
































































 PITHAPUR RAJAH’S GOVERNMENT COLEGE(A) 
Kakinada 

DEPARTMENT OF CHEMISTRY 

 
Program & Semester 

I B.Sc. Analytical 
Chemistry 

(I Semester) 
Course Code 

ANA CHE-1 

TITLE OF THE COURSE 
INORGANIC CHEMISTRY-1  

Teaching Hours Allocated:45 (Theory) L T P C 

Pre- 

requisites 
Atomic models and chemical bonding 45 10    30 3+1 

 
Course Objectives:  

1. Atomic Structure and Periodic table 

2. Chemical Bonding and Molecular Structure  

3. Acids, Bases & HSAB Principle    

4. Chemistry of p-block elements  

5. Chemistry of d-block & f-block elements  

 
Course  Outcomes: 

 
On Completion of the course, the students will be able 

to 

CO1 
Explain the fundamental concepts of atomic structure and periodic properties based 
on quantum mechanical principles, and relate these to the behavior and reactivity of 
elements in the periodic table. 

CO2 
Understand the nature and types of chemical bonds, interpret molecular geometry 
using VSEPR and hybridization concepts, and apply Valence Bond and Molecular 
Orbital theories to explain bonding in molecules. 

CO3 
 Gain knowledge of various acid-base theories, solvent types, redox reactions, and  
salt hydrolysis, and apply the HSAB principle to predict chemical reactivity and 
stability of compounds. 

CO4 
Describe the structural features, bonding nature, and reactivity of selected p-block 
compounds and distinguish between different types of oxides, interhalogens, and 
pseudohalogens. 

CO5 Understand the electronic structure, oxidation states, and characteristic properties of 
d- and f-block elements 

 
Course with focus on Skill Development/Employability/Entrepreneurship  modules 

 
 

Skill 

Developement 

   
Employability 

   
Entrepreneurship 

 

 

 

 

 

 

 

 



Syllabus: 

UNIT-I: Atomic Structure and Periodic table       9 h 
 
Electronic configuration, Quantum Numbers, Bohr theory, De Broglie Equation, Heisenberg 
Uncertainty Principle, Schrodinger Equation, Significance of Wave functions, Pauli’s exclusion 
principle, Hund’s rule, Aufbau principle, Octet Rule. 
Periodicity: Classification of elements in Periodic Table, General properties of atoms: atomic 
radii, Ionic radii, ionization energy, electron affinity; electronegativity- Pauling, Mulliken-Jaffe 
Rule, isoelectronic relationship; inert-pair effect. 
 
UNIT-II : Chemical Bonding and Molecular Structure       9 h 
 
Classification of Chemical bonds, Valence electrons, Lewis structure, Polar character of covalent 
bond, Covalent character of ionic bond- polarization, Fajan’s rules. 

Valence Bond Theory, Geometry of covalent molecules (BF3, CH4, PCl5), Concept of 
hybridization, VSEPR theory (NH3, H2O, SF4), Molecular orbital theory, bonding and 
nonbonding electrons (N2, O2, CO and NO), Hydrogen Bond, Intra- and intermolecular hydrogen 
bonding. 

 
UNIT-III: Acids, Bases & HSAB Principle    9 h 
 
Theories of acids and bases: Arrhenius theory, Bronsted-Lowry theory, Lewis theory, Nonaqueous 
solvents: classification-protonic and aprotic solvents, Types of chemical reactions: acid-base, 
oxidation-reduction, calculation of oxidation number. Types of salts, Salt hydrolysis. Pearson’s 
concept, HSAB principle & its Applications. 

 
Unit-IV: Chemistry of p-block elements 9 h 
 
Group 13: Structure and Properties of Diborane, Borazine. 
Group 15: Structure and Properties of Phosphonitrilic Chloride (P3N3Cl6) 
Group 16: Classification of Oxides based on chemical behavior & Oxygen Content 
Group 17: Structure and Properties of Interhalogen compounds, Pseudohalogens 

 
Unit-5: Chemistry of d-block & f-block elements 9 h 
 
Chemistry of d-block elements: electronic configuration, variable valency, colour, magnetic 
properties, catalytic properties and ability to form complexes.  
Chemistry of lanthanides: electronic configuration, oxidation states, lanthanide contraction, 
consequences of lanthanide contraction, colour, magnetic properties. Separation of lathanides by 
ion exchange method. 



