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)/ icn

The right candidates joining best instituttons will give India her demographic
dividend.

To improve equity and gquality in education by administering research based valid,
reliable, efficient, transparent, fair and international level assessments. The best
subject matter experts, psychometricians and IT delivery and security professionals
will ensure that the current gaps in existing assessment systems are properly
identified and bridged.

(ere C) ‘alues

MNTA will create a systern which will promate teaching (by teachers), learning (by
students] and assessment [by parents and institutions). NTA stronghy believes in
quality, efficlency, effectiveness, equity and security of assessments. To practice
these values, NTA will constantly engage with its stakeholders, viz, students,
parents, teachers, exparts and partner institutions.
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Please follow the following Instructions carefully before filling the Online Application
Form:

1. Noeorrection facility will be givem at any stage after the Registration.

1. Be extremely careful in filling in the Application Form. Yoo can edit/modify
any information before submitting each Section. Check again before pressing
the *SUBMIT" button.

3. Read instructions carefully about photographs, signature, Left and Right
hands Fingers and Thumb impressions, and all certificates before uploading.

4. Mohile Mumber and ‘Email 1D need to be verified through OTP. Please
understand that this is a very important step.

Choose Question Paper *Mednsmm”® carefully as it canmot be changed st & later snge.
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IMPORTANT INFORMATION AND DATES AT A GLANCE
{Please refer to Information Bulletin for details)

Imiportant Dates and Fee Detail:

(nfine Suhmission of Applcaticn Ferm 1% Febvrmary 2024 to 09 March 2024
{up i (5060 P
Last date of ssocesaful transaction of fee threugh QUG FTES Brailn 2T T2 g g TR T T g R e T o

C redit’ Dehit O ard ™o -Bamking/UT later)
{up io | 1:30 PM)
Correction in Partsculsrs T be intimaied kater an the websiie
Fee Fayvahle by Candidate Category of Candidate In Indis (uizide
(FeeimT) I el i
(Fee im T

Cienernl T 1Tk T D5
Geemernl-EWS (N1 T Lblik'-
SCSTFwBD Third Gender T D=

Mote: Processing charges & Cinods mnad Services Tax
{(GST) mre to be paid by the candidate, ns applicable
Annmne ement of the Oty of Examination To bee intimated leter an the website

Downbonding of Admit Cards from the MNTA RECESI TGP REET 8 T ERNT U]

wichaite

[nte ol Examination 05 Moy 2024 {Sonday)

Durstien of Exsmination 20 minmics (03 hoors 20 Minuies)

Timing of Exnminsrisn 02060 PR e D520 PV {Indinn Standard Time)

Cendre of SEET (UG} = X024 Examination As midscated on Admit Card

Display of Recorded Respanses and Amswer T be annownced later on the websiie

Kevs
Wehsiteis) htips: exams mia.acinMEET
Declarstsonm of Result om NTA website 14 Jume 2024

SORCNCL (Oker Beckeand Classes o NOL (WamaCreamy Layer) ax per e Cemirad Lisr af Over Secleard
Clessey aveidzhie or the Notoan! Commicnon for Backhward Clesses. The candidetes felling o ois e
fovadiehle om hrgpsAeww nobe. mic imd) may meanan QRC-NCL dn the Cotegory Codume

Kimtesfizted OBC-NCL Camdivlates whe ere NOT in @FCNCL §(Cemirad Livth mwst choase Generml

I.  Candidates can apply for NEET (U'G) - 2024 throagh ihe “Online™ mode oaly on the
wichaite hitpasexams nia acan™EET.

1. Submisswn of the Online Application Form may be done by scesssing the NTA websige
hitpecenamsnta ac an™NEET. The Application Form in any other mode will not be
acceped.

J.  Ounly one application is to be submitied by a candidage.

4. Candidates must rctly follow the insruetions given inthe Informabon Bulletn and on the
NTA website. Candidates not complymeg with the instructions shall be summanly
dhisgualified.

5. Candidates muost ensure that the e-mail address and Mobile Member provided in the Online
Application Form are their own and/or Parents/Guardians anly as all miormaton
communpcation will be st by NTA through e-mail on the registered e-mail address or
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SMS aa the vegistensd NMobile Namber only, NTA sall NOT be responsble for any
imcorrect credentials,
.  Instructions for filling Online Appliceiven Form:

& Dwwnload Information Bulletin and Replica of Application Form. Read these carefidly

bir senesiire your eligibilaty.

Follow ihe steps given below bo Apply Online:
Step 1: Registration Form:

Siep 2:

Register for the Online Applicanon Formamd note down the sysiem- generatied
Applicatton Mumber. The candidate should provade the reguirad details while filling the
Unline Application Form. The candidate must also creaie a PASSWORD and choose
Secunty Quesion and enter an Answer. After suocessful submissaon of the personal
detaals, an Application oumber will be generated and it wall be med o campleteibe
remaining Steps of the Applicaiion Form and wiall alse be requoired for all fotune
reference/comespandence. For subsequent loging, the candidate will be able 1w login
dareetly with the system-generated Application Number and Password created.

