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Syllabus for JEE {Main) - 2025
Svllabus for JEE Main Paper 1 (B.EJB. Tech.)- Mathematics, Phivsics, sand Chemistry
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MATHEMATICS
UNIT 1: SETS, RELATIONS, AND FUNCTIONS:

Setz and their representation: Union, intesection, and complement of sets and their algebraic
propertics: Power set; Relation, Type of relations, eguivalence relations, functions; one-one,
mio and onte functions, the composibion of funchiens.

UNIT 2: COMPLEX NUMBERS AND QUADRATIC EQUATIONS:

Complex numbers a5 ordered pairs of reais, Representation of complex numbers in the form a
+1h and their representation in a plane, Argand diagram;, algebre of complex number, modulus,

Fd ddddasddd sdddadaedddd 4 aadadda

und srpument {or amplitude) of 8 complex number.  Quadratic equations i real and complex
furber svstém and (heir selubions Belabons between rools and co-effewent, natire of roils,
the Tormation of quadraiic eguations with given moeois,

o odoa

LINIT3: MATRICES AND DETERMINANTS:

Matrices, algebra of motrices, type of matrices, determimants, and matnces of order two and
three, evaluation of dewerminamts, ares of triangles using determinants, Adjoint, and evaluation
of inverse of o square matrix using determinants and, Test of conslstency and solution of
simultaneous linear eguations in two or three variables usmg matnces.
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UNIT 4: PERMUTATIONS AN COMBINATIONS:

4 dd s da adaoa

The fundamental principle of counting, permutation a5 an arrangement and combination a5
sechion, Meaning of P (n.r) and C (n,r), simple applications,

LINIT 5: BINOMIAL THEOREM AND ITS SIMPLE APPLICATIONS:

Binoimial theorem for o positive nfegrnl dndex, generasl term and middle term, and simple
applications,

d ddddda s ddadada

UNIT 6: SEQUENCE AND SERIES:

Avithmetic and Geometne progressions, inseriion of anthmelc, geometnc means belween two
given numbers, Relation between AM and G.M
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LNIT 7: LIMIT, CONTINUITY, AND MFFERENTIABILITY:

dadad

Real-valued functions, slgebra of functions, polynomials, retional, trigonometric. logarithmic,
and exponentiol fanctions, inverse function. Graphs of simple functions. Limits, contimuty,
and differentiabiliny, Differentiotion of the sum, differesce, product, and guotient of o
functions, Differentiation of trigonometric, inverse mgonometnic, loganthmic, exponential,
composite, and implicit funchens; derivatives of onder up to two, Applications of dervatves:
Rate ol change of quantities, monotomc-Increasing and decressing funchions, Maxima and
minima of functions of ong variable,
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UNIT 8: INTEGRAL CALCULAS: .
Integral s an anti-derivalive, Fundamental imtegral invobving slgebraic, trigonometric, 3
exponenial, and loganthme funchons. Inlegranons by subsbiution, by parts, and by partal 4
functions. Inegration using rigonomelric identities.
Evaluniin of simple imtegrils of the type :
J- Y J. U J- IH iE r|- HH rI- i J- (ELHELHIBLH :
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The fundamental theorem of calewlus, properties of definite integrals. Evaluation of definite
mtegrabs, determiming areas of the regions bounded by simple ourves m stiindard form.

UNIT 9: DIFFRENTIAL EQUATIONS

Crrdimary difTerentsal equations, theéir order, and degree, the soluton of differential equation by
the method of sepamation of vanables, solution of 4 homogencous and linear differential
equation of the type

H-:-'ﬁ plxdy = q(x)
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LINIT 10: CO-ORDINATE GEOMETRY

Cartesian system of reclangular coordinates in a plane, distance {ormula, sections formula,
bocus, ond its equation, the slope of & ling, paralle] and peérpendicular lines, intercepis of a line
om the co-ordinate axis,

dd dadd ad a4 daa

Siralghi line

Vanous forms of equubions of & line, mlersection of lnes, angles between two lines, conditions
for concumence of three lines, the distance of a point form a hine, co-ordinate of the centroid,
orthocentre, and circumcentre of a triangice,

Circle, conie sections

Acstandard form ol equations of a circle, the general form of the equation of 8 carcle, its rodms
and central, equanon of a circle when e endpiinis of 4 dameter are given, s of
mterseetion of a line and a cirele with the centre at the origin and sections of conies, equations

ddddessaaddsddaaddadaeadadaa

of conic sections {prrabola, ellipse, and hyperbola) in standard forms, :
LSET 11: THREE IMMENSIHONAL GEOMETRY :
Cogrdinates of a poit in spage, the distance between two ponts, section formuln, directions :
ratices, and direction cosines, and the angle between two intersecting Iines. Skew hines, the E
shortest distance between them. and ity equation. Equations of a line 4
LUNIT 12: VECTOR ALGEBRA 3

& e
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Vectors and scalars, the addition of vectors, components of a vector in two dimensions and
threg-dimensional spece. scalar amd veéctor products,

LNIT 13: STATISTICS AND PROBABILITY

Measures of discretion; caleulstion of meun, median, mode of grouped and ungrouped duts
calculation of standard deviaton, vamance, and mesn deviation for prouped mid ungrouped
ilaita,

Probability: Probability of an event, addition and multiplication theorems of probability, Beve's
theeorem, probability distribution of & andom varisie,

LINIT 14: TRIGONOMETRY

Trgonometrical identrties and trigonometncal funchions, inverse ngonometnosl functions,
ined ther properties,
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FHYSICS
UNIT 1: PHYSICS AND MEASUREMENT

Units of measurements, Svstem of Units, 5 1 Units, fundemental and derived units; least count,
significant figures, Errors in measurements, Dimensions of Physics quantities, dimensional
analysis, anid 1% applicalions,

LUNIT 2: KINEMATICS

The frame of reterence, motion in a straight fine, Position- time graph, speed and velocity;
Unifirm and non-uniform motion, avernge speed and mstintancous velocity,  uniformly
secelerated moton, velociy-time, posittion-ume: graph, relavens for unilormly aceelerated
motion, Scalars and Vectors, Vector. Addition and subtraction, scalar and vector products, Unit
Vector, Resolution of 4 Vector. Relative Veloeity, Motion m 4 plane, Projectile Motion,
Umitorm Crrentar Moton.

