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Syllabus for ASUEE-2026 

B.Tech Programs (All) & FY Integrated Post Graduate Program 

in Food Technology 

 
• Section A and B are common for B.Tech. and Food Tech. Programs 

Section A: PHYSICS – 30 Marks 

 

Section B: CHEMISTRY – 30 Marks 

 

Section C: MATHEMATICS  (For B.Tech. Programs. )  

 

& 

 

  BIOLOGY (For Five Years Integrated Post Graduate Program in Food Tech.) 

 

       Note: Time : 130 minutes (40+40+50 minutes for sections A, B and C respectively) for either   

B.Tech. or Food Technology. However, candidates option both B.Tech. programs and Five 

Year  

Integrated Post Graduate Program in Food Technology will get total 180 minutes to answer 

both  

alternatives under section C (40+40+50+50 =180 minutes) 

 

 

Section A: PHYSICS (30 Marks) 

Units and Measurements 

Units of measurements, System of units, SI Units, fundamental and derived 

units, least count, significant figures, Errors in measurements.  

Kinematics 

Motion in a straight line, speed and velocity, uniform and non-uniform motion, 

average speed and instantaneous velocity, uniformly accelerated motion, velocity-

time, position-time graph, relations for uniformly accelerated motion, relative 

velocity. 
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Motion in a plane, projectile motion, uniform circular motion. 

Laws of Motion 

Force and inertia, Newton’s first law of motion, momentum, Newton’s second Law 

of motion, impulse, Newton’s third Law of motion.  

Static and Kinetic friction, laws of friction, rolling friction. 

Work, Energy and Power 

Work done by a constant force and a variable force, kinetic and potential energies, 

work-energy theorem, power. 

Properties of Solids and Liquids 

Elastic behaviour, stress-strain relationship, Hooke's Law, Young's modulus, bulk 

modulus and modulus of rigidity. 

Viscosity, Stoke’s law, terminal velocity, streamline and turbulent flow, critical 

velocity, Bernoulli's principle and its applications. 

Surface energy and surface tension, angle of contact, excess of pressure across a 

curved surface, application of surface tension: drops, bubbles and capillary rise. 

Thermodynamics 

Thermal equilibrium and the concept of temperature, zeroth law of 

thermodynamics, heat, work and internal energy. The first law of thermodynamics, 

isothermal and adiabatic processes. The second law of thermodynamics: reversible 

and irreversible processes. 

Oscillations and Waves 

Oscillations and periodic motion: time period, frequency, displacement as a 

function of time, periodic functions. Simple harmonic motion (S.H.M.) and its 

equation, phase, oscillations of a spring: restoring force and force constant, energy 

in S.H.M.: kinetic and potential energies, simple pendulum: derivation of 

expression for its time period. 

Wave motion, longitudinal and transverse waves, speed of the travelling wave, 

displacement relation for a progressive wave, principle of superposition of waves, 

reflection of waves, standing waves in strings and organ pipes, fundamental mode 

and harmonics, beats. 

Electrostatics 

Electric charges: conservation of charge, Coulomb's law forces between two point 

charges, forces between multiple charges, superposition principle and continuous 

charge distribution. 

Electric field: electric field due to a point charge, electric field lines, electric dipole, 

electric field due to a dipole, torque on a dipole in a uniform electric field. 

Electric potential and its calculation for a point charge, electric dipole and system 
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of charges, potential difference, equipotential surfaces, electrical potential energy 

of a system of two point charges and of electric dipole in an electrostatic field. 

Conductors and insulators, dielectrics and electric polarization, capacitors and 

capacitance, the combination of capacitors in series and parallel and capacitance of 

a parallel plate capacitor with and without dielectric medium between the plates, 

energy stored in a capacitor. 

Current Electricity 

Electric current: drift velocity, mobility and their relation with electric current, 

Ohm's law, electrical resistance, I-V characteristics of Ohmic and non-ohmic 

conductors, electrical energy and power, electrical resistivity and conductivity, 

series and parallel combinations of resistors, temperature dependence of resistance. 

