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note:
a) Verification of Minimum Educational Qualifications (MEQs) and the Eligibility Requirements 

(ERs) for admission is the prerogative of the Admitting Institute(s) only and the Organizing In-
stitute will not respond to any queries in this regard.

b) The offer of admission to a candidate will be provisional, subject to the fulfillment of all the 
requirements by the dates specified.

c) Candidates should note that being in the Merit List of any test paper neither guarantees nor 
provides any automatic entitlement for admission. Admissions shall be made in the order of 
merit and depending on the availability of seats at the Admitting Institute(s).

d) The candidate’s fingerprint will be captured before he/she takes the JAM 2021 exam. This cap-
tured data will be used for verification during the admission process. Hence, candidates should 
avoid any coating (ink, mehendi, henna, or tattoo) on their fingertips and have clean fingers on 
the examination and admission days.

15. SYLLABI FOR TEST PAPERS

15.1 BIOTECHNOLOGY (BT)

The Biotechnology (BT) test paper comprises Biology, Chemistry, Mathematics, and Physics.

BioLoGY (10+2+3 level)
General Biology: Taxonomy; Heredity; Genetic variation; Conservation; Principles of ecology; 
Evolution; Techniques in modern biology.
Biochemistry and Physiology: Carbohydrates; Proteins; Lipids; Nucleic acids; Enzymes; Vitamins; 
Hormones; Metabolism – Glycolysis, TCA cycle, Oxidative Phosphorylation; Photosynthesis. 
Nitrogen Fixation, Fertilization and Osmoregulation; Vertebrates-Nervous system; Endocrine system; 
Vascular system; Immune system; Digestive system and Reproductive System.
Basic Biotechnology: Tissue culture; Application of enzymes; Antigen-antibody interaction; Antibody 
production; Diagnostic aids.
molecular Biology: DNA; RNA; Replication; Transcription; Translation; Proteins; Lipids and 
Membranes; Operon model; Gene transfer.
Cell Biology: Cell cycle; Cytoskeletal elements; Mitochondria; Endoplasmic reticulum; Chloroplast; 
Golgi apparatus; Signaling.
microbiology: Isolation; Cultivation; Structural features of virus; Bacteria; Fungi; Protozoa; Pathogenic 
micro-organisms.

CHEmistRY (10+2+3 level)
Atomic Structure: Bohr’s theory and Schrodinger wave equation; Periodicity in properties; Chemical 
bonding; Properties of s, p, d and f block elements; Complex formation; Coordination compounds; 
Chemical equilibria; Chemical thermodynamics (first and second law); Chemical kinetics (zero, 
first, second and third order reactions); Photochemistry; Electrochemistry; Acid-base concepts; 
Stereochemistry of carbon compounds; Inductive, electromeric, conjugative effects and resonance; 
Chemistry of Functional Groups: Hydrocarbons, alkyl halides, alcohols, aldehydes, ketones, carboxylic 
acids, amines and their derivatives; Aromatic hydrocarbons, halides, nitro and amino compounds, 
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phenols, diazonium salts, carboxylic and sulphonic acids; Mechanism of organic reactions; Soaps 
and detergents; Synthetic polymers; Biomolecules – amino acids, proteins, nucleic acids, lipids 
and carbohydrates (polysaccharides); Instrumental techniques – chromatography (TLC, HPLC), 
electrophoresis, UV-Vis, IR and NMR spectroscopy, mass spectrometry.

mAtHEmAtiCs (10+2 level)
Sets, Relations and Functions, Mathematical Induction, Logarithms, Complex numbers, Linear and 
Quadratic equations, Sequences and Series, Trigonometry, Cartesian System of Rectangular Coordi-
nates, Straight lines and Family, Circles, Conic Sections, Permutations and Combinations, Binomial 
Theorem, Exponential and Logarithmic Series, Mathematical Logic, Statistics, Three Dimensional 
Geometry, Vectors, Matrices and Determinants, Boolean Algebra, Probability, Functions, limits and 
Continuity, Differentiation, Application of Derivatives, Definite and Indefinite Integrals, Differential 
Equations.

PHYsiCs (10+2 level)
Physical World and Measurement, Elementary Statics and Dynamics, Kinematics, Laws of Motion, 
Work, Energy and Power, Electrostatics, Current electricity, Magnetic Effects of Current and Magne-
tism, Electromagnetic Induction and Alternating Current, Electromagnetic waves, Optics, Dual Na-
ture of Matter and Radiations, Atomic Nucleus, Solids and Semiconductor Devices, Principles of 
Communication, Motion of System of Particles and Rigid Body, Gravitation, Mechanics of Solids and 
Fluids, Heat and Thermodynamics, Oscillations, Waves.

15.2 CHEMISTRY (CY) 

PHYsiCAL CHEmistRY

Basic mathematical Concepts: Functions; maxima and minima; integrals; ordinary differential equa-
tions; vectors and matrices; determinants; elementary statistics and probability theory.

Atomic and molecular structure: Fundamental particles; Bohr’s theory of hydrogen-like atom; wave- 
particle duality; uncertainty principle; Schrödinger’s wave equation; quantum numbers; shapes of 
orbitals; Hund’s rule and Pauli’s exclusion principle; electronic configuration of simple homonuclear 
diatomic molecules.

theory of Gases: Equation of state for ideal and non-ideal (van der Waals) gases; Kinetic theory of 
gases; Maxwell-Boltzmann distribution law; equipartition of energy.

solid state: Crystals and crystal systems; X-rays; NaCl and KCl structures; close packing; atomic and 
ionic radii; radius ratio rules; lattice energy; Born-Haber cycle; isomorphism; heat capacity of solids.

Chemical thermodynamics: Reversible and irreversible processes; first law and its application to ideal 
and nonideal gases; thermochemistry; second law; entropy and free energy; criteria for spontaneity.