UINIT 3: LAWS OF MOTTON

Force and inertin, Mewton s First law of mation; Momenmum, Newton's Second Law of motion,
Impulses; Newton's Third Law of motion, Law of conservation of lincar momentum and s
ppplications. Equilthrium of concuirrent forces.

Static and Kmetic friction, laws of friction, rolling fmction.

Dvmamics of umiform circular motion: ¢entripetal force and its npplications: vehicle on a level
cmeniar road, vehiele on'a banked road,

UNIT 4: WORK, ENERGY, AND POWER

Work done by i constant force and & variable foree; kinetic and potential engegies, work-engrgy
thearem, power,

The potential energy of spring conservation of mechanical emergy, conservative and mon-
conservative forces; motion ina vernical cirche: Elastic and inefastic collisions in one and two
dimensions,

LUNRITS: ROTATIHONAL MOTION

Centre of the mass of o two-particle svstem, Centre of the mass of a rigid hody; Basic concepts
of rotational motion; moment of a foree; wrgue, angular momentum, conservation of anguinr
mormentum and its apphications:

The moment of mertin, the radis of gyration, values of moments of mera for simple
geometnical objects. parallel and perpendiculur axes theorems, and ther applications,
Equilibrivrm of ngid bodies, rigid bikly rotation und equanions of rotational mdion, compuinison
of linear und rotational mations.
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UNIT 6: GRAVITATION

The universal faw of gruvitation. Acceleration due fo gravity and its variation with altitude and

dddadadddaad

depth. Kepler's faw of planetary motion: Gravitational potentinl energy; gravitational potental
Escape velocity, Motion of a satellite, orbital velocity, time period. and energy of satellite,

LNIT 7: FROPERTIES OF S5OLIDS AND LIQUIDS

Elastic behaviowr, Stress-strain relationship, Hooke's Law, Young's modules, hulk modulus,
and modulus of rigidity, Pressure due te a fluid column; Pascal's law and its applications. Effect

dd daddddaa

of gravity on fluid pressure.

Viscosity. Stokes' faw. terminal velocity, streamling, and twrbulent flow cntical velocity
Bernoulli's primeiple and its appheations.

Surfoce energy and surface tension, sngle of contact, excess of pressure across o curved surface,

Gl addadadddaasdddaa

application of surface tension - drops, bubbles, and capillory nse, Heat, temperature, thermal
expansion: specilic heat capacity, ealorimetry; chunge of state. latent heat. Heal transfer-
conduction, convection, and radiation

LNIT 8: THERMODYNAMICS

Gl d s dadd s dd

Thermal equilibrium, zerath lew of thermodynomics. the concept of temperature. Heat, work,
and wnternal engrgy. The first law of thermodynamics, sothermal and adiabatic processes.

dadddaa

The second low of thermodynamics: reversible and irreversible processes.

LAIT 9: KINETIC THEORY OF GASES
Equation of state of a perfect gas, work done on compressing a pos, Kinetic theory of guses -
pssumptions, the concept of pressure. Kinetic mterpretation of wmperature! RMS speed of gas

molecutes: Degrees of freedom. Low of equipartition of energy and applications to specific hear
capacitics of gases; Mean free path. Avogadro's number,

UNIT 10: OSCILLATIONS AND WAVES

A A dadd dadaa

Oscillations and periodic motion — time penod, frequency, displacement as a function of nme.
Periodic functions. Simple harmonic motien (5 H.M, ) and (s equeation; phase: escillanons of a
spring -restonng force and force constant energy in S.H.M. - Kinenic and potential energies;
simple pendulum - derivation of expression for its tme perisd:

d @ dda dad da aadadaaa

Wave moton, Longiudinal and ransverse waves, speed of the wavelling wave, Displacemem
relation for & progressive wave, Prnciple of superposition of waves, reflection of waves,
Standing waves i strnings and organ pipes, fundamental mode, and hormonics, Beats

d@ ddd odddaoa

UNIT I ELECTROSTATICS

Electric charges: Conservation of charge, Coulomb's law fomees between two point charges,
forces between multiple charges: superposition principle and continuous charge distribution

ddddasdd ad adasdaaaa

Electric field: Electrc field due to n point charge, Electne field lines, Electric dipole, Eleciric
field due to a dipole. Torque on a dipole in a uniform eleciric field.

d ad e ddda
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Electric Aux, Gauss's law and its applications 1o find feld due 1w mGmely long uniformiy :
charged stroight wire uniformiy charged infinite plane sheet, and umiformly charged thin 1
spherical shell, Electric potential and its caleulation fora point charge, eleciric dipole and
system of charges; potential difference, Eguipotential surfaces, Electrical potential energy of y

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

Conductors and msulators, Dielectrics and électne polanzstion, capacitors and capacitances,
the combination of capacitors in series and pamllel, ond capacitance of o parallel plate capacitor
with and without dicleciric medium between the plates, Enengy stored in o capacitor,

LUNIT 12: CURRENT ELECTRICITY

Eleciric current, Duift velocity, molsility, and their relation with clectric current, Ohm's faw
Electrical resistance, V-l cheracteristics of Ohmic and non-ohmic conductors. Electricsl encrgy
und power. Electnical resistivity and conductivity. Senes und parallel combinntions of resistons;
Tempeniiure dependience of resistance

da ddadgadddasddadadasdadadda

Internal resistunce, ptential difference, and emfl of a cell, & combination of cells in senes wd

parallel Kirchhoffs lows and their applications. Wheatsidne bridee, Metre Brdpe.
UNIT 13: MAGNETIC EFFECTS OF CURRENT AND MAGNETISM :
Biot - Savart law and its application m the current carmyving circubiar loop, Ampere’s law and its
apphications to infinitely long current carmyving straight wire and solencid. Foree on a moving 4
charge 1 uniform magnetic amd electric fields. ]
Force on & cumrent-carrying conductor in a wniform magnetic field. The force between two :
parallel currents carrying conductors-definition of ampere. Tomgue experenced by a current :

foop g wiiform magnetic feld: Moving conl galvanomerer, its sensitivity, and conversion o
amimeter and voltmeter,