Internal resistance, potential difference and emf of a cell, a combination of cells in 

series and parallel. 

Kirchhoff’s laws and their applications, Wheatstone bridge, Metre Bridge. 

Magnetic Effects of Current and Magnetism 

Biot - Savart law and its application to the current carrying circular loop, Ampere's 

law and its applications to infinitely long current carrying straight wire and 

solenoid. 

Force on a moving charge in uniform magnetic and electric fields, force on a 

current-carrying conductor in a uniform magnetic field. 

  

 

 

Electromagnetic Induction and Alternating Currents 

Electromagnetic induction: Faraday's law, induced emf and current, Lenz’s law, 

eddy currents, self and mutual inductance. 

Alternating currents, peak and RMS value of alternating current/voltage, reactance 

and impedance, LCR series circuit, resonance, power in AC circuits, wattless 

current, AC generator and transformer. 

Electromagnetic Waves 

Displacement current, electromagnetic waves and their characteristics, transverse 

nature of electromagnetic waves, electromagnetic spectrum (radio waves, 

microwaves, infrared, visible, ultraviolet, X-rays, Gamma rays), applications of 

electromagnetic waves. 

Optics 

Reflection of light, spherical mirrors, mirror formula. Refraction of light at plane 

and spherical surfaces, thin lens formula and lens maker formula, total internal 

reflection and its applications, magnification, power of a lens, combination of thin 
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lenses in contact, refraction of light through a prism, microscope and astronomical 

telescope (reflecting and refracting ) and their magnifying powers. 

Wave optics: wavefront and Huygens ‘Principle, laws of reflection and refraction 

using Huygens principle. Interference: Young's double-slit experiment and 

expression for fringe width, coherent sources and sustained interference of light. 

Diffraction due to a single slit, width of central maximum.  

Dual nature of radiation, Photoelectric effect. 

Electronic Devices 

Semiconductors, semiconductor diode: I-V characteristics in forward and reverse 

bias, diode as a rectifier; I-V characteristics of LED, the photodiode, solar cell, 

Zener diode, Zener diode as a voltage regulator. 

Logic gates (OR. AND. NOT. NAND and NOR). 

Experimental Skills 

Familiarity with the basic approach and observations of the experiments and 

activities: 

1. Vernier calipers -its use to measure the internal and external diameter and 

depth of a vessel. 

2. Screw gauge-its use to determine the thickness/ diameter of thin sheet/wire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section B: CHEMISTRY (30 Marks) 
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PHYSICAL CHEMISTRY 

SOME BASIC CONCEPTS IN CHEMISTRY 

Concept of atom, molecule, element and compound, Atomic and molecular masses, mole concept, 

molar mass, percentage composition, empirical and molecular formulae. 

ATOMIC STRUCTURE 

Bohr model of a hydrogen atom - its postulates, derivation of the relations for the energy of the electron 

and radii of the different orbits, limitations of Bohr's model, dual nature of matter, de Broglie's 

relationship, Heisenberg uncertainty principle, various quantum numbers (principal, angular 

momentum and magnetic quantum numbers) rules for filling electrons in orbitals – Aufbau principle, 

Pauli's exclusion principle and Hund's rule, electronic configuration of elements and extra stability of 

half-filled and completely filled orbitals. 

CHEMICAL BONDING AND MOLECULAR STRUCTURE 

Kossel-Lewis approach to chemical bond formation, the concept of ionic and covalent bonds. 

Ionic Bonding: Formation of ionic bonds, factors affecting the formation of ionic bonds;  

Covalent Bonding: Concept of electronegativity, Fajan’s rule, dipole moment, Valence Shell Electron 

Pair Repulsion (VSEPR ) theory and shapes of simple molecules. 

The concept of hybridization involving s, p and d orbitals, resonance. 

