 
harmonic motion and uniform circular 
motion. Differential equation of SHM, 
d2y/dt2+ω2y=0 from the nature of force 
acting F=-k y; solution y=A sin 
(ωt+φ0) where                   ω2 = k/m; 
obtain expressions for velocity, 
acceleration, time period T and 
frequency f. Graphical representation 
of displacement, velocity and 
acceleration. Examples, simple 
pendulum, a mass m attached to a 
spring of spring constant k. Derivation 
of time period of simple harmonic 
motion of a simple pendulum, mass on 
a spring (horizontal and vertical 
oscillations)  Kinetic and potential 
energy at a point in simple harmonic 
motion. Total energy E = U+K 
(potential +kinetic) is conserved. Draw 
graphs of U, K and   E Verses y.  

(ii) Waves: Wave motion, Transverse and 
longitudinal waves, displacement relation 
for a progressive wave, principle of 
superposition of waves, reflection of 
waves, standing waves in strings and organ 
pipes, fundamental mode and harmonics, 
Beats. 

(a) Transverse and longitudinal waves; 
characteristics of a harmonic wave; 
graphical representation of a harmonic 
wave. Distinction between transverse 
and longitudinal waves; examples; 
displacement, amplitude, time period, 
frequency, wavelength, derive v=fλ; 
graph of displacement with 
time/position, label time 
period/wavelength and amplitude, 
equation of a progressive harmonic 

(sinusoidal) wave,   y = A sin (kx±ωt) 
where k is a propagation factor and 
equivalent equations. 

(b) Principle of superposition of waves; 
interference (simple ideas only); 
dependence of combined wave form, on 
the relative phase of the interfering 
waves; qualitative only - illustrate with 
wave representations.  Beats 
(qualitative explanation only); number 
of beats produced per second = 
difference in the frequencies of the 
interfering waves. Standing waves or 
stationary waves; formation by two 
identical progressive waves travelling 
in opposite directions (e.g.,: along a 
string, in an air column - incident and 
reflected waves); obtain                         
y= y1+y2= [2 ym sin (kx)] cos (ωt) 
using equations of the travelling 
waves; variation of the amplitude A=2 
ymsin (kx) with location (x) of the 
particle; nodes and antinodes; 
compare standing waves with 
progressive waves. 

(c) Laws of vibrations of a stretched 
string. Obtain equation for 
fundamental frequency f0=(½l) T/m ; 
sonometer. 

(d) Modes of vibration of strings and air 
columns (closed and open pipes); 
standing waves with nodes and 
antinodes; also in resonance with the 
periodic force exerted usually by a 
tuning fork; sketches of various modes 
of vibration; obtain expressions for 
fundamental frequency and various  
harmonics and overtones; mutual 
relations. 
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PAPER II 

PRACTICAL WORK- 15 Marks 

Given below is a list of required experiments. 
Teachers may add to this list, keeping in mind 
the general pattern of questions asked in the 
annual examinations.  

In each experiment, students are expected to record 
their observations in a tabular form with units at the 
column head.  Students should plot an appropriate 
graph, work out the necessary calculations and 
arrive at the result.  

Students are required to have completed all 
experiments from the given list (excluding 
demonstration experiments): 

1. To measure the diameter of a spherical body 
using Vernier calipers. Calculate its volume 
with appropriate significant figures.  Also 
measure its volume using a graduated cylinder 
and compare the two. 

2. Find the diameter of a wire using a micrometer 
screw gauge and determine percentage error in 
cross sectional area. 

3. Determine radius of curvature of a spherical 
surface like watch glass by a spherometer. 

4. Equilibrium of three concurrent coplanar 
forces. To verify the parallelogram law of 
forces and to determine weight of a body. 

5. (i)  Inclined plane: To find the downward force 
acting along the inclined plane on a roller 
due to gravitational pull of earth and to 
study its relationship with angle of 
inclination by plotting graph between force 
and sin θ. 

(ii) Friction: To find the force of limiting 
friction for a wooden block placed on 
horizontal surface and to study its 
relationship with normal reaction. To 
determine the coefficient of friction. 

6. To find the acceleration due to gravity by 
measuring the variation in time period (T) with 
effective length (L) of a simple pendulum; plot 
graphs of T νs √L and T2 νs L. Determine 
effective length of the seconds pendulum from 
T2 νs L graph. 

7. To find the force constant of a spring and to 
study variation in time period of oscillation 
with mass m of a body suspended by the 
spring. To find acceleration due to gravity by 
plotting a graph of T against √m. 

8. To study the variation in frequency of air 
column with length using resonance column 
apparatus or a long cylindrical vessel and a set 
of tuning forks. Hence, determine velocity of 
sound in air at room temperature. 

9. To determine frequency of a tuning fork using 
a sonometer. 

Demonstration Experiments (The following 
experiments are to be demonstrated by the 
teacher): 

1. Searle's method to determine Young modulus 
of elasticity. 

2. Capillary rise method to determine surface 
tension of water. 

3. Determination of coefficient of viscosity of a 
given viscous liquid by terminal velocity 
method. 

PROJECT WORK AND PRACTICAL FILE –      

15 Marks 
Project Work – 10 Marks 
All candidates will be required to do one project 
involving some Physics related topic/s, under the 
guidance and regular supervision of the Physics 
teacher.  Candidates are to prepare a technical 
report including an abstract, some theoretical 
discussion, experimental setup, observations with 
tables of data collected, analysis and discussion of 
results, deductions, conclusion, etc. (after the draft 
has been approved by the teacher).  The report 
should be kept simple, but neat and elegant. 
Teachers may assign or students may choose any 
one project of their choice. 
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Suggested Evaluation criteria: 

 Title and Abstract (summary) 

 Introduction / purpose 

 Contents/Presentation 

 Analysis/ material aid (graph, data, structure, 
pie charts, histograms, diagrams, etc.) 

 Originality of work 

 Conclusion/comments 
 

Practical File – 5 Marks 

Teachers are required to assess students on the 
basis of the Physics practical file maintained by 
them during the academic year. 

 

NOTE: For guidelines regarding Project Work, 
please refer to Class XII. 

 

 

1. The concepts of significant figures and error 
analysis must be reinforced during Practical 
Work.  

2. Topics especially some mathematical parts of 
differentiation and integration can be taken 
up as supplements as and when required, 
while teaching. 

 