Application Form:

The Candhdates can log in with the system-generated Applicaion Number and pre-created
Password for completing the Apphcanon Form mclsding Glling up persomal detals,
choosing the Cueston Paper mediimn and Examimation Cities, providing the detadils of
Educational Qusalifications, and uploadang the mages and documents (1 any ).

Upload Scanned Images of Candidate’s recent Passport size Photograph, Posteard size
Photegraph, Signatire. Lefl and Righthand Fingers and Thumb mpression, Citzenship
Certificate (if applicable) and PwBD Certificate | wherever applicable:

ik

1.

B
.

YiIL

The receni photograph should be cither in colour or black and white with 80% fwce
{without mask) visible including ears against a white backgronnid

Leanmid plhotograph, senature, awd Left and Right hand Frngers and Thumb inspresaaon
should be i JPG format {clearly legible).

The saze of the scanned passport photograph should be berween 10 kb 1o 200 ki (clearly
legiblie )

The saze of the scammed Postcard photograph (47 206) should be berween 10 ki - 200 kib
{chearly legable).

The saze of the scanned signaiere shoald be betwemn 4 kb bo 30 kb {cleady legabley

The sime of scanned and Left and Raght hand Fingers and Thumb imprsssions as per the
Femplate provided {Appendiz-XYTI1) should be berween 10 ki to 2 kb.

The size of the scanned copy of the MFwBD certificate UTHD | Swaviamban| card should
be between S0 kb to 300 ki (clearly legable)

Plewse check yonr pheiograph amd sigpmiure before submiodor of e dpplicatior Farm. I'n cave he
photograph or sigrature iv Surven or ool wisibde fe idenrfy oee idemiify of the condidmse chen, the mpplicenion
will b rejected amd nw optien for correction or revision will be permitted,

[Moie: The Candudate has 1o upload only histher own phitograph, signature, Lefi aml Right hand
Fropers and Thumb impression, and ceificais{s) as mentioned abave (amd mot of anybody else) in a
cormecl proper manner, as the facility for correction will not be given in faiure. In case, it is found
af amy tone i the funre that the Candidate bas useduplosdied the photograph, Lefi amd Right hand

Frngers and Thumb impression, signature, and cemificriels) of someone else in hisher Application

B
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Farmd/ admit Cand, or ke'she ey tempered hivher Adon Card/ResuleScorecard, these acis of the
carudidate shall be treated wnder Unfair Means (0FM) Practices and acttonfs) will be token as
detailed wnder the provistons of the Informanion Belletin refoting fo afulr Means Practices

Siep 3: Fee Payment:

Adler completing Siep 1 and Siep 2, the candadates have 1o pay the nequisite
exammation (e, The fee cin be submitted saline only through Met Banking, Coedat
Card, Diebit Card, UPL Processing charges and GST as applicable are chargpeable o
the candadate {imn additsion 1o the examimabon fee) by the concerned Bank Payment
Ciatisway Inlisgrator,

The Confirmation Page of the online Application Form wall be genermated only afier
sucosasfil payment by the Candsdate. In case the Confirmation Page 5 nol generated
after paymmenl of foe, then the candidate may have 10 approach the concerned
Bk Payrment Gateway (i the helphine mismber and e-mal given in the Information
Bulleting for ensinng the successfil payosent of for oblamng the refund of
ilLIpI:IL'i.IIL‘-'mUI.'l!pI-.‘ pa_'.-mu.'nu].

% Download, save and print a copy of the Confumanion Page of the Application
Farm {which would be downloadable only after successfiol remnttance of fee)

for futwre reflerence.

o

All 3 Sieps can be done together or an separate tmings. The swbnuission of the
Applcation of a candidabe could be considered specessful and lsther
candudansre would be conflimmed cnly on the seccessfid ranssction/receipt of
the presenbed application fee from him'her.

|

Candwdates shall ensure that the mfomtion entered by them m ther online Application
Form 15 cormect.

& Al comelidates must emsare shat they have provided the correct e-mall adalress ond mobile
number. When Cordideres regisier, they have o emter the OFP received on their
registered Mobife Number, and before submitting fhe fees, they have o ender the OTF
received an teeir registered e-mall address.

W A copy of the Confirmotion Page. Scammed OWR, and Score Card aof NEET (1) — 2024
willl e semd fo fhe registered e-oadl address of the Candidates.

1. Informaton provaded by the candidates in ther respecove online Applicanon Forms, Lke,
as the name of the candidate, contact details, sdidness details, category, PwBID stais,
educational gqualification detals, date of birth, choice of exam cimes, de. will be treated =
final. Asiy reguest for change in sach particiulars will aot be considered by NTA wader
anmy clrcumsiances.

M. NTA does pat ediv’modifivaller any information exlered by the condideies after completion
o the application process amder any clrcumsiences. Any regaeest for charge fn information
phereaffer will mor be emleriained. Thersfore, candideles are advised fo exercite ubmeost
cansion before filling up the correct detaily in the Applicaion Form.