Current loop as a magnenc dipolé and its magnetic dipole moment. Bar magnet o8 an equivalent
solenoid, magneric ficld lmes; Magnetio field due to a magnetic dipole (bar magnet) along its
axis and perpendicular to its axis. Torgue on a magnetic dipole in a uniform magnetic field
Puri-, dia- und ferromagnetic substunces with examples, the effect of tempemture on magnetic
propertics,
UNIT 14: ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENTS

Electromagnetic induection: Faradov's low. Induced emT and current Lenz™s Law, Eddy
currents, Sebf amnd mutual inductance, Allemating currerns, peak and RMS value of alrernating

current/ vieltage: reactunce and impedance: LR series cireuit, resonance: power in AC circuits,
wittless current. AC generator and trunsformer

UNIT IS: ELECTROMAGNETIC WAVES

Gad ddddsddsddaaddades adadadada

Displacement curment, Electromagnetic waves and their characteristics, Transverse nature of
clectromagnetic waves, Electromagnetic spectrum {radio waves, microwaves, imfrared, visible,
ultraviolet. X-ruya. Gammi rays), Applicalions of e.m. waves.
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LUNIT 16: OPTICS

Retlection of light, spherical mirmors, mirror formula. Retraction of light at plane and sphencal
surfaces, thin lens formuls, and lens maker formule Total intemal reflection ond s

da daddaaad

ppphcations, Magnification, Power of it Lens, Combination of thin lenses in contact. Refraction
of Tight through o prism, Microscope and Astronomicil Telescope (reflecting and refracting )
and their magnifying powers.

Wave oplics: wavelront ond Huygens' principle. Laws of reflection and refraction using
Huygens principle, Imerference, Young's double-slit expenment, and expression for fringe
width, coherent sources, ond sustained interference of light. Diffraction due to o smgle slit,
width of centml maxmmum. Polornzanon, plane-polamezed lghn: Brewster's low, uses of plane-
pofarized light and Polareid.

UNIT 17: DUAL NATURE OF MATTER AND RADIATION

Pual nasure of rdiation. Photoelectric effect Hertz and Lenard’s observabions; Einstein's
photoelectric equation: particle noture of light Matter waves-wave noture of particle, de
Broglie relanion.

LINIT 18: ATOMS AND NUCLEI

4 Aa ddda s addadda

Aldpha-particle scattering experiment; Rutherfond's model of atom; Bobre model, energy levels,
hydrogen spectrum, Composition and size of noclews, stomic masses, Mass-energy relation,
mass defect; binding energy per nucleon and ifs vanation with mass number, nuclear fission,
pnd fusion,

UNIT 19: ELECTRONIC DEVICES

Semicomducions: semiconductor diode: 1N chamcterishies m forward and reverse bras; diode
as a rectifier; 15V characteristics of LED. the phoiodiode, solar cell, and Zener diode;, Zencr
diode as a voltage regulator. Logic gates (OR. AND. NOT. NAND and NOR).

UNIT 20: EXPERIMENTAL SKILLS

Famuliarity with the basic approach and observations of the experments and sctaities:
Yernier calipers -its use 10 measure the internul and extermol diameter amd depth of a vessel.

dadadaddd sdaddasgdidadadddassdadaddidadd s desadddadasda sgddaaddasdasda
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Sorow padge-its wse w determing the thickness! diameter of thin sheet/wire, ]
Simple Pendulim-dissipation of encrgy by plotting a graph berween the sguare of amplitude 3
pngd tame, 1

4 Metre Scale - the muss of o given object by the prinerple of moments,
5 Young's modulus of elustieity of the material of & metallw wire 3
i Surface tension of water by capillary rise and effect of detergents,
7. Co-efficient of Viscosity of o given viscous liguid by megsuring the terminal velocity of & E
given sphencal body, :

B Speed of sound 0 ar 4l room pEmperalung using & resonance mibe, E
o Bpecific heat capacity of a given (i) solid and (i) liguid by method of mixtures. .
i The resistivity of the material of a given wire using a metre bridge. :
1 The resistance of & grven wine usmg Olun's law. 1
ﬂﬂiWT . immm.
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Resistance and figure of ment of a galvanometer by half deflechion methad.
The focal length of;

i Clomvex mirmot

(i1} Clomcave mitror, and

it Convex lens, using the parullax method.

Che plot of the angle of devmtion vs ingle of incidence for a tnungulor prism.
The vefructive indes of a gliass slib using & trvelling microseope
Characteristic curves of a p-n junciion dosde in forward and reverse hias
Charncteristic curves of a Zener diode and finding reverse breakdown voliage

ldentification of Diode. LED, Resistor. A capacitor from a mixed collection of such items.
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CHEMISTRY
PHYSICAL CHEMISTRY

ddd dddaeadadsdasada

UNIT I: SOME BASIC CONCEPTS IN CHEMISTRY

Matter and its nature. Dalton's atomie theory: Concept of stom, molecule, element, and
compound:: Laws of chemcal combinanion; Atomic and molecular masses, mole concept,
maolar mass, percentage composition, empirical and molecular formulae: Chemical equations
and stmchiometry

LINIT 2: ATOMIC STRUCTLURE

Mature of electrompgaeiic rediation, photoclecine effect; Spectrum of the hvdrogen atom. Bohr
model of @ hydrogen atom - 18 posiulates, derivanon of the relations for the erergy of the
electron and radii of the different arbits, limitations of Bohr's model; Dual mature of matter, de
Broglic's relationship, Heisenberg uncertaimty  principle.  Elementary  idens of quantum
mechanics, quantum mechanics, the gquantum mechanical model of the atom, and it important

da dadddeadasd aadd asdddda

features. Concept ol atomic orbitals as one-electron wave Ametions: Verinbon of ¥ and ‘-
with r for s and 28 orbitals; vanous

quantum numbers [principal, angular momentum, and magnetic quantum numbers) and their
significance; shapes of 5, p, and d - orbatuls, electron spin, and spin quantum number: Rules
for Nilling electrons o orbitals - Aulbau prnciple. Pault's exclusion ponciple and Hound's rule,
electronic configuration of elementy, and exies stability of half-0lled and completely Tilled
orbitals.

