Syllabus for TG EAPCET 2025-E Stream (Engineering Stream)

CHEMISTRY
1) ATOMIC STRUCTURE:
Introduction; Sub- atomic partcles; Atomic models — Thomson's Model; Rutherford's
Nuclear model ofstom, Drawbacks; Developments 1o the Bohr’s mode of atom; Nature

et thor: Bl's mode o oo stom: Explation of ine s of

rogen Limton f Bahrs ol Quintum mechanial comideraton o sub
atomie parieles; Dualbehaviour of mater; eisenbere’s uncertainty v Quatun
of atom;
prbon mnmg of
orbitals in atoms. Aufbau Principle, Paul’s exclusion Principle and Hund's rule
i mlipicty: Electone sofguatons of toms, Sably of half fled and
completely filled orbitals.

2) CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES:
Ned to clasify elements; Genesis of periodic classfication; Modern periodic law and
present form of
tran 10, Electronic confguration o lemerts and the poraic bl Eeconic

pdand fblocks;

divs, 5)

Periodic trends in chemicl propertes: (2) Valence or Oxidation sttes, (b) Anomalous

reactiviy.

9 CHEMICAL BONDING AND MOLECULAR STRUCTURE:
roach to chemical bonding, Octet rule, Representation of simple

e, omat charges,limitation of octet rue; lonic or electrovalent bond - Factors
favourable for the formation of ionic compounds-Crysta structure of sodium chloride,

L 3
bond angle, and bond enthalpy, bond order,resonance-Palarity of bonds dipole moment;
Valence Shell Electron Pair Replsion (VSEPR) theories; Predicting the geometry of
simple molecules; Valence bond theory-Orbial overlap concept-Directional properies of
bonds-overlapping of atomic orbitals strength of sigma and pi bonds-Factors favouring
the formation of

examples; ormation of
of atomic orbials Leroy: oo o ot of i - Energy level
diagrams homo nuclear

Hor L 61, Co e 0z Hydogen bonding-causs of formation of hydagen bond -
Typesof

4) STATES OF MATTER: GASES AND LIQUIDS:
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Addition of Hydrogen, halogen, water, sulphuric acid, Hydrogen halides (Mechanism-
ionic and peroxide effect, Markovnikov’s, anti Markovnikov’s or Kharasch effect).
Oxidation, Ozonolysis and Polymerization; Alkynes - Nomenclature and isomerism,

3 Chemical
reactions- acidic character of acetylene, addition reactions- of Hydrogen, Halogen,
Hydrogen halides and Water. Polymerizatin.

tncture of benzene,
Resorance nd sttty Preoammn of benzene. Physical propertes. Chemical
properies: Mech ic substtuion. Electrophilic substitution reactions-
Nitation, Stﬂphﬂnanum nalumaum Friedel-Craits alkylation and acylation; Directive:
influence

14)SOLID STATE

solids);, Probing the structure of solids: X-ray crysallography; Crystal latices and unit

ceus Brais ticespimilve nd e uri call Nimber of atoms i i el
e, boc

acking hane dimercion in o Gmensians and i e imensions. (aheal nd

o ocaheral void: Pocking effcency n simpe cubke, bex.an In hep, co ltcs
Calculations involving unit cell dimensions-density of the unit cell, Imperfections in
solidstypes of point defects stoichiomelric and non-stoichiometric defects; Electical

of metals; Magnetic propertes.

15)SOLUTIONS:
“Types of solutions; Expressing concentration of solutions - mass percentage, volume.
percentage, mass by volume percentage, parts per million, mole fraction, molarty and

H

law; Vapour pi i pour pressure of
Raoule's law as a special case of Henry's law -vapour pressure of olutions of solids in
Tiquids; deal and non-ideal slutions.

COLLIGATIVE PROPERTIES: Coligative properties and determination of molar
freezing
point - osmosis and osmotic pressure-reverse osmosis and water purification; Abnormal
molar masses -van't Hof facor.