12, NTA dizclnims any Gability tha? mray arize o g condidate) due fo incorrect informaelion
provided by himideer in histher online Applicanion Form

13. Candidates mimst ensire Uil their enmil addiess and imobile aumber to be registersd
in their online Application Form are their own, s relevanibimportant information/

7
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14.

communicalion will be sent by NTA through e-mail on the regitered mail address
andior through SM5 on the registered mobile nomber only. NTA shall not be
responsible for any non-communicalion miscommunicaion with a candidate m the emasl
address or mobile munsher gven by hmther other than histher own. Condidates are
advised to visit the NTA Wehsite and check their e-mails regularly for the latest
updares.

Candadstes shall appear at their own cost at the Examimation Centre on the date and time
msdicated on their Adoit Cards 1ssued by the NTA in dse course through s Website.

Muwte:
i The finel submicnior of the Online Applicaton Form will remain incompdere i Step 3 15

i complerte. Such fora will stand revected ood mo correspoadence oa iy accanms will
B eniteriatad.

if. The entire applicanen process for NEET (L) « 2024 is owlive, incleding wpieadiag af”
scaracd megesidocument, poeear of feen, and prmiteg of the Conffrmotioe Page,
Adwrir Card, sic. Therefore, candidvies are aod required fo seodSubwei any docwmenis)
imclading Con firmation Pege o NTA through Post” Foo W e AppEmeil by Hawd.

. NTA i faciiitenngy of oendidetes with an addivoral plegorw s DMWANG  ond
Digil ecker fe dowmload dveir decumenty ke Confirmmtion Page, Admis Card, Scove
Cards, efc. fnsractiar will be prenided in subsegrend plrses. Candidarnes ore aifvised fe
viwir thie AT A Website and check teeir e-mwils reguiarty for the fareat mpdmie

. Usege of Dewr and fofarmmion: ST rovermeny of oy oz wee the deto pronided’ by
e End Ulsers (text taker iw this cose ) for teferao purposeds) faclivding rraimng, reseanch
ard developmerl, caalysis, cad edier permisible purposes (). Aowever, thiv information
i a for ure by amy dhind party or private agency far gay atfer use.

v Cardidetey are qdvived o G amly one Application Form end e toke ot care sirile
Jillimy owf thetr particwlors ke dheir mobile number and eomall address. Candldwies are
s advised b0 ase e mobile mraber and el sddress fhet are accessible e dhean
suach av iheir parentgurridian.

Any reguest o change the Question Paper Medium, Examination Centre, Date, and
Time provided on the Admit Card shall not be considered under any circamsia nees,

Candidates are advised 1o lake 6-8 Passport saze and 4-6 Post Card saze (47 X6 colowred
photographs with white background. The phstographs are w0 be wmed for uploading on
Omnlie Application Form, for examinstion, and alse for Counselling/Admscion. This is o
enciire Lhst the same plaotograph 5 osed for all documents amd all purposes related 1o NEET
(ILFGH) - 2024,

All Candidates appearing i NEET (UG - X224 must  regulardy  check updates
{1 thi wiehsile of MTA {hitpssfexnams nta s in/NEET)K MMoH& FW
(hpsfarws mohfo.gov i), AYUSH Mlinistry(www ayash gov.in); DGHE
hetps: dgks. goy. micomtent’ ] 3144 | MedicalEducationaspx ), Medical Counselling Commabie:
(hitpsfmcc e anUGComselling | (Admisaon Central Counselling Committee  of
Ministry of AYUSH) hitps-/ascoe gov in‘sacecughomehomepage and other conoemed
Apithorites of participating Siates Universities/ Tnstiutions, ull the conclusaon of the final
rotmd of Counsellimg

The information aboul the State of the respective candidate = only for the purpose of
mformatmon and it does mol mean that the cendidate belongs o the dormicale of that pariscular
State as 1t needs 10 be reaffirmed from the DME of the respective States.
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19, Candidwtes are advised o Gl only one Application Form and to take wimost care while
filling oui ithe mobile number and e-mail address. Candidates are also advised o use
the molkile aumilber and email address that are aecesgible to theam. Oaly one mabile
mumber and email address should be used for one Application Form.

20, L is mandatery i provide ihe Mobile Sumber and e-mail of ihe Pareai or Guardian
during the sabmision of the online Application Form of NEET (UG} — 2024 as a copy
ol the Confirmation Page, Final Score Card will also be seni 1o ihem,

Chrice off exoum eitfes divpleved 1o the candidores will be baeed o the permenent and preseat
aifdresses filled during Onlime Application Form of NEET (UG) - 2024,

L. All Candidates shall ensure that the information (like hisher mame, mother’s name, |
father's name, gender, date of bath, category, PwBD status, mobile number, e-mail |
aldress, photographs, Lefi and Raght hand Fangers and Thismb mmpression, and signatiane, I
chiee of cifies for exam Centre, eic.) provided by them in their online Application Form
14 correct and their own Candidates are advised to exercise the wlmost care in flling
up correct details in the Ouoline Application Form. Any request for change in the |
particuders and uploaded seanmed images at oy stage will nat be considered by NTA |
amder oy circumsfances. NTA will nod enieriain ihe correciions seai by the |
watlidate throwgh PostFax WhatsAppE-omil by Hand. |