UNIT 3: CHEMICAL BONDING AND MOLECULAR STRUCTURE

dodddaddadadsadadadaa
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kossel-Lewis approach to chemical bond formation, the congept of wenic and covalent bonds.

@ d &

lomic Bonding: Formation of lonic bonds, factors affecting the formation of ionic bonds;
caleulation of Iathce enthalpy

Covalent Bonding: Concept of electronegativity. Fajan's rule, dipole moment; Valence Shell
Electron Pair Repulsion (VSEPR ) theory amd shapes of simple molecules,

s o ad s da

Quiantam mechanical approach to covalent bonding: Valence bond theory - its impomant
features, the concept of hybridization mvolving s, p, and d orhitals; Resonance,

& a

Muolecular Orbital Theory - Iis impoedant festures. LOACsS, 1ypes of molecular orbitals
(hondme. antibonding), sigma and p=bonds, molecular orbitl electronic confipurations of
homonuelear diatomic molecules, the concept of bond order, bond length, and bond enerpy.

o oddd e dadddadd

Elementary idea of metallic bomding, Hydrogen bondhing and s applicatsens,

UNIT 4: CHEMICAL THERMODYNAMICS

ddd e dda s

Fundpmentsis of thermodynamics: System and surroundings, extensive and intensive
properties, state functions, Entropy;, tvpes of processes

The first law of thermodynamies - Concept of work, heat miernel energy and enthalpy, hew
copacity, molar heat capicity, Hes<'s faw of constant heat swmmation; Enthalpics of bond

dad aadaddaaa
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dissoctution, combustion, formation, atomization, sublimution, phase transiton, hydration,
iomzanion. and solution.

The second law of thermodynamics - Spontaneity of processes; AS of the universe and AG
of the system as critena forspontaneity. AGT (Stwndard Gibbs energy change ) amd equilibrium
constank,

UNIT 5: SOLUTHONS

dddaddddeddddsdaddadadaada

&

Different methods for expressing the concentranon ot solution - molality, molanty, mole
fraction, percentage (by volume and mass both), the vapour pressure of solutions and Raoult's
Law - Tdeal snd non-ideal solutions, vapour pressure - composition, plots Tor ideal and don-
ideal solutions; Colligative propesties of dilute solutions - g relative lowening of vapour
pressure, depression of frecang pomnt, the elevabon of bothng point and osmaobc pressire,
Dietermination of molecular mass wong colligative propertics, Abnormal valug of molar mass,
Van't Hoft factor and its significance.

s dadddda ada

@ aa

LNIT 6: EQUILIBRIUM
Meaning of equilibriwm is the concept of dynamic equulibrium.

Equilibria involving physical processes: Sobid-liquid, lguid-ges - gas and solid-gas
equilibrin, Henrny's law. Crenemal chamctenstics of equilibrium involving physical processes.

G dd ddaada

Equilibrium involving chemical processes: Law of chemical equilibrium, equilibrium
constants (K, and K.} and therr sigmificance, the sigmificance of AG and A7 in chemical
equifibrium, factors affecting equilibrium concentration. pressure, temperature, the effect of
catalysl; Le Chatelier’s pomciple.

A a dadd ds sdd daddaa

lonic equitibrium: Weak and strong electrolvies, ionization of electrobytes, vanous concepts
of acids and buses ( Arrhenus, Bronsted - Lowry and Lewis) and thew ionceation, acid-base
equifibria (including mulistage onizetion) and fonization constams, enization of water, pil
scabe, common wn effect, kydrobysis of salis and pH of thewr selubons, the solubility of
sparingly soluble salts and solubility products, and buffer solutions.

UNIT 7: REDOX REACTIONS AND ELECTROCHEMISTRY
Electronic concepts of oxidation and reduction, redox reactions, oxidation number, mles for
assigning oxidation number, and balincing of redox reactions.

- d &

Electrolviic: and mefallic conduction, comductance  in electrolviee  solutions.  meolar
comductivities and their vaciation with congentration; Kehlrassch’s law and itz applications,

Electrochemical cells - Electrolytic und Galvanic cells, different types of electnades, electrode
potentials including stondord elecirode potential, half-cell and cell repctions, emfof s Galvanic
cell and its measurement: Nernst equation and s applications, Relationshp between cell
potential and Gibbs' energy change: Diry cell and lead accumuliator, Fuel cells,

LNIT 8: CHEMICAL KINETICS

G a addadd ddddasddddddasddasddada

REate of & chemiteal reaction, factors affecting the rate of rescbions: concentration, temperature,
pressure, and catalyst elementory and complex reactions, order and moleculanty of reactions,
fale Do, role constanl and s unaes, differential and ntegmal forms of 2ero and Grst=order