16) ELECTROCHEMISTRY AND CHEMICAL KINETICS:
ELECTROCHEMISTRY: Electrochemical cells; Galvanic. cells: measurement of
electrode. potentals; Nemst equation-equilibrium constant from Nerst equation-
electrochemical cel and Gibbs energy of the cell reaction; Conductance of electrolytic
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26) HALOALKANES AND HALOARENES
Classificaion and nomenclature; Nature of C-X bond; Methods of preparation: Alkyl

(6) by electrophilic substitution (c) by replacement of diazonium group (Sandmeyer

ity
and solubility, Chemical reactions: Reactions of haloalkanes (7) Nucleophilic substitution
reactions () SN2 mechanism (6) SN1 mechanism (c) stereochemical aspects of

with metals-Reactions of haloarenes; (i) Nucleophilc substitution (i) Electrophilic
substituion and (i) Reaction with meals; Polyhalogen compounds: Uses and
' triiodomethane,terachioro

methane, freons and DDT.

. Phenols, Ethers,
Aldehydes, Ketones and Carboxylic acids):

ALCOHOLS, PHENOLS AND ETHERS: Alcohols, phenols and ethers ~lassification;
Nomenclature: (a)Alcohols, (b)phenols and (c) ethers; Structures of hydroxy and ether

fuctonal oroups. Methods of prepaion: Aol rom aleres and carbony
compauns s sl i i g Pl o s,
enten sl s, dssolum s, suene; Py e of sl nd

ol Chenital fsctions o lconals nd phenls () Reactons g e of

of €:0 b cons with X, PX. ceyokuion s oxideion i) Restos of
e's reacton, Reime

ETHERS:Methods of preparation: By dehydration of alcohals, Williamson syt
Physical properties-Chemical reactions: Cleavage of C-O bond and electrophilic
substitution of aromatic ethers.

ALDEHYDES AND KETONES: Nomenclature and siructure of carbony roup:

of alohals (1) from acyl chlor
from itrles and esers (3) from hyrocarbons-Preparation of ketones: (1) from acyl
chlorides

(2 rom s 9 fom berene o stivted b Pl properis of
aldehyees and ketones; Chemicl reactions of aldehydes and. ketones-nucleophilic
aon Tedcton,axdsio, esons d 10 lpha o (0t coneaion and
s (Chnizy etion, Skl suton o Uss of
Ahyi nd e
CARBOXYLIC ACIDS: Nomenclature and structure of carboxyl group; Methads of
preparation of carboxylic acids (1) from primary alcohols and aldehydes (2) from
alkylbenzenss (3) from nitriles and amides (4) from Grignard reagents (5 from acyl

1
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Intermolecular forces; Thermal Energy; Intermolecular forces vs Thermal interactins;
G S he G Laws, s s stons Gran's b of dilsion -
Dalton’s Law ofpa
of n i 96 00 uumuum deduction of gas laws from Kinetic gas equation;
Diiulonof ol spescs. s v nd most e pec- i ey
of gas molecules; Behaviour of real gases - Deviation from Ideal gas behaviour -
‘Compressibily factor s Pressure diagrams of eal gase; Liquefactio of qases: Liguid
State - Properties of Liquids in terms of Inter molecular interactions - Vapour pressure

5) STOICHIOMETRY:
Some b concpt - Fcperies of matter - ety in messrent St
figures,

Mass, Law of Definite Pmmvmuns Lo o Naliple Proprions, Gy Lusac's Lo of
Goneous Vo ‘Atomic Theory, Avogadro’s Law, Atomic and molecular
e molo Concpt and molar mass, Concep of euivalent weght. Percniage
jon of compounds and calculations of empirical and molecular formulae of
Compounds. Suichiomety ard sichometic s : Metods of oxressing

edox reacions,
reactions in terms of electron transfer; Oxidation number concept; Types of Redox
o

Balancing of redox reactions - oxidation number method, Half reaction (ion-electron)
method; Redox reactions in Titrimetry.