2 In case i 15 found al any time n the fisture that the Candidaie has wsedfuploaded the |
pholograph, sigmitire. and cemificatefs) of someone clse in lue' her Applicston |
Form/ Admat Card or heshe has tmempered hivher Admit Card/ResnltScorecard, these
acts of the condidate shall be ireated pnder Unfiole Means {UFM) Preciices and acifons
faken as deteiled uader the provisions of the Information Bulletin refating to Unfiefe |

3. Candidates are NOT allowed to carry Insiruments, Geomeiry or Pencil box, |
Handbag, Purse, any kind of Paper! Stationery) Texioal material {printed or wrillen
materialj, Eatables and Water (loose or packed), Mobile Phone' Earplome’ |
Microphone' Fager. Caleulator, DocuPen, Slide Rulbes, Log Tables, Camera, Tape |
Hecorder, Elecironic Waitches with facilities of calculator, any metallic ilem or i
clectranie gadgets’ devices in the Examination HallBoom. 3

i Candidates are requested o relain & copy of the Confirmation Page, Admit Card, and |
Seore Card af the NEET (LG — 2024 ax the e will wot be oveileble after 31 (efober I
2024, :
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SYLLABUS FOR NEET (UG) - 2024

PHYSICS APPENDIX-ITT
LNIT 1z FHYSICS AND MEASUREMENT
Linits of measurements. System of Units, . 8 1 Units, fundamental and derived uniis, least count.

significant figures, Errors in measurements ., Dimensions of Physics quantities, dimensional
analysis, and its applications
UNIT 2: KINEMATICS

I'he frame of reference, motion in a straight line, Position- time graph, speed and velociny
Uniform and non-uniform motion, average speed and instantaneous velocity,  uniformls
accelerated motion, velocity-time, position-time graph, relations for uniiformly accehersied
maotion, Scalars and Vectors, Yector. Addition and subtraction, . scalar and vector products, Lni
Vector, Resolution of'a Vector, Relative Velocits, Motion in a plane, Projectile Motion, Uniform
Urreular Motion

UNIT 3: LAWS OF MOTION

Force and inertin, Newton's First law of motion: Momentum, Newton's Second Law of motion.
Impulses; Newton's Third Law of motion. Law of conservation of linear momentum and its
applications. Equilibrium of concurrent forces.

Static and Kinetic friction, lnws of friction, rolling friction,

Dynamics of uniform eircular motion: centripetal force and its applicntions: vehicle on a level
circular road, viehicle on a banked road.

UNIT 4: WORK., ENERGY, AND POWER

Waork done by a constant force and a variable force: kinetic and potential encrgies, work-energy
theorem. power.

The potential energy of spring conservation of mechanical ENeTEY, conservalive and non-
conscrvative forces; motion oo vertical cirele: Elastic and inelastic collisions in ane and two
dimensions,

UNITS: ROTATIONAL MOTION

Centre of the mass of a two-panicle svstem, Centre of the mass of a rigid body; Basic concepts
of rotional motion; moment of a force: torque, angular momentum, conservation of angular
el and its applications;

The moment of inertia, the radius of gyration, valses of moments of inertia forsimple geometncal
objects, parallel and perpendicular axes theorems. and their applications. Equilibrium of rigid
bodies, rigud body rotation and equations of rolational motion , comparison of linear and rotatiornal
madions.
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UNIT 6: GRAVITATION

The universal law of gravitatien, Acceleration due to gravity and 1is varation with altinede and
depth. Kepler's law of planetary maodion. Gravitational potential energy; gravitational pobential
Escape velocily, Motion of a satellite, orbital velocity, time perniod and energy of satefline

LNIT 7: PROPERTIES OF SOLIDS ANIY LIQUIS
Elastic behaviour, Stress-strn relationship, Hooke's Law. Youngs modulus, bulk modules,
modulus of nigihity, Pressure due tw o Muid column; Pascal's law and its applications. Effect of
gravity on fad pressune
Viscosity. Stokes' law. terminal wvelocity, streamline, and turbulent flow.critical velocity .
Bernoulli's principle and its applicaiions
Surface energy and surface tension, angle of contact, excess of pressure across o curved surface,
application of surfisce tension - drops, bubbles, and capillary rise. Hent, tempersture, thermal
expansion; specific heat capacity. calorimetry; change of simte, latent heat. Heat transfer-
conduciion, convection, and radiation.

UNIT 8: THERMODYNAMICS
Thermal equilibrium, zeroth law of thermodynamics, the concept of ternperature. Heal, work, and
intcrnal encrgy. The first law of thermodynamics, isothermal and adiabatic processes.
The second law of thermodynamics: reversibbe and meversible processes.

