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UNIT 3: Inheritance (Extending Classes)
 Concept of inheritance
 Base Class, Derived Class
 Visibility modes
 Types of Inheritance

• Single level inheritance
• Multilevel inheritance
• Multiple inheritance

UNIT 4: Pointers
 Concept of Pointer
 Declaration of Pointers
 Initialization of Pointers
 Dynamic memory allocation/deallocation operators: new, delete

UNIT 5: Data Structures
 One dimensional array

• Traversal
• Searching (Linear search, Binary search)
• Sorting (Bubble sort)

 Stack
• Definition of a stack
• Operations on stack (Push and Pop)

 Queue
• Definition of a queue
• Operations on queue (Enqueue and Dequeue)

UNIT 6: Database and SQL
 Database and its advantages
 Rational data model
 Concept of Domain, Relation, Attribute, Tuple, Candidate key, Primary key, Alternate

key
 SQL and its advantages
 Data types in SQL (NUMBER, CHAR, DATE)
 Data Definition Language and Data Manipulation Language
 SQL Commands:

• DDL commands (CREATE, DROP, ALTER)
• DML commands (SELECT, INSERT, UPDATE, DELETE)

 SQL functions: SUM( ), AVG( ), COUNT( ), MIN( ), MAX( )
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UNIT 7: Boolean Logic
 Boolean Operators: AND, OR, NOT
 Truth Table
 Basic Logic Gates: AND, OR, NOT, NAND, NOR
 Laws of Boolean Algebra: Cumulative law, Associative law, Distributive law, DeMorgan’s 

law, Principle of Duality (Proving these laws using Truth Tables only)

UNIT 8: Networking and Cyber Security
 Networking and its advantages
 Types of Networks: PAN, LAN, MAN, WAN
 Transmission Media: Twisted pair cable, Coaxial cable, Optical fiber, Infra-Red, Satellite

transmission.
 Network Topologies: Bus, Star, Ring
 Modem

 Cyber safety and security
• Cyber Bullying: Preventive Measures
• Computer Safety and Security
• Internal Safety and Ethics
• Safe Social Networking
• Safe Email Practices
• Dos and Don’ts for Cyber Safety
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PRACTICALS:
 Programming in C++

1. WAP to implement function definition inside the class.
2. WAP  to implement function definition outside the class.
3. WAP to implement concept of function overloading.
4. WAP to implement the concept of constructors.
5. WAP to implement concept of single level inheritance.
6. WAP to implement concept of multilevel inheritance.
7. WAP to initialize 1D array and display its elements.
8. WAP for linear search.
9. WAP for binary search.
10. WAP to sort an array using bubble sort.

 SQL Commands
1. Use SQL command to create a table with specified columns.
2. Use SQL command to insert data into a table.
3. Use SQL command to retrieve data from existing table.
4. Use SQL command to delete records from a table.
5. Use SQL command to drop an existing table.

 Practical file:
Practical file must contain the entire mentioned practical.

 Viva Voce:
Viva will be asked from syllabus covered.

 Distribution of 20 marks for External Practical:
• Programming (Logic, Syntax, Documentation/Indentation, Output) (07 marks)
• SQL commands (03 marks)
• Practical file      (05 marks)
• Viva   (05 marks)
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BIOTECHNOLOGY
Maximum Marks=100
Theory=70 Marks
Practical=30 Marks 

UNIT I :- Recombinant DNA Technology     15 Marks
• Introduction,
• Tools of DNA Technology,
• Vectors-plasmid, cosmid, phage, BAC and YAC, animal and plant viral vectors,
• Enzymes used in cloning-Restriction enzymes, DNA ligase and Alkaline phosphatase,
• Host cells, Marking recombinant DNA, Introduction of recombinant DNA into host

cells,
• Identification of recombinants, DNA library (Elementary Idea)
• DNA isolation from bacteria, Plants and blood, Plasmid DNA isolation, Polymerase

chain reaction,
• DNA probes DNA hybridization techniques-Southern and Northern blotting, DNA

sequencing-chain termination method, Site directed mutagenesis.(Brief Idea)

UNIT II :- Protein Structure and Engineering                 15 Marks
• Introduction to the world of protein,
• 3-D shape of proteins,
• Structure- function relationship in proteins-Chymotrypsin and Hemoglobin,
• Purification of proteins- salting out, chromatography, Dialysis, SDS-PAGE, Western

blotting,
• Characterization of proteins- Two dimensional gel electrophoresis, Peptide

mapping, Protein sequencing, Mass spectrometry,
• Protein based products- blood products and vaccines, enzymes, antibodies,

hormones and growth factors, industrial enzymes, non catalytic proteins,
nutraceutical proteins,

