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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;  C - Credit; 
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*Teacher Assessment shall be based on following components: Quiz/Assignment/Project/ 

Participation in class, given that no component shall exceed more than 10 marks. 

 

Concept of Inorganic Chemistry - II 
 

Course Objective: 
(i) To develop the understanding of fundamentals of Metallurgy.  

(ii) To develop the understanding of s block & p block elements.  

(iii) To give basic knowledge of compounds of Nobel gases.  

 

 

 

Course Outcomes: - 

After completion of this course the students are expected to be able to 

demonstrate following knowledge, skills, and attitudes. The student will 

demonstrate capability of 

CO1    Fundamentals of Metallurgy and Chemistry of s-block elements. 

CO2.   Became aware of the importance of p- block elements and common 

features of alkali and alkaline earth metal compounds. 

CO3.   Understanding the concept of electronic configuration, atomic and ionic 

size, metallic/non-metallic character, melting point, ionization enthalpy, 

electron gain enthalpy, electronegativity, and bioinorganic Chemistry  

             CO4.    Demonstrate a fundamental/systematic understanding of the  

                            practical field of Inorganic Chemistry 
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Unit-I General Principles of Metallurgy 

Chief modes of occurrence of metals based on standard electrode potentials. Ellingham 

diagrams for reduction of metal oxides using carbon and carbon monoxide as reducing agent. 

Electrolytic Reduction, Hydro metallurgy with reference to cyanide process for silver and 

gold. Methods of purification of metals: Electrolytic process, van-Arkel- process and Mond’s 

process, Zone refining. 

 

Unit-II Chemistry of s Block Elements: 
General characteristics: melting point, flame color, reducing nature, diagonal relationships 

and anomalous behavior of first member of each group. Reactions of alkali and alkaline earth 

metals with oxygen, hydrogen, nitrogen and water. Common features such as ease of 

formation, thermal stability and solubility of the following alkali and alkaline earth metal 

compounds: hydrides, oxides, peroxides, carbonates, nitrates, sulphates. Complex formation 

tendency of s-block elements; structure of crown ethers and cryptates of Group I. 

 

 

Unit-III Chemistry of p Block Elements: 

Electronic configuration, atomic and ionic size, metallic/non-metallic character, melting point, 

ionization enthalpy, electron gain enthalpy, electronegativity, Allotropy of C, P, S; inert pair 

effect, diagonal relationship between B and Si and anomalous behavior of first member of each 

group. 

 

Unit-IV Transition Elements: Transition Elements: General group trends with special 

reference to electronic configuration, colour, variable valency, magnetic properties (no 

temperature dependence), catalytic properties, and ability to form complexes. Latimer 

diagrams of Mn, Fe and Cu in acidic and basic media A brief discussion of differences between 

the first, second and third transition series. Some important compounds of Cr, Mn, Fe and Co 

and their roles as laboratory reagents. 
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Unit-V Bioinorganic Chemistry: 
Elements of life: essential major, trace and ultra-trace elements. Basic chemical reactions in 

the biological systems and the role of metal ions (specially Na+, K+, Mg2+, Ca2+, Fe3+/2+, Cu2+/+, 

and Zn2+). Metal ion transport across biological membrane Na+-ion pump, ionophores. 

Biological functions of hemoglobin and myoglobin, cytochromes and ferredoxins, carbonate 

bicarbonate buffering system and carbonic anhydrase. Biological nitrogen fixation, 

Photosynthesis: Photosystem-I and Photosystem-II. Toxic metal ions and their effects, 

chelation therapy (examples only), Pt and Au complexes as drugs (examples only), metal 

dependent diseases. 

 

Books: 
1. Lee, J.D. Concise Inorganic Chemistry, Pearson Education. 

2. Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models of Inorganic 

Chemistry, John Wiley Sons, N.Y. 

3. Greenwood, N.N. & Earnshaw. Chemistry of the Elements, Butterworth- 

Heinemann.  

4. Cotton, F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 

Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry, Pearson. 

5. Shriver, D.F., Atkins P.W and Langford, C.H., Inorganic Chemistry, Oxford University 

Press. 
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: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;  C - Credit; Q/A – 

Quiz/Assignment/Attendance, MST Mid Sem Test. 

*Teacher Assessment shall be based on following components: Quiz/Assignment/Project/ 

Participation in class, given that no component shall exceed more than 10 marks. 

 

Course Objective: 
(i) To develop the understanding of fundamentals of Chemistry of Halogenated 

hydrocarbons, Alcohols, Phenols, Ethers & Epoxides. 

(ii) To give basic knowledge of Carbonyl compounds, Carboxylic acids & their derivatives. 

 

Course Outcomes: 

After completion of the course the students will be able to understand: 

(i) Understanding of the organic functional groups, which include halogenated 

hydrocarbons and oxygen containing functional groups and their reactivity 

patterns. 