Molecular Orbital Theory - Its important features, LCAOs, types of molecular orbitals (bonding, 

antibonding), sigma and pi-bonds, molecular orbital electronic configurations of homonuclear 

diatomic molecules, the concept of bond order, bond length and bond energy. 

CHEMICAL THERMODYNAMICS 

Fundamentals of thermodynamics: System and surroundings, extensive and intensive properties, state 

functions, entropy, types of processes. 

The first law of thermodynamics - Concept of work, heat, internal energy and enthalpy, heat 

capacity, molar heat capacity. 

The second law of thermodynamics - Spontaneity of processes, ΔS of the universe and ΔG of 

the system as criteria for spontaneity. ΔG°(Standard Gibbs energy change) and equilibrium constant. 

SOLUTIONS 

Different methods for expressing the concentration of solution - molality, molarity, mole fraction, 

percentage (by volume and mass both), Colligative properties of dilute solutions - a relative lowering 

of vapour pressure, depression of freezing point, the elevation of boiling point and osmotic pressure, 

determination of molecular mass using colligative properties,  van’t Hoff factor and its significance. 

EQUILIBRIUM 

 

Equilibrium involving chemical processes: Equilibrium constants (Kp and Kc) and their 

significance, the significance of Δ G and Δ G ° in chemical equilibrium, factors affecting equilibrium 
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concentration, pressure, temperature, the effect of catalyst, Le Chatelier’s principle. 

Ionic equilibrium: Weak and strong electrolytes, ionization of electrolytes, various concepts of acids 

and bases (Arrhenius, Bronsted - Lowry and Lewis) and their ionization, ionization constants, 

ionization of water, pH scale, common ion effect, the solubility of sparingly soluble salts, solubility 

products and buffer solutions. 

REDOX REACTIONS AND ELECTROCHEMISTRY 

 

Electronic concepts of oxidation and reduction, redox reactions, oxidation number, rules for assigning 

oxidation number and balancing of redox reactions. 

Conductance in electrolytic solutions, molar conductivities and their variation with concentration, 

Kohlrausch’s law. 

Electrochemical cells - Electrolytic and Galvanic cells, different types of electrodes, electrode 

potentials including standard electrode potential, half-cell and cell reactions, emf of a Galvanic cell 

and its measurement, Nernst equation and its applications, relationship between cell potential and 

Gibbs' energy change, dry cell and fuel cells. 

CHEMICAL KINETICS 

Rate of a chemical reaction, factors affecting the rate of reactions: concentration, temperature, pressure 

and catalyst,  order and molecularity of reactions, rate law, rate constant and its units, differential 

and integral forms of zero and first-order reactions, their characteristics and half-lives, the effect of 

temperature on the rate of reactions, Arrhenius theory, activation energy and its calculation. 

INORGANIC CHEMISTRY 

 

CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES 

Modern periodic law and present form of the periodic table, s, p. d and f block elements, periodic 

trends in properties of elements atomic and ionic radii, ionization enthalpy, electron gain enthalpy, 

valence, oxidation states and chemical reactivity. 

d - and f- BLOCK ELEMENTS 

Transition Elements -  Electronic configuration, and characteristics, general trends in properties of the 

first-row transition elements - physical properties, ionization enthalpy, oxidation states, atomic radii, 

colour, catalytic behaviour, magnetic properties, complex formation, interstitial compounds, alloy 

formation, preparation, properties and uses of K2Cr2O7 and KMnO4. 

 

Inner Transition Elements 

Lanthanoids - Electronic configuration, oxidation states and Lanthanoid contraction. 

Actinoids - Electronic configuration and oxidation states. 

COORDINATION COMPOUNDS 

Werner's theory, ligands, coordination number, denticity, chelation, IUPAC nomenclature of 

mononuclear co-ordination compounds, isomerism, Bonding: Valence bond approach and basic ideas 
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of Crystal field theory, colour and magnetic properties. 