6 THERMODYNAMICS:
Thermodynamic Terms; The system and the suroundings; Types of systems and
surtoundings: The tate ofth system; Tne Internal Energy as  Sate Funciion. 2) Work
() Heat (0) The general case, the fist law of Thermodynamics; Applications; Work;
Enthalpy. H- a useful new state function; Extensive and intensive propertie;, Hea
capaciy; pand Cu. Calorimety
Enthalpy change, AH of eactons  eacton Enthalpy (s Stancard enthalpy o reactions,
(0) Enthalpy changes during ensformations, (c) Standard entelpy of formlion, (¢)
Thermo chemical equations (e) Hesss aw of consant hat summation: Enthalpcs for
it e of mcion. () S ntlpy f cnstion (9. 6)Enlycf
atomizaton (AH), phase wansiton, sublimlion and fonization, (c) Bond Enthalpy
o, Bty o s (o) o e pommeity () 1 dee
ntly o sarl? (5 Enopy ad ntarety, e sond i of

ihermocynamics, () Gibbs Energy and spontaneity, Gibbs Energy change and
o, Aol e 1 o o e AS
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molar conductivity with concentration-strong electrolytes and weak-electrlytes-
spplcatonsof Kol o, ety <ol nd s Far's o of

trolysis; Batteies: pr 3
ot onrs comoston of v Hydrogen economy.

CHEMICAL KINETICS: Rate of a chemical reaction; Factors influencing rate of a
reaction: dependence of rate on concentration- rate expression and rate constant- orcer of
& reaction, molecularty of a reaction; Integrated rate equations-zero order reactions-first
order reactions- halfife of a reaction; Pseudo first order reaction; Temperature
dependence of the rate of a reaction -effect of catalyst; Collision theory of chemical
reaction rates.

11SURFACE CHEMISTRY:

adsorption- ssorpton st of pysorpion. chstrscs of
cmm.sumuunmsnvmmn isotherms-adsorption from solution phase - application

s theor important features
of i atalyss: (ot Elecivy hape.sulcie casiys by seioserzyme
in industry; Colloids:

classfication based on nature of interaction between dispersed phase and dispersion
icles of

purification o colloidalsolutions- properies of collocal solutions: Tynda effec, colour,
Brownian movement-charge on colloidal prtiles, electrophoresis; Emulsions; Colloids
around us- application of collids.

18) GENERAL PRINCIPLES OF METALLURGY
Occurrence of metals; Concentration of ores-levigation, magnetic. separation, froth
floataton,

reduction of oxide o the metal; Thermadynamic nlmmmesmmml\umy Ellngham

xides Elcroshenica pricipes of el Oidaton snd  reducton; Refiing of
crude metaldistilation, liquation poling, lectrolysis, zone refining and vapour phase
Tefining.Use of i, copprzine an on

19pBLOCK ELEMENTS
ROUP-15 ELEMENTS: Occurrence- electronic configuration, atomic and ionic rad
P enthalpy, electionegativiy, physical and chemical propertes; Dinitrogen
preparation, properties and uses; Compounds of nitrogen-preparation and properies of
ammonia; Oxides of nitrogen; Preparation and properties of nitric acid; Phosphorous-

phosphoraus
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halides and anhydrides (6) from esters; Physical properties; Chemical reactions: (i)
veactions with metals and alli

PCHs, SOCH, esterifcation and reaction with ammonia (i) Reactions involving-COOH
roup-raction,decaonyaion () Sttt rscons i te ysrocatn par -
halogenation and ring substitution; Uses of carboxylic

26) ORGANIC COMPOUNDS CONTAINING NITROGEN:

AMINES: Structure of amines; Classifcation; Nomenclature; Preparation of amines:
reduction of nitro compounds, ammonolysis of alkyl halides, reduction of nitrles

reacion; Physical properties; Chemical reactions: basic character of amines, alkylation,
acylation, carbyl amine reaction, reaction with itrous acid,reaction with ary sulphonyl
chloride, electrophilic. substiution of aromtic.amines-bromination, niration and
sulphonation

DIAZONIUM SALTS: Mahas o prpaaon of dizonim s 0y otz
Physical properties; Chemical reactions: Reactions involving displacement of Nitrogen:
Sandmeyer reaction, Gatterman eccion, replacement by i) iodiode and fluorde ions if)
hycrogen, hycroxyl and Nitro groups; reactions involving retention of diazo group;