UNIT 9 KINETIC THEDRY OF GASES
Equation of state of a perfect gas, work done on compressing a gas, Kinetic theory of gases -
nssumptions, the concept of pressure, Kinetic imerpretation of temperature: RMS speed of gas
molecules: Degrees of freedom. Law of equipartition of energy and applications 1o specific heat
capacities of gases: Mean free puth, Avogadro’s number.

UNIT 1 OSCILLATIONS AND WAVES
Oscillations and periodic motion — time period, frequency. displacement as a function of time.
Pericdic functions, Simple harmonde motion (5. H.M. 1 and its equation; phase: oscillations of o
“F‘ri“i_-' -;u:,'m;urim__l force ond force constanl: energy i S HM. - Kinetic and IH-I!'EI-'IIIiH] L"I'I-'-‘ﬂ_li'-"il
Simple pendulum - denvation of expression for its time period:
Wuve mofion. Longitudinal and transverse waves, spoed of trovelling 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.

UNIT 11: ELECTROSTATICS
Flectric charges: Conservation of charge. Coulomb’s law forces between two point charges, torces
between multiple charges: superposition principle and continuous charge distnbution.
Eleciric field: Electric field due to a point charge, Electric field lines. Electric dipole, Electric ficld
due to a dipole. Torque on a dipoke in a uniform electric field,
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Electric flux. Ganss's law and its applications to find Geld due b infimitely long uniformly charped
straight wire, uniformly chasged infinite plane sheet, and uniformiy charged thin spherical shell
Electric potentiad and s calculation for a point charge, clectric dipale and system of charpes:
potential difference, Equipstential surfaces. Flectrical potential energy of a svstem of 1wo poin
charges and of electne dipoke in an electrostatic feld

Conductors and insulators, Dielectries and electric pelarzation, capacitors and capacitances., the
combination of capaciiors in series and parallel, capacitance of a parallel plate capacitor with and
witheut dieleciric medium between the plates. Encrgy stored in a capacitor

UNIT 12: CURRENT ELECTRICITY

Electric cument. Drift velocity, mobility and their relation with eleciric current.. Chm's law
Electrical resistance.. V-1 characteristics of Ohmic ond non-shmic conductors. Elecrical ENErgy
and power. Elecirical resistivity and conductin ity. Series and parallel combinations of resisiors:
Temperature dependence of resistance.

Imernal resistance. potentinl difference and emf of a cell. & combanation of cells in series and
parallel. Kirchhoff's laws and their applications, Wheatsione bridge. Metre Bridge.

UNIT 13: MAGNETIC EFFECTS OF CURRENT AND MAGNETISM

Biot - Savan law and its application 1o current carrying eircular loop. Ampere's law and its
applications to infinitely long current carrying straight wire and solenpid. Force on g mov ing
charge m uniform magnetic and electric fields.

Farce on a carrent-carry g conductor in g unilorm miagnetic field, The Force between two purasiicl
currents carrying conductors-definition of ampere lorque experienced by a current loop in «
uniform magnelic fickd: Moving coil galvanometer. its sensitivity, and conversion 1o ammeler and
voltmeter

Current boop as a magnetic dipoke and its magnetic dipole moment. Bar magnet as an equivaleni
solenoid, magnetic field lines; Mapnetic field due to a magneiic dipole (bar magnet) abong its
nxis sl perpendicular to s axis l'orquie on & meagnetic dipole in o uniform mapnetie field, Para-
. dia- and ferromagnetic substances with examples, effect of temperature on magnetic properies

UNIT 14: ELECTROMAGNETIC INDUCTION AND ALTERN ATING CURRENTS
Electromagnetic mduction: Faraday's law, Induced emf and current: Lenz's Law, Eddy currents.
Self and miual inductance. Altermating carrents, peak and RMS value of alternating current
vallage: resclance and imipedance: LCR series circuil, resonance: power in AC circais, waitless
current. AL penerator and transformer

UNIT 15: ELECTROMAGNETIC WAVES
Displacement cument. Electromognetic waves and their churacieristics. Iransverse mature of
electromagnetic waves, Flectromagnetic spectrum (radio waves, microwaves, infrared, wisible,
ultraviolet. X-rave. Ciamma rays), Applications of e.m. waves,

LUNIT 16: OPTICS
Reflection of light. spherical mirrors, morror formuls. Refrction of light at plane and spherical
surfices. thin lens formula and lens maker formuls. Total internal reflection and its applications



UNIT

UNIT

LUNIT
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Mognification. Power of o Lens. Combination of thin lenses in contacl. Refraction of light
through a prism. Microscope and Astronomical Tebescope (reflecting and refracting ) and their
meagnifying powers

Wave optics: wavelfront and Huygens' principle. Laws of reflection and refraction using Huygens
principle. Interference, Young's double-slit experiment and expression for fringe width. cohenent
sources, and sustained interference of light. Diffrmction due to a single slit, width of central
maximum., Polarization, plane-polarized light: Brewster's law, uses of plane-polarized light and
Paslasoad.