 

ORGANIC CHEMISTRY 

UNIT 13: PURIFICATION AND CHARACTERISATION OF ORGANIC COMPOUNDS 

Purification - Crystallization, sublimation, distillation, differential extraction and chromatography - 

principles and their applications. 

SOME BASIC PRINCIPLES OF ORGANIC CHEMISTRY 

Tetravalency of carbon, shapes of simple molecules - hybridization (s and p): classification of organic 

compounds based on functional groups and those containing halogens, oxygen, nitrogen and sulphur, 

homologous series: Isomerism - structural and stereoisomerism. 

Nomenclature (Trivial and IUPAC) 

Covalent bond fission - Homolytic and heterolytic, free radicals, carbocations and carbanions, stability 

of carbocations and free radicals, electrophiles and nucleophiles. 

Electronic displacement in a covalent bond 

- Inductive effect, electromeric effect, resonance and hyperconjugation. 

Common types of organic reactions- Substitution, addition, elimination and rearrangement. 

HYDROCARBONS 

Classification, isomerism, IUPAC nomenclature. 

Alkanes - Conformations: Sawhorse and Newman projections (of ethane), mechanism of halogenation 

of alkanes. 

Alkenes - Geometrical isomerism, mechanism of electrophilic addition, addition of hydrogen, 

halogens, water, hydrogen halides (Markownikoffs and peroxide effect), Ozonolysis and 

polymerization. 

Alkynes - Acidic character, addition of hydrogen, halogens, water and hydrogen halides, polymerization. 

Aromatic hydrocarbons - Nomenclature, benzene - structure and aromaticity, mechanism of 

electrophilic substitution, halogenation, nitration. 

Friedel-Craft's alkylation and acylation, directive influence of the functional group in mono- 

substituted benzene. 

ORGANIC COMPOUNDS CONTAINING HALOGENS 

General methods of preparation, properties and reactions, nature of C-X bond, mechanisms of 

substitution reactions. 

ORGANIC COMPOUNDS CONTAINING OXYGEN 

ALCOHOLS, PHENOLS AND ETHERS 

Alcohols: Identification of primary, secondary and tertiary alcohols, mechanism of dehydration. 

Phenols: Acidic nature, electrophilic substitution reactions, halogenation, nitration and sulphonation, 
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Reimer - Tiemann reaction. 

Ethers: Structure. 

Aldehyde and Ketones: Nature of carbonyl group, nucleophilic addition to >C=O group,  important 

reactions such as - Nucleophilic addition reactions (addition of HCN, NH3 and its derivatives), 

Grignard reagent, oxidation, reduction (Wolf Kishner and Clemmensen), the acidity of  -hydrogen. 

Aldol condensation, Cannizzaro reaction, Haloform reaction, chemical tests to distinguish between 

aldehydes and ketones. 

Carboxylic Acids: Acidic strength and factors affecting it. 

 

ORGANIC COMPOUNDS CONTAINING NITROGEN 

Amines: Nomenclature, classification, structure, basic character and identification of primary, 

secondary and tertiary amines and their basic character. 

BIOMOLECULES 

CARBOHYDRATES – Classification, aldoses and ketoses, monosaccharides (glucose and fructose) 

and constituent monosaccharides of oligosaccharides (sucrose, lactose and maltose). 

PROTEINS - Elementary idea of  -amino acids, peptide bond, polypeptides, proteins: primary, 

secondary, tertiary and quaternary structure (qualitative idea only), denaturation of proteins, enzymes. 

VITAMINS – Classification and functions. 

NUCLEIC ACIDS – Chemical constitution of DNA and RNA. 

 

******  
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Section C: MATHEMATICS (40 Marks) (For B.Tech. Programs only) 

 

SETS, RELATIONS AND FUNCTIONS: 

Sets and their representation; Union, intersection and complement of sets ; Power set; 

Relations, type of relations, equivalence relations, functions; one-one, into and onto 

functions, the composition of functions. 

