
BIOTECHNOLOGY (BT)
The Biotechnology (BT) Test Paper comprises Biology, Chemistry, Mathematics and Physics.

BIOLOGY (10+2+3 level)

Cell Biology: Structure of prokaryo�c and eukaryo�c cells; Membrane structure and func�on; Organelles and internal 
organiza�on of the eukaryo�c cell Protein trafficking in a eukaryo�c cell; Cell communica�on – signalling pathways: 
endocrine and paracrine signalling; Extracellular matrix and apoptosis; Cell cycle – stages of mitosis and meiosis, and 
control of cell division cycle.

Biochemistry: Structure and func�on of biological macromolecules; Allostery; Enzymes – basic mechanisms of enzyme 
catalysis, Michaelis-Menten kine�cs, enzyme inhibi�on, vitamins as coenzymes, and regula�on; Bioenerge�cs – free-
energy change, high-energy compounds, biological oxida�on-reduc�on reac�ons and reduc�on poten�al; Metabolism – 
glycolysis, TCA cycle, oxida�ve phosphoryla�on, photosynthesis, nitrogen fixa�on, urea cycle, and regula�on of glycolysis 
and TCA cycle.

Gene�cs: Mendel’s laws; Inheritance pa�erns of polygenic traits; Mendelian inheritance pa�ern of human disorders; 
Pedigree analysis; Chromosomal basis of inheritance; Gene�c recombina�on; Mapping genes on chromosomes based on 
linkage analysis; Plant breeding.

Molecular Biology: Landmark experiments that established DNA is the gene�c material; DNA replica�on; Proof-reading 
and repair of DNA; DNA recombina�on; Transcrip�on; RNA processing; Transla�on; Regula�on of gene expression 
including operons bacteria and differen�al gene expression in mul�cellular eukaryotes.

Evolu�on: Darwinian view – natural selec�on, fossil record and descent with modifica�on; Popula�on gene�cs – 
sources of gene�c varia�on, gene pools and allele frequencies, HardyWeinberg equa�on, gene�c dri�, gene flow and 
adap�ve evolu�on; Different types of specia�on; Phylogene�c classifica�on; Origin of life – abio�c synthesis of biological 
macromolecules, protocell, da�ng fossils and origin of mul�cellularity.

Microbiology: Isola�on; Cul�va�on; Structural features of viruses, bacteria, fungi and protozoa; Pathogenic 
microorganisms; Nutri�on-based classifica�on of microbes; Microbial metabolism; Growth kine�cs; Submerged 
fermenta�on techniques; Microbial gene�cs.

Plant Biology: Types of �ssues and organs; Primary and secondary growth; Morphogenesis; Transport in vascular 
plants; Plant nutri�on; Development of flowering plants – gametophy�c and sporophy�c genera�ons, different 
developmental phases, gene�c control of flowering, gametogenesis, incompa�bility, embryogenesis, dormancy, 
germina�on and environmental influence; Plant hormones; Photobiology; Plant response to bio�c and abio�c stresses.

Animal Biology: Diges�ve, circulatory, respiratory, excretory, nervous, reproduc�ve and endocrine systems; Basics of 
immunology – Innate and adap�ve immunity, Immune cells and immunoglobulins; Animal development – Fer�liza�on, 
embryonic pa�ern forma�on, cleavage, gastrula�on, cellular differen�a�on and morphogenesis.

Ecology: Climate pa�erns; Terrestrial and aqua�c biomes; Environmental constraints on species distribu�on; Factors 
affec�ng popula�on density; Interac�ons among communi�es; Ecosystems; Ecological remedia�on.

Methods in Biology:



Cell Biology: Microscopy (light microscopy and electron microscopy); Staining proteins with an�bodies; Visualiza�ons 
using the GFP reporter.

Biochemical techniques: UV spectrophotometry; Biomolecular chromatography; cell frac�ona�on by centrifuga�on; 
Electrophoresis; and Western blo�ng.