ddd des s s deddadadadaddaa
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2 p
B reactions, thewr charsctenstics and half-lives. the effect of temperature on the mte of reactions, :
b Arthenivs theory, activetion energy and 15 calculation, collision theery of bimoleeular gaseous 1
2 reactions (no derivation). :
3 INORGANIC CHEMISTRY 5
E UNIT @ CLASSIFICATION OF ELEMENTS AND PERIOIMCITY IN PROPERTIES :
E Modem penodic law and present form of the peniodic table, 5. po d and { block elemenis, :
3 penedic trends in propenties of elements atomic and onic radil, jonization enthalpy, electron :
3 gain enthalpy, valence, oxidation states, und chemical reactivity. 2
T UNIT 1 P- BLOCK ELEMENTS
:': Group =13 to Group 13 Elemenis
E General Introduction: Electromic conBauration and general trends in phvsical and chemical 1
. properties of elements across the periods and down the groups: unigue behaviour of the first 3
E clement in ¢ach group. 2
E LUNIT 11 d = and - BLOCK ELEMENTS '
. Transition Elements :
. Creneral introduction, clectronic configuration, cccurtence and characieristics, gencral irends 5
'_:". in propertics of the first-row trunsitton elements - physical properties, 1omzabnon enthalpy, '
3 oxidation states, atormic mdii, colour, catalytic behaviour, magnetic propertics, complex :
E formation, nlerstitial compounds; ollov formation: Preporation, properties, and uses of :
3 KaCrh, and KMk :
E Inner Transition Elements '
E Lanthanoids - Electronic configuration, oxidation states, and lanthanoid contraetion,
-_:' Actinoids - Electronic confipuration and oxadation siates, ':'
5 LUNIT 12: CO-ORDINATION COMPOUNDS ;
,:, Introduction to coordination compounds. Werner's: theory; ligands, coordination number, :
E denticity. chelanon: IUPAC nomenciasture of monomuclear co-ordinaton  compounds, :
3 psomensm; Bondimg-Yalence bond approsch and basee ideas oM Copstal field theory, colour and :
E magnehc properies;  Importanee of co-ondmaton compounds (im0 qualitatove pnalysis, E
3 extraction of metals, and in biological sysiems). 2
M ;
% ORGANIC CHEMISTRY ;
E LNIT 13: PURIFICATHMN AND CHARACTERISATION OF ORGANIC COMPOUNDS |
E Purification - Crvstatlization, sublinution,  distilation,  differential exteaction,  and :
5 chromatography - principles and their applications 3
. Dualitative analysis - Derection of nitrogen, sulphur, phosphors, ond halogens, 5
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Quantitative analysis (basic principles only) - Estimation of carbon, hydrogen, nitrogen,
halogens, sulphur, and phosphorus.

Coaloulations of empincal formulae snd molecular tormulae: Numencal problems n orgamic
quartitnlive anibyvsis,

UNIT 14:50ME BASIC PRINCIPLES OF ORGANIC CHEMISTRY

Tetravatency of carbon; Shapes of simple molecales - hybndizaton (s and pr Classificarion
of organic compounds based on functional groups: and those contaiming halogens, oxvgen,
nitrogen, and sulphur, Homologous series; [somerism - structural and sterenisomensm,

ddd asdd adiddsddddadasadddaada

Momenclature (Trivial snd TUPALC)

Cowvitlent bond Gssion - Homelyte and beterolyiae: free radicals, carbocations, and carbamiens,
stability of carbocations and free radicals, electrophiles;, and nucleophiles

@ d s ddsdadadaaaa

Electronic displacement in a covalent bond

@ ad a

- Inductive effect, clectromenc effect, resomance, and hyperconjugation
Commuon types of organic reactions - Substitution, eddition, elimination, and rearrangement,

LNITS 15: HYDROCARBONS

@ daddddd

(lassification, isomerism, IUPALC nomenclatire, general methods of preparation, properties,
und reactions.

& a

Alkanes - Conformations: Sawhorse and Mewman projections (of cthane): Mechanism of
halogenation of alkunes.

4 A addd e dad

Alkenes - Geometrical isomerism: Mechanism of electrophilic addition: addition of livdrogen,
halogens, water, hyvdrogen halides (Markownikoffs and peroxide effect): Ozonolysis and
Py mieTizatien.

Alkynes - Acidic character: Addition of hydrogen. halogens, water, and hydrogen halides:
Polymerization,

. ddd s ddae aada

Aromatic hydrocarbons - Nomenclature, benzene = structure amd aromaticity: Mechanism of
electrophilic substitution; halogenation, mitration

Friedel-Craft's alkylatnon and acvlition, directive influenge of the functional group in mono-
substituied benzone.

UNIT 16: ORGANIC COMPOUNDS CONTAINING HALOGENS

G ddddadd adaa

a dd o

Creneral methods of preparation, propertics, and reactions, Mature of C-X bond: Mechanisms
of substitution reactions.

Ulses; Environmental effects of chloroform, wdoform freons, and DDT,

LINIT 17: ORGANIC COMPOUNDS CONTAINING OXYGEN

dd ddda s adda

General methods of preparation, properties, réactions, and dses.

ALCOHOLS, PHENOLS, AND ETHERS

ddd daaddda adoa
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Alcohols: [dentification of primary, secondery, and tediary alcobols: mechanism of
dehvdration.

o od e s d s oad

Phenols: Acidic noture, electrophilic substitution reactions: halogenation, nrtration  and
sulphonation. Reimer - Tiemann reaction.

Ethers: Siruciure.

dd aaddddaaadadsa

Aldehyde and Ketones: Namre of carbonyl group; Mucleophilic addition 1o =C=0 group,
relative reactivities of aldehydes and ketones; Imporant reactions such as - Nucleophilic
addition reactions (addition of HON. NH1, and s denvatives), Grignand reagent; oxidation:
reduction {Woll Kishoer and Clemnmensen ), the acidity of w-bydrogen, aldel condensition,
Camnizzaro reaction, Haloform reaction, Chemicil tests to distingmsh between aldehvdes and
Eoctones.

Al d s s A ddada

o e

Carboxyvlic Acids
Acidic streogth and Gactors affecting it -
UNIT 18: ORGANIC COMPOUNDS CONTAINING NITROGEN
Cieneral methods of preparation. Properties, reactions, and uses,

Amilnes: Nomenclature, classification structure, basie character, and (dentification of
primaey, secondary, and tertiary amines and their basic character,

@ dd adddddadaaa

Digzonium Salts: Importance insynthetic oreanic chemisiry.

LNIT 1% BIOMOLECULES

dd daddaada

General introduction and Importance of Bomolecules,

CARBOHYDRATES « Classification; aldoses and ketoses: monosaccharides (glucose and 3
fructose ) and constimsent monosacchandes of oligosaccharides {sucrose, lactose, and maltose)

s aa

PROTEINGE = Elementary [des of a-aming acids, peptide bond, polypeptides. Proteins
primsary, secondary, termiary, and quaternsry structure {gqualitative ides only), denaturation of
proteins, enEyimes

WVITAMING = Cliassification and fanctions.
MUCLEIC ACIDS — Chemical constriation of DNA and BxAL

& dadda

o d & s s

A da 4 a

Biological functions of nuclete acids.

Hurmmsiomes (Genenal miroduction)

UNIT 20: PRINCIPLES RELATED TO PRACTICAL CHEMISTRY

Detection of extra clements {Nitrogen, Sulphur, halogens) in organic compounds; Detection of
the following functional groups; hydroxyl (aleobolic and phenolic), carbonyl (aldehvde and
ketones) carboxyl, pid mmine groups m orgame compounds.