 
 

 
 Reference books 

 

S.NO AUTHOR TITLE PUBLISHER 

1 J. D. Lee Concise Inorganic Chemistry Blackwell 

Science 

2 B. R. Puri, L. R. 
Sharma, K. C. 
Kalia, 

Principles of Inorganic Chemistry Shoban Lal Nagin 
Chand and Co 

3 D. F. Shriver 
and P. W. 
Atkins, 

Inorganic Chemistry W. H. Freeman and Co 

 
Course outcome & Program outcome mapping 

 

On Completion of the course, the students will be able to 

CO1 
Explain the fundamental concepts of atomic structure and periodic properties based 
on quantum mechanical principles, and relate these to the behavior and reactivity of 
elements in the periodic table. 

CO2 
Understand the nature and types of chemical bonds, interpret molecular geometry 
using VSEPR and hybridization concepts, and apply Valence Bond and Molecular 
Orbital theories to explain bonding in molecules. 

CO3 
 Gain knowledge of various acid-base theories, solvent types, redox reactions, and  
salt hydrolysis, and apply the HSAB principle to predict chemical reactivity and 
stability of compounds. 

CO4 
Describe the structural features, bonding nature, and reactivity of selected p-block 
compounds and distinguish between different types of oxides, interhalogens, and 
pseudohalogens. 

CO5 Understand the electronic structure, oxidation states, and characteristic properties of 
d- and f-block elements 

 
 CO-PO Mapping:  1: Low =1 ; 2: Moderate = 2 ; 3: High = 3 ; 4: No Correlation = 0 

 
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 

CO1 3 1 2 2 1 1 1 3 1 1 

CO2 3 2 1 1 1 1 1 2 1 1 

CO3 3 3 2 2 1 1 1 3 2 1 

CO4 3 2 2 1 2 2 1 3 2 1 

CO5 3 1 2 1 1 1 2 2 2 2 



 
 

 
PROGRAMME OUTCOMES 
At the completion of the B.Sc. Chemistry program, the students of our Department will be able to: 

(PO1) Knowledge: Attain in depth knowledge about the fundamental principles, essential facts, 
conclusions and applications of chemical and scientific theories in various domains of chemistry. 

 
(PO2) Critical Thinking: Carry out experiments in the area of organic analysis, estimation, 
derivative process, inorganic semi micro analysis, preparation, Kinetic, conductometric and 
potentiometric experiments and spectral analysis applying the domain of critical thinking. 

 
(PO3) Problem Solving: Define the background of reaction mechanisms, complex chemical 

structures, instrumental method of chemical analysis, and separation techniques and apply 
appropriate techniques for analyzing specific problems both qualitatively and quantitatively in 
laboratories and in industries 

(PO4): Usage of modern tools: Create data using modem chemical tools and ICT for modeling and 
analyze the data obtained from sophisticated instruments (like UV-Vis, FTIR, NMR, GCMS, 
Fluorescence, SEM, TEM and XRD) for chemical analysis 

 
(PO5): Communication: Develop Skills to evaluate, analyze and interpret the chemical information 
and data and to communicate effectively within the chemical community and with society at large, 
such as, being able to comprehend and write effective reports and design documentation, make 
effective presentations, and give and receive clear instructions. 

 
(PO6): Life-long Learning: Demonstrate scholarly attitude to pursue a career in the field of chemical 
education and research and have the zeal and vision to engage in independent and life- long learning 
in the broadest context of technological and social change. 

 
(PO7) Ethical Practices and Social Responsibility: Generate ideas and solutions for green and 
sustainable chemistry and approach towards planning and execution of research in frontier areas of 
chemical sciences. 

 
 

PROGRAM SPECIFIC OUTCOMES (PSO's) 
At the time of graduation, our under graduates would be able to: 

 
PSO 1- Evaluate, analyze, interpret and effectively apply the basic laws, principles, phenomena, 
processes and mechanisms involved in the domain of organic, inorganic, physical and analytical 
Chemistry 
PSO2 - Demonstrate the knowledge of Chemistry in the domain of research, education and 
perspective entrepreneurship. 