COMPLEX NUMBERS AND QUADRATIC EQUATIONS: 

Complex numbers as ordered pairs of reals, Representation of complex numbers in the 

form a + ib and their representation in a plane, Argand diagram, algebra of complex 

numbers, modulus and argument (or amplitude) of a complex number, Quadratic 

equations in real and complex number systems and their solutions; Relations between 

roots and coefficients, nature of roots. 

MATRICES AND DETERMINANTS: 

Matrices, algebra of matrices, type of matrices, determinants and matrices of order two 

and three, evaluation of determinants, area of triangles using determinants; Adjoint and 

inverse of a square matrix; Test of consistency and solution of simultaneous linear 

equations in two or three variables using matrices. 

PERMUTATIONS AND COMBINATIONS: 

The fundamental principle of counting, permutations and combinations; Meaning of 

P(n, r) and C(n, r). Simple applications. 

BINOMIAL THEOREM AND ITS SIMPLE APPLICATIONS: 

Binomial theorem for a positive integral index, general term and middle term and 

simple applications. 

SEQUENCE AND SERIES: 

Arithmetic and Geometric progressions, Relation between A.M and G.M. 

LIMIT, CONTINUITY AND DIFFERENTIABILITY: 

Real–valued functions, algebra of functions; polynomial, rational, trigonometric, 

logarithmic and exponential functions; inverse functions. Graphs of simple functions. 

Limits, continuity and differentiability. Differentiation of the sum, difference, product 

and quotient of two functions. Differentiation of trigonometric, inverse trigonometric, 

logarithmic, exponential, composite and implicit functions; derivatives of order upto 

two, Applications of derivatives: monotonic-Increasing and decreasing functions, 

Maxima and minima of functions of one variable. 

 

 

INTEGRAL CALCULAS: 

Integral as an anti-derivative, Fundamental integrals involving algebraic, trigonometric, 

exponential and logarithmic functions. Integration by substitution, by parts and by 
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partial fractions. Integration using trigonometric identities. Evaluation of simple 

integrals of the type 

 

The fundamental theorem of calculus, properties of definite integrals. Evaluation of 

definite integrals, determining areas of the regions bounded by simple curves by simple 

curves in standard forms. 

DIFFRENTIAL EQUATIONS : 

Ordinary differential equations, their order and degree, the solution of differential 

equation by the method of separation of variables, solution of a homogeneous 

and linear differential equation of the type 𝑑 +    = (). 
𝑑 

CO-ORDINATE GEOMETRY : 

Cartesian system of rectangular coordinates in a plane, distance formula, sections 

formula, locus and its equation, the slope of a line, parallel and perpendicular lines, 

intercepts of a line on the co-ordinate axis. 

Straight line: Various forms of equations of a line, intersection of lines, angles 

between two lines, conditions for concurrence of three lines, the distance of a point 

form a line. 

Circle, conic sections: A standard form of equations of a circle, the general form of 

the equation of a circle, its radius and centre, equation of a circle when the endpoints 

of a diameter are given, sections of conics, equations of conic sections (parabola, 

ellipse and hyperbola) in standard forms. 

THREE DIMENSIONAL GEOMETRY : 

Coordinates of a point in space, the distance between two points, section formula, 

direction ratios and direction cosines and the angle between two intersecting lines. 

Equation of a line. 

VECTOR ALGEBRA : 

Vectors and scalars, the addition of vectors, components of a vector in two 

dimensions and three-dimensional spaces, scalar and vector products. 

 

 

STATISTICS AND PROBABILITY : 

 

Measures of dispersion; calculation of mean, median, mode of grouped and 

ungrouped data, calculation of standard deviation, variance and mean deviation for 
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grouped and ungrouped data. Probability: Probability of an event, addition and 

multiplication theorems of probability, Baye's theorem, probability distribution of a 

random variable. 

TRIGONOMETRY : 

Trigonometrical identities and trigonometrical functions, inverse trigonometrical 

functions their properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Biology For Five Year Integrated Post Graduate program in Food 

Technology 
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(Any student having biology or life sciences or zoology or botany or biochemistry or biotechnology 

or bioinformatics, can appear in this paper.) 