(ii)   Fundamentals of Carbonyl compounds, Carboxylic acids & their 

derivatives. 

 

Course Outcomes: - 

After completion of this course the students are expected to be able to 

demonstrate following knowledge, skills, and attitudes. The student will 

demonstrate capability of 

CO1    Fundamentals of Chemistry of Halogenated hydrocarbons, Alcohols, 

Phenols, Ethers & Epoxides 

CO2.   Use the synthetic chemistry learnt in this course to do functional group 

transformations. 

CO3.   To propose plausible mechanisms for any relevant reaction 

CO4.    Demonstrate a fundamental/systematic understanding of the  

                            practical field of Organic Chemistry 
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Unit I Chemistry of Halogenated Hydrocarbons: 

Alkyl halides: Methods of preparation and properties, nucleophilic substitution reactions –

SN1, SN2 and SN1 mechanisms with stereochemical aspects and effect of solvent etc.; 

nucleophilic substitution vs. elimination. 

Aryl halides: Preparation (including preparation from diazonium salts) and properties, 

nucleophilic aromatic substitution; SNAr, Benzyne mechanism. 

Relative reactivity of alkyl, allyl, benzyl, vinyl and aryl halides towards nucleophilic 

substitution reactions. Organometallic compounds of Mg (Grignard reagent) –Use in 

synthesis of organic compounds. 

 

Unit II Alcohols, Phenols, Ethers, and Epoxides: 

Alcohols: preparation, properties, and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-Blanc 

Reduction; Oxidation of diols by periodic acid and lead tetra acetate, Pinacol- Pinacolone 

rearrangement; Phenols: Preparation and properties; Acidity and factors effecting it, Ring 

substitution reactions, Reimer– Tiemann and Kolbe’s–SchmidtReactions, Fries and Claisen 

rearrangements with mechanism; Ethers and Epoxides: 

 

Preparation and reactions with acids. Reactions of epoxides with alcohols, ammonia derivatives 

and LiAlH4. 

 

 

Unit III Carbonyl Compounds: 
Structure, reactivity, preparation, and properties.  

Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia derivatives 

with mechanism.  

Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan-

Schmidt, Perkin, Cannizzaro and Wittig reaction. Beckmann and Benzil-Benzilic acid 

rearrangements, haloform reaction and Baeyer Villiger oxidation. 
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Addition reactions of á, â-unsaturated carbonyl compounds: Michael addition. Active 

methylene compounds:Keto-enoltautomerism. Preparation and synthetic applications of 

diethyl malonate and ethyl acetoacetate. 

 

 

Unit IV Carboxylic Acids and their Derivatives: 

General methods of preparation, physical properties and reactions of monocarboxylic acids, 

effect of substituents on acidic strength. Typical reactions of dicarboxylic acids , hydroxy acids 

and unsaturated acids. Preparation and reactions of acid chlorides, anhydrides, esters and 

amides. 

 

 

Unit V Carbohydrate: 
Monosaccharides: Aldoses upto 6 carbons, structure of D-glucose & D-ructose (configuration 

& conformation), anomeric effect, mutarotation. Reactions: osazone formation, bromine – 

water oxidation, stepping–up (Kiliani method) and stepping–down (Ruff’s & Wohl’s method) 

of aldoses. Disaccharides: glycosidic linkages, structure of sucrose. 

 

 

Books: 

1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 

2. Finar, I. L.Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education). 

3. Graham Solomons, T.W. Organic Chemistry,John Wiley & Sons, Inc. 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

Q/A – Quiz/Assignment/Attendance, MST - Mid Sem Test. 

*Teacher Assessment shall be based on following components: 

Quiz/Assignment/project/Participation in class (Given that no component shall be exceed 10 Marks) 

 

Course Educational Objectives(CEOs): 

 To understand the students with the applications of Standard data structure in real world 

problems.  

 To provide knowledge of creation of new data structures. 

 To familiarize the students with the analysis and design a particular problem. 

 

Course Outcomes (Cos):students will be able to 

 

 Demonstrate familiarity with major algorithms and data structures. 

 Analyze performance of algorithms. 

 Choose the appropriate data structure and algorithm design method for a specified 

application. 

 Demonstrate understanding of the abstract properties of various data structures such as 

stacks, queues, lists, trees and graphs 

 Demonstrate understanding of various sorting algorithms, including bubble sort, insertion 

sort, selection sort, heap sort and quick sort. 

 Understand and apply fundamental algorithmic problems including Tree traversals, Graph 

traversals, and shortest paths. 

 Demonstrate understanding of various searching algorithms. 

 

UNIT 1 

 

Introduction and Overview: Introduction, Basic Terminology, Elementary Data Organization, 

Overview of Data Structures Types, Data Structure Operations, Algorithms: Complexity, Time-Space 

Tradeoff, Frequency count: Simple algorithms. Abstract data type (ADT), Fundamental and  

derived data types, Primitive data structures. 
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UNIT 2 

 

Arrays: Definition, Terminology, One dimensional array: Memory allocation, Operations, 

Application, Multidimensional Arrays: Two dimensional Arrays, Sparse matrices, Three dimensional 

and n-dimensional Arrays, Pointer Arrays. 