 
PSO3 - Evaluate distinct problems in the field of chemical data analysis, scientific interpretation 
and reaction mechanisms with an understanding on basic tools to be employe 



 

 
Weightage to content  

Semester -I 
Course - 1 

 

S.No Course Content 
Long 

Answer 
Short   

Answer 
Total 
Marks 

As per Blooms 
Taxonomy 

1 
Atomic Structure and Periodic 
table 2 1 25 

Understanding, 

Application 

2 
Chemical Bonding and 
Molecular Structure 1 2 15 

Remembering, 

Understanding 

3 Acids, Bases & HSAB Principle 1 1 15 
Analyzing & 

Creation 

4 Chemistry of p-block elements 1 1 15 Understanding, 
Application 

5 
 Chemistry of d-block & f-block 

elements 1 2 20 
Understanding, 
Application 

 TOTAL 6 7 95  



P.R. GOVERNMENT COLLEGE (A), KAKINADA 

I YEAR B.Sc Analytical Chemistry (Examination at the end of I semester) 

(COURSE – 3 – Inorganic Chemistry -1) 

MODEL PAPER 
Duration: 2hr   Max.Marks:50M 

 

 
Section -I 

Answer any three of the following questions. Must attempt at least one question from each part. 

Each question carries 10 Marks.    3 X 10 = 30M 

Part – A 
1. What are postulates of Bohr’s theory and explain limitations of his theory 

2. Construct MO diagrams for N2 and CO 

3. Explain the Pearson’s concept of HSAB principle & its importance 

Part - B 
4. What are oxides explain their classification based on oxygen content and chemical nature? 

5. Explain the characteristics of d- block elements with reference to following. 

a) Electronic configuration  b) Variable oxidation states 

6. Define Ionization Potential and Electronegativity and Explain trend across the periods and down the group? 

 
Section II 

Answer any four of the following questions. Each question carries 5 marks.  4 X 5 = 20M 

 
7.  Explain Hund’s rule and Aufbau principle. 

8.   Define Polarization and write the Fagan rules 

9. Explain the structure and hybridization of PCl5 using Valence bond theory 

10.     Explain the concept of PH in Acids and Bases 

11.     Write a note on pseudo halogens 

12.    What is lanthanide contraction? write its consequences. 

13.   Explain the complex formation of transition elements with an example? 

 

 

. 



 
 

SEMESTER-I 
COURSE 1: INORGANIC CHEMISTRY-1 

Practical Credits: 1 2 hrs/week 

 
Practical- I Qualitative Analysis of simple salt 

Course outcomes: 
 

At the end of the course, the student will be able to; 
 

1. Understand the basic concepts of qualitative analysis of inorganic simple salt. 

2. Use glassware, equipment and chemicals and follow experimental procedures in the 
laboratory 

3. Apply the concepts of common ion effect, solubility product and concepts 
related to qualitative analysis 

Laboratory course syllabus: Analysis of simple salt 50 M  
 
Analysis of simple salt containing ONE anion and ONE cation from the following: 

 

Anions:    Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate, Phosphate.  

Cations: Lead, Copper, Iron, Aluminum, Zinc, Nickel, Manganese, Calcium, 

Strontium, Barium, Magnesium and Ammonium. 

Co-curricular activities and Assessment Methods 

 
1. Continuous Evaluation: Monitoring the progress of student’s learning. 

 
2. Class Tests, Work sheets and Quizzes 

 
3. Presentations, Projects and Assignments and Group Discussions: 

Enhances critical thinking skills and personality 

4. Semester -End Examination: critical indicator of student’s learning and 

teaching methods adopted by teachers throughout the semester 



 
 

SCHEME OF VALUATION 
 

a.  Preliminary Tests 05 M 

b.  Identification of anion 08 M 

c. Conformation tests for anion 10 M 

d. Identification cation (Group separation table) 10 M 

e.  Conformation of Cation 05 M 

f. Report 02 M 

g.  Viva voce 05 M 

h.  Record 05 M 

TOTAL 50 M 



 
QUESTION BANK 

 
UNIT-1 
 
LONG ANSWER QUESTIONS 
 
1. What are postulates of Bohr’s theory and explain limitations of his theory 

2. Define Ionization Potential and Electronegativity and Explain trend across the periods and down 

the group ? 