 

The guidelines for the syllabus for the Entrance Examinations 
 

• Section A and B are common for B.Tech. and Food Tech. Programs 

 

Section C : Biology (40 Marks) (For FYIPG program in Food Tech.) 
 

Biochemistry and Molecular Biology (04 marks) 

  Carbohydrates, lipids & vitamins. Bioenergetics, Glycolysis, TCA cycle, Electron Transport System 

and ATP synthesis, oxidation and synthesis of fatty acid, membrane structure and function; cell 

organelles, cell division, modes of reproduction, principles of inheritance, epistasis, mutations, 

chromosomal aberrations, extra- chromosomal inheritance. 

   

Microbiology and Immunology (04 marks) 

  Diversity of microbes, bacterial reproduction, antimicrobial agents, significance of microbes in the 

industry and agriculture, antigen, antibody, complement systems, immunity, vaccines, plant virus, 

animal virus and environmental microbiology.    

 

Molecular Genetics (04 marks) 

 Principles of inheritance, linkage & crossing over, chromosomal aberrations, extrachromosomal 

inheritance, replication, transcription, translation,  DNA structure and repair and population genetics, 

chromosome structure, protein structure, mutability and repair of DNA, reverse genetics.   

 

Biotechnology (04 marks) 

 Recombinant DNA technology, principles of gene cloning, applications of biotechnology in 

medicine, industry and agriculture, animal & plant cell culture, environmental biotechnology    

 

Plant Sciences (04 marks) 

Bryophytes, Pteridophytes, Gymnosperms, Angiosperms, Vascular system in plants, Economic 

important of plants, Photosynthesis, Photoperiodism, Vernalization, and Biogeochemical cycle 

 

Animal Sciences (04 marks) 

 Characteristics of invertebrates and vertebrates, anatomy and physiology of different 

pathways/ system of humans, nerve impulse transmission, endocrinology, human diseases Apoptosis 

and cancer, inherited diseases, animal cell culture.  

 

Instrumentation/ Techniques (04 marks) 

 Principles and applications of microscopy, spectrophotometry, centrifugation, radioisotope 

techniques, electrophoresis and chromatographic separation techniques, Blotting and hybridization 
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techniques, PCR & radioisotope techniques 

 

Ecology, Ecosystem, Biodiversity and Conservation (04 marks) 

Energy flow – different trophic levels, food chain and food web; Ecological pyramids – pyramid of 

energy, biomass; Causes of biodiversity loss; Methods of biodiversity conservation – in situ 

(endemism, hotspots and sacred groves etc.), ex situ (Wildlife safaris, zoological parks and 

cryopreservation etc.); Population interactions – predation, competition, parasitism, commensalism, 

mutualism and amensalism 

 

Human health and diseases/disorders (04 marks) 

   Common diseases in humans (typhoid, pneumonia, common cold, malaria, amoebiasis, ascariasis, 

filariasis and ringworms); Immunity – innate and acquired immunity, active and passive immunity, 

vaccination and immunisation, allergies, auto-immunity and immune system in human; AIDS; 

Cancer 

    Polygenic inheritance; Pleiotropy; Mutation; Genetic disorders – pedigree analysis, Mendelian 

disorders (colour blindness, haemophilia, sickle-cell anaemia, phenylketonuria and thalassemia), 

chromosomal disorders in humans (aneuploidy, polyploidy, Down's syndrome, Turner's syndrome 

and Klinefelter's syndrome).    

     

Introductory Food Science (04 marks) 

  Cereals and Pulses;  Fruits and vegetables; Milk & Milk Products; Chocolate and cocoa products; 

Meat, Fish, Poultry and Egg products;  Fats and oils; Food Hygiene & Food Adulteration; Sweets & 

Confectionery items; Principle and Methods of Food Preservation; Food Safety 

 

 

********************************************************************* 
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