17: DUAL NATURE OF MATTER AND RADLATIIN

[iual nature of medintion, Philoelecine effect. Hemz and Lenands observations: Einstein's
photeclectric equation: particle nature of light. Matier waves-wave mEluns of panicle, de Broglie
redation,

18: ATOMS AND NUCLEI

Alpha-particle scatiering experiment; Rutherford's model of asom; Bohr madel, energy levels,
hydrogen spectrum. Composition and size of nucleus, atomic masses, Mass-energy relation, mass
defict: binding energy per nucleon and its variation with mass mumber, nuclear fission, and fusion

19: ELECTRONIC DEVICES

Semiconduciors; semiconductor diode: 1-¥ characteristics in forward and reverse hias; diode as a
rectifier; 1-V chameteristics of LED, the photodiode, solar cell, and Zener diode; Zener diode as
a voltage regulator.. Logic gates (OR. AND. NOT. NAND and NOR})

20 EXPERIMENTAL SKILLS

Familiarity with the basic approach and observations of the experiments and activities

| Vernier calipers-its use 10 measure the internal and external diameter and depth of a vessel.

1 Serew goupge-its use 1o determine thickness” dinmeter of thin sheetwire

1 Simple Pendulum-dissipation of energy by ploning a graph between ithe square of amplitwle
and time,

& Metre Scale - the mass of a given object by the principle of moments.

1. Young's modulus of elasticity of the material of a metallic wire.

i Surf ace tension of water by capillary rize and effect of detergents,

1. Co-efficient of Viscosity of a given viscous liquid by measuring terminal velocity of a given
spherical bady,

4 Speed of sound in air at room temperature using a resonance tube,

9. Specific heat capacity of a given (i) solid and (ii} iquid by method of misitres,

i The resistivity of the material of a given wire using a metre bridge.

i1, The resistance of n given wine using Ohm's law.

12 Resistance and figure of merit of a galvanometer by half deflection meethod.

13, The focal length oft
i Convex mirmos
(i) Concave mirror, and
i Conves lens. using the parallax method.

14 The phot of the angle of deviation vs angle of incidence fior o tripngular prism.
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15, Refractive index of a glass slab using a travelling microscope.
6. Characteristic curves of a p-n junction diode in forward and reverse hias.
17 Characteristic curves of a Zener diode and flinding reverse break down volt

“t:l.'
8. ldentification of Diode, LED,

Resisior. A capacitor from a mixed colbection of such jtems.
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CHEMISTHY
PFHYSICAL CHEMISTRY
UNIT I: SOME BASIC CONCEPTS IN CHEMISTRY

Maiier and its naiure, Dalion's atomic theory: Concept of stom, molecule, element, and
compound:- Laws of chemical combination; Atomic and molecular masses, mode concepl, mssliar
mass, percentage composition, empirical and mobecular formulpe; Chemical equations and
giachiometry,

UNIT 2: ATOMIC STRUCTURE

Nature of electromagnetic radistion, photoelectric offect; Spectrum of the hydrogen atom. Bohr
model of a hydnogen atom - its postulstes, derivation of the relations for the encrgy of the electron
and radii of the different orbits, limitations of Bohr's model; Dual nature of matter, de Broglic's
relationship. Heisenberg uncertainty principle. Elementary ideas of quantum mechanbes, gueantum
mechanics. the quantum mechanical model of the atom, its important features, Concept of atomic
orbitals as one-ebectron wave functions: Variation of "' and ‘P with r for 15 and Is orhitals:

YHOIOWES

quantum numbers (principal, sngular momentum, and magnetic quantum numbers) and their
significance; shapes of s, p, ond d - orbitals. electron spin and spin guantum namber: Rules for
filling electrons in orbitals — Aufhau principle. Pauli's exclusion principle and Hund's rule.
ehectronic configuration of elements, extra stability of half-filled and complesely filled orbisals,

UNIT 3: CHEMICAL BONDING AND MOLECULAR STRUCTURE
Kossel - Lewis approach 1o chemical bond formation, the concept of ionic amd covabent bonds.

lonie Bonding: Formation of jonic bonds, factors affecting the formation of jonic bonds;
calculation of lnttice enthalpy

Covalem Bonding: Concept of clectronegativity. Fajan's mbe, dipole moment: Valence Shell
Flectron Pair Repulsion {VSEPR ) theory and shapes of simple molecules,

Caniurm mechanical approach to covalent bonding: Valence bond theory - its imporiang festures,
the concept of hybridization invelving £ p. and d orbitals; Resonance

Molecular Orbital Theory - Iis imporiani features. LCAOs, ypes of molecular orbials
{bonding. antibonding). sigma and pi-bonds, molecular orbital ebectronic configurations of
homenuclear distomic molecules, the concept of bond order. bond length, and bond encrgy

Elementary idea of metallic bonding. Hydrogen bonding ard {15 applications.

UNIT 4: CHEMICAL THERMODYNAMICS
Fundassentals of thermodynamics: System and surroundings, extensive and inensive properiies,
state funeiions, Lypes of processes.

The first law of thermodynamics - Concept of work, heat internal encrgy and enthalpy, heal
capacity, molar heat capacity: Hess's law of constant heai summation; Enthalpies of baanad
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dissociation, combustion, formation, stormization, sublimation, phase transition, hydration,
sonization. and solution.