CYANIDES AND ISOCYANIDES: Structure and nomenclature of cyanides and
isocyanides; Preparation, physical propertes and chemical reactions of cyanides and

isocyanides.
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7) CHEMICAL EQUILIBRIUM AND ACIDS-BASES:
CHEMICAL EQUILIBRIUM: Eauliviam in Phyil proces: Equlivin n
chemical process - Dynamic Equilibrium; Law of chemical Eqt Law of
con and Equbrm consan: Homogencons Eﬂmlnhna Eaivion coent

seos sy, Relalorsip beveen K5 ard K Hetrogenenss Eqilbris
Sootcatons o Eauliom contant. Relirship betueen Equiimim orsant
2 e-chatler princil

solutions

ACIDSBASES AND SALTS:Acids, bases and sals- Arrhenius, Bronstec-Lowry and
Lewis concepts of acids and bases; lonisation of Acids and Bases -lonisation constant of

bases-relation b0
Factors affecting acid qwmcmmn fon effect in the ionization of acids and bases-
Solution-
Preparation of Acidic bufer: Solubilty Equilibria of sparingly soluble salts. Solubility
product, Common fon effect on solubility of sals

) HYDROGEN AND ITS COMPOUNDS:

Positon of hydrog peiadic ks Dilydoges O e ke
Preparation and nmp:ll\es ol Din rdes: lonic, covalent and non-
stochiometric hydrides: s Dmneme& structure of water, ice. Chemical

properties of water; hart st et ‘Temporary and permanent hardness of water
irogen peroid. Prepration, Pyl prapeies: stucute andchemica proertics
storage and uses; Heavy Water; Hydrogen as a fuel.

9) 5-BLOCK ELEMENTS (ALKALI AND ALKALINE EARTH METALS)
Group 1 Elements : Alkeli metas; Electronic configurations; Atomic and lonic radi

Uses;
General hrsctristics o he compoinds of the lall et Oices; e Sls o

metals, Dlaaﬂnal relationship; i b ey Magnesium;
importantcompounds of Sodium: Sodium Carborate; Sodium  Chloride; oo

Group 2 Elments: Akaine eath clenens, Elecronc eonfigualon: onizaion
enthalpy; Hyration enthalpy; Physical propertes, Chemical properties;
haracoisisof compounds of e Alin EatsMetals: o, hyorosdes, na\ldes‘

its diagonal relationship with Aluminium; Some important. compounds of calciun
P Plaster

of Pari; Cement; Biological importance of Calcium and Magnesium.
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‘GROUP-16 ELEMENTS: Occurrence- electronic configuration, atomic and ionic ra
onisation enthalpy, electron gain enthalpy, electronegaivity physical and chemical

roertes, s i s, Supur-alaopc foms: Supr v preparaion,
propertes and sulphur; Sulphuric acid-industrial process of
andtaccs,prooris an s

‘GROUP-17 ELEMENTS: Occurrence, electronic confiuration, alomic and ionic raii,

onisation enthalpy, electron gain enthalpy, electronegivity. physical and chemical

properties; Chiorine- preparation, properties and uses; Hydrogen chloride- preparation,
gers;

GROUP-18 ELEMENTS: Occurrence, electonic configuration, ionzation enthalpy,

ecton gain ethalpy, physical and chemical propertes() Xenon-fluorine
compounds- XeFs, XeF.+ and XeFs-preparation,hydrolysisan formationoffluor anors
structures of XeFs, XeF« and XeF (5) Xenon-oxygen compounds: XeOy and XeOF —
their formation and structues.

2)4AND (BLOCK ELEMENTS & COORDINATION COMFOLNDS:

IND f BLOCK ELEMENTS: Position i the periodic table; Electronic configuration
s roperties

raperte. vraon i o nd o v of tantion s onsation e

oxidation stats, trends in the ME+/M and MF+/M? standard electrode potentials, rends

in stability of higher oxidation states, chemical reactivity and E' vlues, magnetic

nate angar
lanbanoid. clcionc mnllguralmn o fonc iz oxigaon st gl

el et and onparienwih lbances; Some anpncaums ot i
blockel
COCHDINATION COMPOUNDS: Weres heory of coordination compounds;

coordination,
9 vaecebond ey gt poprieso rdaton compourds iniatiors of
valence bond theory (b) Crystal feld theory (i) Crystal fild spliting in octahedral

ettt covaiaion oo (1) Golour i semdinaton compoonds o M
crystl feld theory; Bonding in metal carbonyls; Stabiliy of coordination compounds;
Importance and applications of coordination compounds
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10)p- BLOCK ELEMENTS - GROUP 13 (BORON FAMILY)
General A