SHORT ANSWER QUESTIONS 

 
1. Explain Heisenberg uncertainty principle 

2. Explain Diagonal relationship in periodic table 

3. Explain Hund’s and Aufbau principles 

4. Explain measurement of Electronegativity by any two scales 

UNIT-2 
 
LONG ANSWER QUESTIONS 
 
1. Explain the geometry of BCl3 and PCl5 by valence bond theory. 

2. Explain the MO diagrams of N2 and CO molecules and write its magnetic behaviour. 

SHORT ANSWER QUESTIONS 

 
1. Define Polarization and write the Fajan’ rules 

2. Write about VSEPR theory. 

UNIT-3 

LONG ANSWER QUESTIONS 
 
1. Explain the Pearson’s concept of HSAB principle & its importance 

2. Explain Bronsted-Lowry and Lewis theory of Acids and Bases 

SHORT ANSWER QUESTIONS 

 
1. Brief the process of Salt hydrolysis 

2. Explain the concept of PH in Acids and Bases 

3. Explain the relationship between the strength of acids/bases and their pKa and pKb values. 

4. What are oxidation and Reduction reactions 

 

 

 



 

 

UNIT-4 

 
LONG ANSWER QUESTIONS 

1. Explain the synthesis and structure of diborane? 

2. What are silicones write their classification & applications? 

3. What are oxides explain their classification based on oxygen content and chemical nature? 

4. Discuss the classification and structure of interhalogen compounds? 
 

SHORT ANSWER QUESTIONS 

1. What is inorganic benzene explain its structure? 

2. Write a short notes on pseudohalogens. 
3. Write the preparation and structure of P3N3Cl6. 

 

UNIT-5 

 
LONG ANSWER QUESTIONS 

1. Explain the characteristics of d- block elements with reference to following. 

a) Electronic configuration 

b) Variable oxidation states 

2. Write a short note on the following properties of d- block elements. 

a) Magnetic properties 

b) catalytic properties 

3. How to separate the lanthanides by using ion exchange method? 

4. Compare lanthanides and actinides? 
 

SHORT ANSWER QUESTIONS 
 

1. Explain the electronic configuration of lanthanide elements. 

2. What is lanthanide contraction? write its consequences. 

3. Explain the complex formation of transition elements with an example? 

4. Discuss the stability of various oxidation states of 3d-series elements. 

5. Write a short note on Latimer diagrams. 



 

CourseObjectives:  

1. Basic Concepts in Chemical Analysis-I  

2. Laboratory Apparatus and Calibration  

3. Importance of Analytical Chemistry 

4. Basic Concepts in Chemical Analysis-II 

5. Errors in chemical analysis 

Learning Objectives: 

1.  Understand the Basic Concepts in Chemical Analysis-I. 

2.  Engage in Laboratory Apparatus and Calibration  

3.  Demonstrate skills using the alternative techniques in chemical analysis. 

4.  Demonstrate and explain Importance of Analytical Chemistry 

5.  Importance of errors in Chemical analysis. 
. 

CourseOutcomes:  

 

On Completion of the course, the students will be able 

to 

CO1 Student will acquire knowledge on basic concepts in different types of chemical 
analysis 

CO2 Student will get the knowledge in understanding the basic concepts 

In chemical analysis 

CO3 Student shall have opportunity to understand the importance of chemical 
analysis   in recent research trends. 

CO4 Students shall Comprehend the applications of different novel reagents and 

reactions in  chemical analysis. 

Course with focus on Skill Development/Employability/Entrepreneurship modules  

 

 Skill 

Development 

   
Employability 

   
Entrepreneurship 

 

 

 

 

P R Govt College(A) Kakinada 
 

Program & 
Semester 

                I B.Sc. 
  ANALYTICAL                          
CHEMISTRY 

 ( Semester-I) 
Course Code 

-AC 2 

TITLE OF THE COURSE 
Major -2 BASICS OF CHEMICAL ANALYSIS  

 

Teaching HoursAllocated:45 (Theory) L T P C 

Pre- 

requisites 
Basic Concepts in Chemical Analysis,  Importance of 

Analytical Chemistry 

 

45 10 30 4+2 



  
 

Syllabus: 

UNIT – I: Basic Concepts in Chemical Analysis-I    9hrs 

 

SI Units: Definitions of the Seven Base Units (Mass, Length, Time, Temperature, Amount of Substance, 

Electrical current and Luminous intensity), Derived units, Conversion between units. 
 