• Designing proteins- Improving laundry detergent Subtilisin, Creation of novel
proteins, Improving nutritional value of cereals and legumes, Proteomics- basic
idea.
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UNIT III :- Genomics and Bioinformatics    10 Marks
Introduction, Genomics, Structural genomics and Functional genomics, Genome 
sequencing projects- Directed sequencing of Bacterial Artificial Chromosome (BAC) 
contigs, Random shotgun sequencing, Genome Similarity, SNPs and Comparative 
Genomics.
Introduction to Bioinformatics, Information sources- Major databases (NCBI, Entrez 
and EMBL), BLAST family of search tools, Analysis using Bioinformatics tools.

CELL CULTURE TECHNOLOGY
UNIT IV :- Microbial cell culture and applications 10 Marks

Introduction, Microbial culture techniques- Nutrient for microbial culture, Culture 
Procedures, Equipment for microbial culture, Types of microbial culture- Batch 
culture, Fed-batch culture and  Continuous culture, Measurement and kinetics of 
microbial growth, Microbial growth measurement: quantifying cell concentration.
Scale-up of microbial processes, Isolation of microbial products, Strain isolation, 
improvement, metgenomics and preservation, Culture Collections Centers, 
Applications of microbial culture technology, Biosafety issues in Microbial Technology.

UNIT V :- Plant cell culture and applications 10 Marks
Introduction, Cell and Tissue Culture Techniques- Nutritional media, Types of 
cultures, Plant regeneration pathways, Applications of Cell and Tissue culture- Micro 
propagation, Virus-free plants, Artificial seeds, Embryo rescue, Haploids and Triploids, 
Somatic hybrids and cybrids, Production of Secondary metabolites, Somaclonal 
variation, In vitro plant germplasm conservation,
Gene transfer methods in plants- vector and non-vector mediated, Transgene analysis- 
a brief idea),
Transgenic plants with beneficial traits- Stress tolerance (biotic and abiotic), Delayed 
fruit ripening, Male sterility, Transgenic plants as bioreactors (Molecular farming), 
Metabolic engineering and secondary products, Biosafety issues in Plant Genetic 
Engineering.

UNIT VI :- Animal cell culture and applications 10 Marks
Introduction, Animal Cell Culture Techniques- Features of animal cell growth in 
culture, Primary Cell Cultures, Secondary Cell Cultures and cell lines, Types of cell 
lines, Finite Cell Lines, Continuous Cell Lines, Physical environment for culturing 
Animal Cells- Temperature, pH, Osmolality, Medium, Serum and Antibiotics, Vessels 
and Equipments, Characterization of Cell Lines, Storage and Revival of cells.
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Methods of Gene Delivery into cells, Scale-up of Animal Culture Process, Applications of 
Animal Cell culture, Hybridoma Technology, Stem Cell Technology, Tissue engineering- 
a brief idea.

Practicals:    30 Marks 
1. Precipitation of serum albumins and globulins by ammonium sulphate.
2. Separation of plant pigments/amino acids by paper chromatography
3. Isolation of genomic DNA from bacteria/plant/blood.
4. Analysis of genomic or plasmid DNA using agarose gel electrophoresis
5. Download a DNA, mRNA and a Protein sequence from NCBI, analyze and comment

on it.
6. Culture bacteria by Streak Culture Technique.
7. Production and estimation of ethanol from microbial culture.
8. Preparation of explants for  plant tissue culture.
9. Preparation of Murashige Skoog medium.
10. Synthesis of artificial seed.
11. Blood group typing.
12. Cell viability test by dye exclusion method.

Project work:
a. Lab visits, sum up the list of equipments, facilities and conditions and their utilities.
b. Interaction with a faculty/ Ph.D scholar during visit and submit a report on the

work that is being carried out by the duo.
c. Access the internet at www. ncbi.nlm.nih.gov or www.googlescholar.com and

download the articles form and any of the discipline pertaining to syllabus and
critically comment on the download articles.

d. Field visit to plant gene banks of IIIM(Jammu/Srinagar or DRDO(Leh) or and
Biotechnology departments of SKUAST Jammu/Kashmir or Universities of J&K/
Ladakh/Colleges.

Scheme of Evaluation
Internal Assessment:    10 Marks
Project work : 06 Marks
Viva:    04 Marks
External Assessment:  20 Marks
One Experiment        12 marks 
Practical record: 04 Marks
Viva:   02 Marks
Attendance: 02 Marks.
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