Elect
negativity P
boron - Borax,
boron, aluminium and thir compounds.
1P LOCK ELEMENTS - GROUP 14 (CARBON FAMILY)
Etect
nen importan
Caent A\Immp!sm:xmnn Ussof ;S Inporant cuounds o carbon nd
silicon carbon dioxide,
12) ENVIRONMENTAL CHEMISTRY:

polluton; Tropospheric.
Niroger yrocarions Oids of Carbon (co 0. Global warming and Greenouse

Pollution: Pesticides, Industrial Wastes; Strategies 1o control environmental pollution-

daylfe; Dry cleaning o clothes; Bleaching of paper; Synthesis of chemicals

BIORGANIC CHEMISTRY-SOME BASIS PRINCIPLES, TECHNIQUES ARD
HYDROCAREO
SDMEEASICPRINCIPLESANDTECHNIQUES

‘General introduction; Tetravalency of Carbon: shapes of organic compounds; Structural
reenions of ogaic conpons; Clasifiaion of o componds

Nomenclature of organic_ compounds; Isomerism; Fundamental concepts in organic
et meenntams:Fision of coveent b Nulop s an e, eaon
o in o wtons; Ehcin dighcaTae e in comen b
Inductive effe Types
of Organic et Vit o purification of organic. compounds; Qualitative
elemental analyss of organic compounds; Quantitative elemental analysis of organic
‘compounds

HYDROCARBONS:
Classfication of Hydrocarbons; Alkanes - Nomenclature, isomerism (structual and

chamial Restiy, Sustulon ecios - Haloenaln (e ol mechre).
Combusti

Pyrolysis; Alkenes- Nomenclatur o apere. Fomenn (ol and
gmeumn et of propuaion, Properes Physical and chemical reaction

1
Syllabus for TG EAPCET 2025-E Stream (Engineering Stream)
21) POLYMERS:
Introduction; P ructure, mode

polymerization; Typs

poymerizaion
e Tl mechanim preprion " iion polymers-golythen, Teflon and

preparstion of  Nylon 65 and Nylon 6 -poly estersiterylens, _bakelite,

of rubber-Synthetic rubbers-preparation of neoprene and buna-N; Molecular mass of

polymers-number average and welght average moleculer masses- poly dispersity index
(PDY; Blodkrae pobmersPHBY, Nyon 2 Myon 5 Folymers f conmarcl
importance - polypropens, polystyrene, polyvinylchioride (PVC), urea-formaldehyde
e Gyl Bkt - el monoor A nd s

22)BIOMOLECULES:

Carbohydrates
Classficaton of carbohycrates- Monosaceharides: preparation of glucose from sucrase

Structure of fructose; Disaccharides: Sucrose- preparation, structure; Invert sugar-
St of naess and s PolycTteS. St of fach, colllos
glycogen- Importance of carbohydrates; Aminoacids: Natural amingacids-classification
of aminoacids - structures and D and L forms-Zwitter ions; Proteins: Structures,
Jassii da

proteins; Enzymes: Er echanism of enzyme acton;

Vitamins: Explanati
diseases of different types of vitamins; Nucleic acids: chemical composition of nucleic
acids, structures of nucleic acids, DNA finger printng, biological functions of nucleic
acids; Hormanes: Definition, different types of hormones, their production, biological
activity, dissases due 1o their abrorme actvites

23)CHEMISTRY IN EVERYDAY LIFE:
Drugs and their

the basis of P

enzyme interaction receptors as drug targets; Therapeutic action of different classes of
drugs: antacics, antiist Igesics-non-

fetility drugs; Chemicals in food-arifcial sweetening agents, food. preservatives,
antioxidants in food; Cleansing agents-soaps and synthetic detergents — types and
examples