Chemical Concentrations: Mole, molecular weight, formula weight, and equivalent weight.  

Concentration units: Molarity, Normality, Molality, Mole fraction, Percent by weight, Percent by 

volume, Parts per thousand, Parts per million, Parts per billion, milli moles, Dilution, Dilution Formula. 

Importance of pH, pOH & pKa in chemical analysis. 
 

 

UNIT II: Laboratory Apparatus and Calibration    9hrs 

 

           Analytical & Electrical Balance: Theory, Operation, Errors in weighing, Precautions 

          Common Laboratory Apparatus & Uses: Volumetric flasks, burettes, pipettes, meniscus readers, 

weighing bottles, funnels, desiccators, drying ovens, filter crucibles 

Calibration of Equipment: Definitions, calibration standards, calibration frequency, calibration of pH 

meter, electronic balance 

           Laboratory Safety Precautions & First Aid Treatment, Laboratory Notebook Maintenance 

 

Unit -III: Importance of Analytical Chemistry     9hrs  

Introduction to Analytical Chemistry, Role of Analytical Chemistry in Sciences. Methods in Chemical 

analysis: Qualitative Analysis, Quantitative Analysis; Major, Minor and Trace constituents. Quantitative 

Methods of Analysis: Classification of analytical methods . Types of analysis – Complete analysis, Partial 

analysis and Assay of ingredients, the Analytical Chemist and Analyst. 

 

 

UNIT – IV: Basic Concepts in Chemical Analysis-II   9hrs 

General Steps in Chemical Analysis: Sampling Techniques, Sample Preparation, Sample Treatments: 

Sample Digestion and Extraction Methods, Sample Detection Methods: Physical, Chemical and 

Electromagnetic radiations and Electric charge. Selection of Suitable method for Analysis. 

Preparing solutions: Standard solutions, Primary standards, Secondary standards, Buffers, Sample 

Preservation and Storage. 

 
 

UNIT – V: Errors in chemical analysis    9hrs 

           Error Definition, Types of Errors, Accuracy and Precision, Methods to reduce errors in measurement, 

Mean, Median, Standard Deviation, Relative Standard Deviation, Variance, Range, Probability, 

Gaussian Distribution Curve, Confidence intervals.  Significant figures and Applications 

 



List of Reference books: 

1.   "Principles of Analytical Chemistry: A Textbook" by Miguel Valcarcel 

2.     "Analytical Chemistry: Principles" by Kennedy J H 

3.      Practical Manual for Agricultural Chemistry" by Gupta A K and Varshney M 

 

 

 
CO-PO Mapping:   

1: Low =1 ; 2: Moderate = 2 ; 3: High = 3 ; 4: No Correlation = 0 

 PO1 PO 

2 

PO3 PO 

4 

PO 

5 

PO6 PO 

7 

PO8 PO 

9 

PO1 

0 

PSO1 PSO2 PSO 

3 

CO1 3 2 3 1 3 2 3 2 2 2 3 3 2 

CO2 3 3 2 3 2 2 1 2 2 2 3 3 2 

CO3 3 3 3 3 3 2 2 2 2 2 3 3 2 

CO4 3 3 3 3 3 2 2 2 2 2 3 2 3 

Avg. 3 2.8 2.8 2.5 2.8 2 2 2 2 2 3 2.8 2.3 

 

 
PO1 : Knowledge in Chemistry : Apply the knowledge of analytical chemistry to the solution of 

simple to complex  of analytical molecules. 

PO2: Problem analysis: Identify, formulate, review research literature, and analyze simple to complex 

problems reaching substantiated conclusions using fundamental principles of green synthesis 

. 

PO3: Design/development of solutions: Design solutions for simple to complex problems and 

designing novel routes for the synthesis of bioactive / active pharmaceutical ingredients. 

PO4: Conduct investigations of complex problems: Use fundamental research-based knowledge and 

available research methods including design of experiments, analysis and interpretation of data, and 

 

synthesis of the organic molecules 

PO5 : Modern tool usage: Create, select, and apply appropriate techniques, resources, and IT tools for 

modeling and interpretation of simple to complex organic molecules. 