Molecular biology techniques: DNA cloning – plasmid vectors, and restric�on enzymes; Polymerase Chain Reac�on; 
Expression of cloned eukaryo�c genes in bacteria; hybridisa�on techniques; DNA sequencing.

CHEMISTRY (10+2+3 level)

Structure and proper�es of Atoms: Bohr's theory; Periodicity in proper�es.

Bonding in molecules: Chemical bonding; Complex forma�on; Physical and chemical basis of molecular interac�ons.

Chemical kine�cs, thermodynamics, and equilibrium: Chemical equilibrium; Chemical thermodynamics (first and 
second law); and Chemical kine�cs (zero and first order reac�ons).

Physical and chemical proper�es of compounds: Chemical catalysis; Acid-base concepts; Concepts of pH and buffer; 
Conjuga�ve effects and resonance; Induc�ve effects; electronic effects; Photochemistry; and Electrochemistry.

Chemistry of organic compounds: Hydrocarbons; Alkyl halides; Alcohols; Aldehydes; Ketones; Carboxylic acids; 
Amines and their deriva�ves; Aroma�c hydrocarbons, halides, nitro and amino compounds, phenols, diazonium salts, 
carboxylic and sulphonic acids; Soaps and detergents; Stereochemistry of carbon compounds.

Instrumental techniques - Spectroscopy: fundamentals of molecular spectroscopy, emission and absorp�on 
spectroscopy, UV-Vis, IR and 1-D proton NMR spectroscopy, basics of spectrometry; Basics of calorimetry; Basic concepts 
of crystallography.

MATHEMATICS (10+2 level)

Sets; Rela�ons and Func�ons; Mathema�cal Induc�on; Logarithms; Complex numbers; Linear and Quadra�c equa�ons; 
Sequences and Series; Trigonometry; Cartesian System ofRectangular Coordinates; Straight lines and Family; Three 
Dimensional Geometry; Permuta�ons and Combina�ons; Binomial Theorem; Vectors; Matrices and Determinants; 
Boolean Algebra; Func�ons; Limits and Con�nuity; Differen�a�on; Ordinary Differen�al Equa�ons; Applica�on of 
deriva�ves; Integra�on as inverse process of differen�a�on; Definite and indefinite integrals; Methods of Integra�on; 
Integra�on by parts.

Sta�s�cs: Measures of dispersion; Mean Devia�on for grouped and ungrouped data; Variance and Standard Devia�on; 
and Analysis of Frequency Distribu�on.

Probability: Random Experiments; Event; Axioma�c Approach to Probability; Condi�onalProbability and its Proper�es; 
Mul�plica�on Theorem on Probability; Independent Events; Bayes’Theorem; Random Variables and its Probability 
Distribu�ons; Bernoulli Trails and BinomialDistribu�ons.

PHYSICS (10+2 level)

Units and measurements; Mo�on in one and two dimensions; Laws of mo�on; Work and kine�c energy; Conserva�on of 
energy; System of par�cles and rota�onal mo�on; Mechanicalproper�es of solids and fluids; Thermal proper�es of 
ma�er; Heat and laws of thermodynamics; Kine�c theory of gases; Electric charge and field; Electric poten�al and 
capacitance; Current, resistance and simple circuits; Moving charges and magne�c field; Magne�sm and ma�er; 
Electromagne�c induc�on; Electromagne�c waves; Alterna�ng currents; Op�cs: GeometricalOp�cs – Reflec�on by 



spherical mirrors, Refrac�on at spherical surfaces and lenses, Total internal reflec�on and Op�cal instruments; Wave 
op�cs – Reflec�on and refrac�on of plane waves, Interference, Diffrac�on, Polariza�on, and Young’s experiment: Dual 
nature of radia�on and ma�er; Atoms, nuclei and nuclear physics; Semiconductor materials, devices and simple circuits.