Ao dd add e dda

#  The chemistry involved in the prepamation of the following:

Inorgenie compounds; Mohr's salt, potash alum,

dadaddddaardigdddidgddsagidiiddgiddadaddddigddiagdadddadidpasasddddgaddsgaddiddsadaddadadididaddasdddisddiddsagadddddgadadddidddadaddadadddsdsda

@ dadd s daddada

|
;
|
|

oy
N’

m sn HTDS H Haiiadl R 0R; Sdiilonhi Linraieitd By, M Lo Sanioils Nigdi, Pedd g Vil G Al

o e brerleedd Ghazta®ad Brandh :|-19, Axdiet Arcade, RDC Cradianad 1 +91 93114 1940, +51 93114 47355



m sn HTDS H M Oeifion: Sanboaf Linsmrsdy, Mo 1 Saniody Magar, Patan Yiar, Craralisd
=

D T ks Ushnirsty Chariabad Branch : |- 140, Asker Brade ADC Cranabad T+81 SFL14 41940, +81 93114 42350

T s

Organre compounds: Acetanilide, p<nitro acetanihide, aniline yellow, indoform.

s The chemistry involved i the titrimetric exercises — Acids, bases, and the use of indicators,
oxalic-acid v KMo Mohr's sah vs Kdn(y
s Chemucal principles involved in the gualitative salt analysis:

Cations — Pb™ Cu® AP, Fe', Zn*", Ni**, Ca®*, Ba®', Mg™", NH}
Anions- CDH”. SESOMH N WO CF. B, I Insoluble salis excluded).
Chemical principles involved in the following experiments;

|, Enthalpy of solution of CuSy

[

. Enthalpy ol neuteal ization ol sirong acid and strong base.
3. Prepuration of lvophilic and byophobic sols.

4. Kinetie study of the reaction of iodide ions with hydrogen peroxide al room temperature

G dddad dadasddaedadadd adadadiddidsaddasdadaddasad sgasdddds sadadddsadddadasasasddad asddsddddadadaddagasddasdadasgeddddadddsad addadddad s ddadddssddddadddsaas
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Svilabus for JEE (Main) Paper 2A (B Arch.) - Mathematics, Aptitude Test, and Drawing
Test
Pari - 1 MATHEMATICS

ddddsdaeddaasaaada

LNIT 1: SETS, RELATHINS, AND FUNCTIINS:

Sets and their representation: Unmion, intersection, and complemesnt of sets and their algebrac
properties; Power set; Relation, Type of relations; equivalence relations, functions; one-ane, into

dd e s ddda

pnd onte funchions, the composition of functions.
UNIT 2: COMPLEX NUMBERS AND [_!U.-“hl‘]ﬂﬁ'rll" EQUATIONS:

Complex numbers as ordered pairs of reals, Representation of complex numbers in the form & +
ib and their representabion in e plene, Argend disgram, algebra of complex number, modulus, and

dodod s dadd adada

wreument {or amplitude) of a complex number, Quadratic equations i real and comples number
system and thewr solutions Relations beiween rets and co-efficienl, nature of roots, the formuilion
of guadratic equations with given roots,

UNITY: MATRICES AND DETERMINANTS:

Matrices, alpebes of matrices, type of matnees, determnants, and matrices of arder twioand three,
evaluation of determinants. area of mangles wsing determinants, Adjoint, and evaluation of
inverse of a square mamx using determinants and, Test of consistency and solution of
simultanenus linear equations in two or three vanables using matnces,

daddddasgdaddaadddddaa

UNIT 4: PERMUTATIONS AND COMBINATIONS:

4 dd adaa A

The fundamental principle of counting, permutation a8 an arrangement and combination &S
SR, ‘.'-.-'En:aning of Pynr) and C (n,rk, stimple applicabions,

UNIT 5: BINOMIAL THEOREM ANDNITS SIMPLE APPLICATIONS:

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

Sl od o aa o dd s dd

UNIT 6: SEQUENCE AND SERIES:

Arthmete and Geometne progressions, inserbon of arithmene, geometne means between two
given nymbers, Relation between AM and G.M

UNIT 7: LIMIT, CONTINUITY, AND DIFFERENTIABILITY:

Real-valued functions, algebra of functions, polyvnomials, mtional, rigonometrie, logarithmic,
aod exponentiol functions, inverse function. Graphs of simple functions. Limits, continuity, and
differentiability. Differenuation of the sum, difference, product. and quotient of two functions,
Differentiation of trigonametric, inverse tigonometrie, logarithmic, exponential, composite, and
implicit functions; dervatives of order up to two, Apphcations of dedivatives: Rate of change of
juantities; momslomc-increasing and decressing funchions, Maxims and monmma of funciions of
ome variable,

dadd dd 4 asdaedddasdddadadd adasaa
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UNIT 8: INTEGRAL CALCULAS: 3
Integral 0% on anti-derivative, Fundamental integml  mvolving  algebraic.  trigonometric, ,:,
exponential, and logarithms functions. Tntegeations by substitution, by pars, and by pattial :
functions. Tmegration using wigonometric identitics .

o

Evaliition of simple integnils of the tvpe

J- HH _I' iiH -||- HIH J- IiH -I- HH -r HH CIHELH1EEH
TR i £H "THHE TN HA " Y HH HHEHH Y YHH HHEH Y Y HH HHEBEH *

& a

J- LEEHHHIH J- mﬁl ._I-"'I.TH' ﬂ_” dy

HH H HHHH

. The fundamental theorem of calewlus. properties of defimite mtegrals. Evaluation of definite
imtegrals, determining areas of the regrons boumsded by simple curves e standard form.