 

PO6 : Society: Applying the contextual knowledge to assess societal, health, safety, legal and cultural 

issues. 



 
PO7: Environment and sustainability: Understand the importance of synthetic organic chemistry for 

various solutions in societal and environmental context and demonstrate the knowledge and need 

for sustainable development. 

PO8 : Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the science-based practice. 

PO9 : Communication: Communicate effectively on issues related to synthetic organic chemistry with 

the chemistry community, being able to write the effective reports and documentation, presentations. 

PO10: Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and lifelong learning in the broadest context of technological change. 

PSO-1: To have a firm foundation in the fundamentals/concepts/theories and its applications in 

synthetic organic chemistry. 

PSO-2: To understand the structure and properties of reagents, Characteristics mechanisms of 

chemical reactions and their green synthetic utility. 

PSO-3: To acquaint with safety measures in laboratory and develop skills in proper handling of 

chemicals and apparatus/instruments and carry out experiments, record the observations and 

present the inference/results 

 
Weightage to content 

Semester -1 

I B.Sc , Analytical Chemistry 

Course code AC-2 
 

S.No Course Content Long 

Answer 

Short 
Answer 

Total 
marks 

As per Blooms 

Taxonomy 

1 Basic Concepts in Chemical 

Analysis-I  

1 2 20 Understanding 
, 

Application 

2  Laboratory Apparatus and    

Calibration  

 

1 1 15 Remembering, 

Understanding 

3 Importance of Analytical Chemistry 
 

2 1 25 Analyzing & 

Creation 

4 Basic Concepts in Chemical 

Analysis-II 

1 1 15 Evaluation, 

Understanding 

5 Errors in chemical analysis 
 

1 2 20 Application & 
Creation 

 TOTAL 6 7 95  



 
 
 
 

 P.R. GOVERNMENT COLLEGE (A), KAKINADA 

 
                  I B.Sc.  Analytical   Chemistry  

       (Examination at the end of I semester)  

(COURSE CODE– AC2, BASICS OF CHEMICAL ANALYSIS) 
 

MODEL PAPER 

Duration: 2hr Max. Marks: 50M 
 

 

 
SECTION-I 

 
 Answer any three of the following questions. Must attempt at least one question from each part. Each 
question carries 10 Marks.                                                                                                     3 X 10M = 30M 

                                                                Part -A 

1. UNIT- 1 

2. UNIT -2 

3. UNIT- 3 

                                                                  Part -B 

                                                                                                   
4. UNIT-4 

5. UNIT-5 

6. UNIT- 3                                                                                                                                                                       

 
  SECTION-II 

             Answer any four of the following questions. Each carry 5 marks. 4 X 5M= 20M 

                           7. UNIT-1 

                           8. UNIT-1 

                           9. UNIT-2 

                          10.UNIT-3 

                          11. UNIT-4 

                          12. UNIT-5 

                          13. UNIT-5 

        

 
 



 
 

                            : 
LABORATORY COURSE -II                                                                30 hrs (2 h / w) 

 

Practical-II: Basic Laboratory Practicals (At the end of Semester-I ) 
 

1. Calibration of volumetric equipment (volumetric flask, pipette). 

2. Preparation of standard solutions of acids and bases of different Concentration units. 

3. Calculation of concentration of commercial acids and prepare dilute solutions of  

             different concentrations 

4. Preparation and determination of pH of Acidic buffer & Basic Buffer 

            Titration of acid-base using pH meter. 

5. Calculation of Mean, Median, Standard Deviation, Relative Standard Deviation,  

             Variance, Range of given analytical data. 

 

 

Scheme of valuation 

1.procedure                                                   10M 

2.preparation of Standard solution                10M 

3.tabular values                                              10M 

4.caluclation                                                   10M 

5.record                                                            5M 

6. Vava                                                             5M 

                                                                    ---------------- 

                                                                           50 

                                                                    ------------------ 

 

 

             List of Reference books: 
 
  1.          Practical Manual for Agricultural Chemistry" by Gupta A K and Varshney M 
  2.          Practical book of analytical chemistry by M.S. Pooja and R .Popat 

  3.          Web related references suggested by teacher 
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