The second law of thermodvnamics - Spontaneity of processes; AS of the universe and AC of
the system ps criterin for spontancity. AG® (Standard Gibbs energy change) and equilibrium
consian,

UNIT 5: SOLUTIONS

Ihifferemt methods for expressing the concentration of solution - mHality, molarty, mole fraction,
percentage (by volume and mass both ), the Vapour pressure of solutions and Ranult's Lase  Tdeal
ansl non-kdeal Solutions, VApour pressure - composition, plots for ideal and non-ideal solutions:
Colligative properties of dilute solutions - 1 relative Jow ering of vapour pressure. depression of
freezing point, the elevation of boiling point and osmotic pressure: Determination of molecular
mass using colligative properties: Abnormal value of molar mass, van't Hoff facior and s
significance

UNIT 6: EQUILIBRIUM

Meaning of equilibrium, the concept of dynamic equilibrium,

Equilibria involving physical processes: Solid-liguid, liquid - gns and sofid-gas equilibria,
Henry's low. Genernl charcieristics of equilibrium involving physical processes,

Equilitrism invalving chemical processes: Law of chemical equilibrium, equilibrium
constants (K, and K.) and their significance. the significance of AG and ACGFE in chemical
equilibrium, facrors affecting equilibrium COnCentralion, pressure, temiperatune, the elfect ol
catalysl; Le Chaelier's principhe

lonic equilibrium: Weak and strong electrabyvies, fonization of electrolvies, various concepls of
acuds and bases (Arrhenius. Bronsted - Lowry and Lewis) and their fonization, neid-hase
equilibria (including multistage ionization) and onization constants, ionization of water. pH
scabe, common ion effect, hydrolvsis of salis and pH of their solutions, the solubility of sparingly
soluhle salis and selubility products, buffer solutions.

UNIT 7: REDOX REACTIONS AND ELECTROCHEMISTRY

Electronic concepts of oxidation and reduction, redox reactions, oxidation number, rules foy
assigning oxidation number. balancing of redox reactions,

Electrolytic and metallic conduction, conductance in electrolytic solutions, molar conductivities
and their vasistion with concentration: Kohlrausch's lnw and its applications

Electrochemical cells - Electrolytic and Galvanic cells. different tvpes of electrodes, elecimde
potentials including standard electrode podential, half - cell and cell resctions, emf of g Cialvanic
cell and its measurement: Nerms equation and its applications; Relationship hetween cell
potenitial and Cibbs' encrgy change: Dry cell and lead accumulator: Fuel cells

UNIT 8: CHEMICAL KINETICS

Rate of a chemical reaction, factors affecting the rate of reactions: concentration, lemperature,
pressure, and catalyst elementary and complex reactions, arder and modecularity of renctions,
rate law. rale constant and its units, differential and integral forms of zero and first-order
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reactions, their characieristics and half-lives, the effect of temperature on the mie of reactions.
Arrhenius theory, activation energy and its calculation, collision theory of bimolecular gascous
reactions (no derivation).

INORGANIC CHEMISTRY
UNIT 9: CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROFERTIES

Madem periadic law und present form of the periodic table. s, p. d and [ block elements, perodic
trends in properties of elements aomic and jonic radii. jonizaton enthalpy, electron gain
enthalpy., valence. oxidation states. and chemical reactiviry

UNIT 1 P- BLOCK ELEMENTS
Group <13 to Grodp 13 Elements

Genersl Introduction: Electronic configuration and general trends in physical and chemmcal
properties of elements across the periods and down the groups: unigue hehavious of the first
element in each group.

UNIT 11: d - and - BLOCK ELEMENTS
Transition Elements

Cieneral introduction, electronic configuration, occurrence and chasacteristics, general trends in
properties of the first-row transition elements - physical propertics, ionization enthalpy. oxidation
siales. atomic radii, colour, catalytic behaviour, magnetic properiies, complex formation,
imterstitial compounds. alloy formation; Preparation, propertics. and uses of KiCntk, and
I et by

Inmer Tramsition Elements
Lanthanolds - Electronic configuration, oxidation states, and kanthaoid contraction.
Actinolds - Electronic configuration and oxidation states.

UNIT 12: CO-ORDINATION COMPOUNDS

Introduction 1o coordination compounds. Wemer's theory; hgands, coordination number,
denticity. chelation; IUPAC nomenclature of mononuchear co-ordination compounds, isomensm,
Bonding-Valence bond approach and basic ideas of Crystal field theory, colour and magnetic
properties; Importance of co-ardination compounds (in qualitative analysis, extraction of metals
and in biological syslems)

ORGANIC CHEMISTRY
UNIT 13: PURIFICATION AND CHARACTERISATION OF ORGANIC COMPOUNDS

Purification Crvstallization. sublimation, distillation, differential  extraction,  and
chromatogrphy - principles and their applications.