 

UNIT 3 

 

Stacks: Introduction, Definition, Representation of stacks, Operations on stacks, Applications of 

stacks. 

Linked List: Definition, Singly Linked List: Representation, Operations; Circular Linked List, 

Header Linked Lists, Doubly Linked List: Operations, Circular Doubly Linked List: Operations, 

Application of Linked Lists: Sparse Matrix Manipulation, Polynomial Representation; Dynamic 

Storage Management; Memory Representation: Fixed, Variable block storage, Deallocation Strategy. 

 

UNIT 4 

 

Queues: Introduction, Definition, Representation of Queues: Arrays Representation, Linked list 

Representation; Various Queue structures: Circular Queue, Deques, Priority Queue; Applications of 

Queues. 

Trees: Concepts, Representation of Binary Trees in Memory, Operations on Binary Tree, Types of 

Binary Trees. 

Graphs: Introduction, Graph terminologies, Sequential Representation of Graphs: Adjacency Matrix, 

Path Matrix; Adjacency List Representation, Shortest Path Algorithms: Dijkstra's Technique, 

Bellman-Ford Algorithm, Floyd-Warshall Algorithm; Minimum Spanning Tree Algorithms: 

Kruskal's Algorithm, Prim's Algorithm; Operations on Graphs, Traversing and Searching a Graph, 

Application of Graph Structures. 

 

UNIT 5 

 

Searching: Sequential and Binary Search, Indexed Search, Hashing Schemes, Hashing functions: 

Division/Remainder methods, Mid Square method, Folding method; Hash Collision: linear probing,  

Chaining, Bucketing. 
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Sorting: Selection sort, Bubble sort, Insertion sort, Quick sort, Merge sort, Radix sort, Shell sort, 

Heap sort, Comparison of time complexities. 

 

 

TEXT BOOKS: 

[T1] Seymour Lipschutz, Data Structures, TheMcGraw Hill Companies 

[T2] Horowitz, Sahni, Anderson-Freed; Fundamentals of Data Structures in C; Universities Press 

 

REFERENCE BOOKS: 

[R1] NarasimhaKarumanchi, Data Structures and Algorithms Made Easy,CareerMonk

 Publications 

 [R2] Thomas H. Cormen , Charles E. Leiserson, Ronald L. Rivest, Clifford Stein; Introduction to 

 Algorithms, The MIT Press 

[R3] Debasis Samanta, Classic Data Structures, Prentice Hall India 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

Q/A – Quiz/Assignment/Attendance, MST - Mid Sem Test. 

*Teacher Assessment shall be based on following components: 

Quiz/Assignment/Project/Participation in class (Given that no component shall be exceed 10 

Marks) 

 

 

Course Learning Objectives (CEOs): 

 To familiarize the students with programming and to encourage them to develop their logic.  

 To make students well versed with C++ language to solve problems efficiently.  

 Using simple and well drawn illustrations develop their programming skills using modular 

programming.  

 

Course Outcomes (Cos):Student will be able to: 

 Develop algorithms for problems. 

 Apply the programming concepts to solve the given problems. 

 Write the programs using modular programming. 

 Understand and write programs using various data structures very efficiently. 

 To choose a suitable data structure for a given problem. 

 Write the programs using pointers and to manage memory.  

 Implement programs of file handling. 

 

 

Note: Program should be fully documented with sample I/O. Data Flow charts should be 

developed wherever necessary. 

 

Write an Algorithm and Program using functions for: 

1. Traversing the elements of an Array 

2. Inserting an element in an Array 

3.  Deleting an element from an Array 

4. Merging of two Arrays 
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5. Linear Search 

 

6. Binary Search 

7. Insertion Sort 

8. Bubble Sort 

9. Selection Sort 

10. Implementing PUSH & POP operations of a Stack 

11. Array Implementation of a Queue and Circular Queue 

12. Converting infix notation into post fix notation 

13. Insertion in single and double Linked List 

14. Deletion from single and double Linked List 

 

TEXT BOOKS: 

[T1] Seymour Lipschutz, Data Structures, TheMcGraw Hill Companies 

[T2] Horowitz, Sahni, Anderson-Freed; Fundamentals of Data Structures in C; Universities Press 

 

REFERENCE BOOKS: 

[R1] NarasimhaKarumanchi, Data Structures and Algorithms Made Easy,CareerMonk

 Publications 

[R2] Thomas H. Cormen , Charles E. Leiserson, Ronald L. Rivest, Clifford Stein; Introduction to 

 Algorithms, The MIT Press 

[R3] DebasisSamanta, Classic Data Structures, Prentice Hall India 
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