UMIT 9: DIFFRENTIAL EQUATIONS
Orpchinary differential equations, their order, and degree, the, solution of differential equation by

the method of separation of variables, selution of a homogeneous and linear differential equation
of the Type

HH
T plxdy = g(x)

UNIT 1 CO-ORTINATE GEOMETRY

dddaddddaddidsddddadiddsadesdaddadaddsdadaa

Caortesian system of reclangular coordinates in o plone, distance fommula, sections fomila, lecus, 5
and i1s eguation, the slope of & ling, parallel and perpendicular lines, intercepis of o line on the
coordinate axis, .
Straight line :
Various fomms of equatons of a line, intersection of lings, angles betvween two lines, conditions
for concurrence of thrée lines, the distance of a point from a line, co-ordinate of the centroid, |
orihocentre, and circumcentre of a mangle, *
Cirgle, conic sections '
A standard form of equations of a circle, the general form of the equation of a cirele, s radius
and central, equanion of a circle when the endpoints of & dimeter are given, points of intersection. -
of a line and a circle with the centre at the ongin and sections of conics, equations of comic 2
sections {parabols, ellipse, and hyperbola) m standard forms, E
L™NIT 11: THREE-DIMENSIONAL GEOMETRY :
Coordinates of a point in space, the distance between two pomnts, section formula, directions i
ratios, and direction cosines, and the angle between two miersecting hnes. Skew lines, the shortest 3
distiunce bebween them, and it eguanon. Equafions of o ling

dadaddddddaddadd ddsddiddidaddaisaaadddidaridaddiaddddddddsadddidddidgaidaddaddddaaddadddigdidddddiddadasadddddaddadddaddsdadadidasaddddddaad

. ' Haiiadl R 0R; Sdiilonhi Linraieitd By, M Lo Sanioils Nigdi, Pedd g Vil G Al F, e "'-.,I
@ SANTOSH )

a e brerleedd Ghazta®ad Brandh :|-19, Axdiet Arcade, RDC Cradianad 1 +91 93114 1940, +51 93114 47355



m sn HTDS H M Oeifion: Sanboaf Linsmrsdy, Mo 1 Saniody Magar, Patan Yiar, Craralisd
=

Dimr B bs Ushraty Chariabad Branch : |- 140, Asker Brade ADC Cranabad T+81 SFL14 41940, +81 93114 42350

daddddasgda adadddasaaa

UNIT 12: VECTOR ALGEBRA

Vectors und scatars, the addition of vectors, componenis of o vector in two dimensions end three-

dddd ada

dimensional space, scalor and vector products,

UNIT 13: STATISTICS AND PROBABILITY

&

Mepsures of discrenion; caleulation of mean, median, mode of grouped and ungrooped data
calculation of standerd deviation, vanance, nnd mean devistion for grouped and ungrouped data.

da dadddda ad

Probability; Probobility of an event, addition and multiplication theorems of probability, Baye's
theorem, probability distnbution of a random vanate,

UNIT 14: TRIGONOMETRY

Trigonometrical identities ind trigonometrical functions, inverse frigonometrical fanctions, and
their properties,

dad ddda daa s

Part =11 APTITUDE TEST
UNIT -1 Awareness of persons, Buildings, Materials,

Ovjects, Textre related to Architectude and Build-environment. Viscalizing heee-
dimensional objects from two-dimensional drawings. Visualizing, Dhifferent sides of three-
dimensional ohjects, Analyticsl Reasoning Mental Ability {Visual. Numencal and Verbal)

d aa dddaedaddadda

@ dd e

UNIT — 2 Three dimensional- perception: Understanding and  appreciation of scale and
proportinns of objects, boilding forms and elements, colour fexture harmony and contrast Design
wnd drewing of geometncal or abstract shopes and patterns in penol. Transformation of forms
Bodh 203 and 3D:union, subtfpction rdation. development of surfaces and volumes, Oeneration
of plans, elevations, and 3D views of ohjeets, creating two-dimensional and three-dimensional
ermpositions using given shapes and forms.

dd dadda

o

Part = 11T DRAWING TEST

dd dadaddaddadasda

Bketching of scenes and activittes from memory of whanscape (public space, market, festivals,
sireel scenes. monuments, recreational spaces, etc. ). landscape (niverfronts. Jungle. Gardens,
trecs, Plants, @le)) and roral life

To be conducted in a Drawing shoet.

Motes Candidates are advised 1o brng pencils, Chan geometey box set, crasets and colour
pencils, and croyons for the Drawing Test

dddadddisgddsaidddaiddadddasdddddadddadd yidasgasddaddidgadsagadddaddiddadadadddaasdgddddadsddsaddddadddaaddisaddddadidydaddayaddsddddsaad
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Svllabus for JEE (Main) Paper 2B (B.Planning,) - Mathematics, Aptitude Test, and
Planning
Pari - 1 MATHEMATICS

d@d da addaasda

LNIT 1: SETS, RELATHINS, AND FUNCTIINS:

Sets and their representation: Union, intersection, and complemesnt of sets and their algebrac
propertics; Power set; Relation, Type of relations; equivalence relations, functions; one-ane, into

4 A dd o ad adddadda

pnd onte funchions, the composition of functions.
UNIT 2: COMPLEX NUMBERS AND [JU.-“I;I‘]HAT[[" EQUATIONS:

Complex numbers as ordered pairs of reals, Representation of complex numbers in the form & +
ib and their representabion in e plene, Argend disgram, algebra of complex number, modulus, and
wreument {or amplitude) of a complex number, Quadratic equations i real and comples number
system and thewr solutions Relations beiween rets and co-efficienl, nature of roots, the formuilion
of guadratic equations with given roots,

dd s ddd aadddaa aa

UNITY: MATRICES AND DETERMINANTS:

d @ ddd odd o

Matrices, alpebes of matrices, type of matnees, determnants, and matrices of arder twioand three,
evaluation of determinants. area of mangles wsing determinants, Adjoint, and evaluation of
inverse of a square mamx using determinants and, Test of consistency and solution of
simultanenus linear equations in two or three vanables using matnces,

UNIT 4: PERMUTATIONS AND COMBINATIONS:

The fundamental principle of counting, permutation a8 an arrangement and combination &S
SR, ‘.'-.-'En:aning of Pynr) and C (n,rk, stimple applicabions,

UNIT 5: BINOMIAL THEOREM ANDNITS SIMPLE APPLICATIONS:

dasdadadesdadaddadaddaddadda

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

UNIT 6: SEQUENCE AND SERIES:

Arthmete and Geometne progressions, inserbon of arithmene, geometne means between two
given nymbers, Relation between AM and G.M

UNIT 7: LIMIT, CONTINUITY, AND DIFFERENTIABILITY:

ddadesadadsadadadadadaads

Real-valued functions, algebra of funchions. polynomiais, mtionsl. trigonometric. logarithmic,
exponential functions, inverse function. Graphs of simple fusctions. Lintits, continuity, and
differentiability. Differenuation of the sum, difference, product, and quotient of two functions,
Differentiation of trigonametric, inverse tigonometrie, logarithmic, exponential, composite, and
implicit functions; dervatives of order up to two, Apphcations of dedivatives: Rate of change of
juantities; momslomc-increasing and decreasing funchions, Maxims and mimma of finctions of
ong vanable,

ddd dadd o add ds dd s
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UNIT B INTEGRAL CALCULAS; :
Integral 0% on anti-derivative, Fundamental integml  mvolving  algebraic.  trigonometric, ,:,
exponential, and logarithmic functions. Integrations by substitution, by parts, and by partiol 1
functions. Tmegration using wigonometric identitics A

Evaliition of simple integnils of the tvpe :

HH i H HH HH 1H CHHBHIEEH
-rlr T f il £H '-rn H i '-r-."ﬁ HH 'rIIH HHHHH J vHH HHHAH * 4 HH HHEBEH * 7

CHEHH AN gpp— - :
| [ & o V= d :
. The fundamental theorem of calewlus. properties of defimite mtegrals. Evaluation of definite E
imtegrals, determining areas of the regrons boumsded by simple curves e standard form. 2
UMIT 9: DIFFRENTIAL EQUATIONS E
Orcinary differential equations, their order, and degree, the solation of differential equation by :
the method of separation of variables, selution of a homogeneous and linear differential equation :
of the Type 3

M ¢ plxly = g(x) :

T PV =14
UNIT 1 CO-ORDINATE GEOMETRY
Caortesion system of reclangular coordinates in o plone, distance fommula, sections Mommila, lecus,
and i1s eguation, the slope of & ling, parallel and perpendicular lines, intercepis of o line on the

coordinate Kxis,
Stratght line

Various fomms of equatons of a line, intersection of lings, angles betvween two lines, conditions
for concurrence of thrée lines, the distance of @ point form a line, co-ordinale of the centroid,
orihocentre, and circumcentre of a mangle,

Cirecle, conic sections

dodaddaadddaedasdadds aaada

A standard form of equations of a circle, the general form of the equation of a cirele, s radius
and central, equanion of a circle when the endpoints of & dismeter are given, pointy of intersection
of a line and a circle with the centre at the ongim and sections of conics, equations of conic
sections {parabols, ellipse, and hyperbola) m standard forms,

UNIT 11: THREE-DIMENSIONAL GEOMETRY

s da dad addaddaa

Coordinates of a point in space, the distance berween two pomnts, section formula, directions
ratios, wnd direction cosines, the angle between two intersecting lines. Skew lines, the shonest
distiunce bebween them, and it eguanon. Equafions of o ling

AR B RA AP I SRS FFAG R wd ddad s adadd Fidld A2 dd ddd dadidadsd F e FAAFFaddidadadddd'aada'ddd’' s s da d’da il add ddddadddds rdasdds dididgassasdassdas
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UNIT 12: VECTOR ALGEBRA

Vectors und scatars, the addition of vectors, componenis of o vector in two dimensions end three-
dimensional space, scalor and vector products,

UNIT 13: STATISTICS AND PROBABILITY

Mepsures of discretion; caleulation of mean, median, mode of grouped and ungrooped dats
calculation of standerd deviation, vanance, nnd mean devistion for grouped and ungrouped data.

dd dadd s sddadadaddaassda

Probability; Probobility of an event, addition and multiplication theorems of probability, Baye's

theorem, probability distnbution of a random vanate, :
UNIT 14: TRIGONOMETRY ;
Trigonometrical identities ind trigonometrical functions, inverse frigonometrical fanctions, and '
their properties, .

Part =11 APTITUDE TEST A
UNIT - | Awareness of persons, Buildings, Materials, Objects, and Textures related o ]
Architeeture and  Build-environment, Vistahzing three-dimenzionsl  objects  from  two- :
dimensional dmwings. Visualizing. Dhfferent sides of three-dimensional objects. Analytical E
Beazonmmg Mental Abilny (Visual, Nuwmencal and Verbal) 3
UNIT — 2 Three dimensional- perception: Understunding and  apprecintion’ of scale ond i
propaortions of abjects, butlding forms and elements, colour texiure harmony and confrast Design
and drawing of geometmeal or ahstract shapes and patterns in pencil. Transformation of forms :
baoth 20 and 30 union, subtroction rotation, development of surfaces and volumes, Generation 3

of plans, elevations, and 3D views of chiccts, creating two-dimensional end three-dimensional
composiions wang given shapes and Tomis.

Part — 111 PLANNING
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LNIT-1 GENERAL AWARENESS

Creneral knowledge guestions and knowledge about prominent cities, development issucs,
government programs, ehe.

UNIT-2 SOCIAL SCIENCES

The idea of nationalism, nationalism in India, pre-modem world, 19"%-century global economy,
colomalism, and colonial cities, mdustnabization, resources, and development, tvpes of

daadddddadiddaaddddsdaadaddddiadsgadddaagddddddddadddadgddiddddiddgdagaddadadiadiagadgadddidgddidddddasbadpdaddidgagddaasdadddadsdddadddddad
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resaurees,  dgriculiune, water, mineral resourees, indusiries, national economy; Human
Settlements

Power-shanng, federalism, political parties, democescy, the constitation of India

Economic development- soonomie sectors, globalzation, the concept of development, poverty:
Papulation strecture, socal exclusion, ind mequality, urbanization, rueal deve lopment, colonisl
Citigs,

LNIT-3 THINKING SKILLS

Comprehension (unseen passuge); mup reading skills, scale, distance, direchion, wrea, cto;
eribeal réasomng;, understanding of charts, graphs, and (obles: basic concepts of statstics and
guanfifative reasoning

i
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