Qualitative analysis - Detection of nitrogen. sulphur. phosphorus, and halogens
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Quantitative anulysis (hasic principles onlyh - Estimation of carbon, hydrogen, nitrogen,
halogens. sulphur, phosphorus

Calculations of empirical formulae and molecular formulae: Numerical problems in LC TS
spuantitative analysis,

UNIT 14:50ME RASIC PRINCIPLES OF ORGANIC CHEMISTRY

Tetruvalency of carbon: Shagpes of simple molecules - hybridization (s and pk Clasaifieation of
organic compounds based on functional groups: and those containing halogens, oxygen, nitropen,
and sulphur; Homologous series: [somerism - structiral and slereosomerism.

Momencluiure (Trivinl and I AL

Covzient bond fission - Homolytic and heterolytic: free radicals, carbocations, and carbanions-
slability of carbocations and free radicals, electrophiles, and nucleophiles,

Eblectronie displacement in 2 covalent bond

- Inductive effect. electromeric effect, resonance. and hyperconjugation.

Commaon types of arganic reactioas- Substitution, addition, elimination. and TERTRNSEmEn]
UNITS 15: HY DROC ARBONS

Classification. isomerism, IUPAC nomenclature. general methods of preparation. propertics, and
reaction.

Alkanes - Conformations: Sawhorse and Newman projections (of cthane): Mechanism of
hnlogenation of alkanes,

Alkenes - Geometrical isomerism: Mechanism of electrophilic addition: addition oi hvdrogen,
halogens, water, hydrogen halides (Markownikoffs and peroxide effect): Oronolvsis and
polymerization

Alkymes - Acidic characlter Addition of hydrogen, halogens, water, and hydrogen halides;
Polvmenzation,

Aromatic hydrocarbons - Nomenclature. benzene - Structure and aromanicity: Mechanism of
electrophilic substitution: halogenation, nitrstion,

Friedel - Craft's alkylation and acylation, directive influence of the functional ETOUP 0 I
substifuted benzene

UNIT 16: DORGANIC COMPOUNDS CONTAINING HALOGENS

General methods of preparation. properties. and reactions; Mature of C-X bond: Mechanizms of
substitutsom reactions

Uses; Environmental effects of chloroform, iodoform freons, and DOT
UNIT 17: ORGANIC COMPOLNDS CONTAINING OX YGEM
Genern] methods of preparation, properiies, reactions, and wses

ALCOHOLS, PHENOLS, AND ETHERS
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Adeohols: Identification of primary, secondary. and tertiary alcohols: mechanism of dehydration

Phemols: Acidic nature, clectrophilic substitution reactions: halogenation. nitration  and
sulphenation. Reimer - Tiemann reachion

Ethers: Structure,

Aldehyde and Ketones: Nature of carboayl group: Nucleophilic addition 1o =C=() group,
relitive reactivities of aldehydes and ketones; lmportant reactions such as - Nucleophilic addition
reactions (addition of HCN. NHs. and its derivatives), Grignard reagent; oxidation: reduction
(Wolf Kishner and Clemmensen); the acidity ol a-nydrogen. aldol condemsaim, Cammarsais
reaction. Haloform resction, Chemical tesis 1o distinguish between aldehydes and Ketones.

Carboxylic Acids

Acidie strength and factors affecting i,

UNIT 18: ORGANIC COMPOUNDS CONTAINING NITROGEN

Cieneral methods of preparation. Properties, reactions, and uses

Amines: Nomenclature, classification structure, basic character, and identification of
primary, secondary, and tertiary amines and their basic characier,

Diszonium Salts: Importance in synthetic organic chemistry.

UNIT 1% RIOMOLECULES

Greneral introduction and importance of biomolecules.

CARBOHYDRATES - Classification; aldoses and ketoses: monosaccharides (glucoss and
fructoseh and constituent monosaccharides of oligosaccharides {sucrose, lactoss, and maltoss)

PROTEINS - Elementary Idea of a-amino acids, peptide bond, polypeptides Proteins: primary.
secondary, tertiary, and gquaternary struciure {qualitative idea only), denaturation of proteins,
ENZYINES

WVITAMING — Classification and functins.
NMUCLEIC ACIDS — Chemical constitution of DNA and RNA
Biological functions of nucleic acids.

Hormones { General introduction)

UNIT 20: PRINCIPLES RELATED TO PRACTICAL CHEMISTRY

Detection of extrn elements (Nitrogen, Sulphur, halogens) in organic compounds; Deteciion ol
the following functional groups: hyvdroxyl {alcoholic and phenolic). carbony] {abdehyde arud
ketones) carboxyl, and amino groups in organic compounds

The chemistry involved in the preparation of the following:
Inorganic compounds: Mohr's salt, potash alum,

Organic compounds: Acetan lide. p-natro acetanilide. aniline yellow, jodoform.
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* The chemistry invodved in the ttrimetric exercises - Acids, bases and the use of indicairs, oxplic
acid vs KMnCh Mohr's salt vs KMnOy

* Chemical principles involved in the qualitative saly analvsis:

Cations — Pb** Cu®™ AI™, Fe!*, Zn®, NP, Ca®*, Ba™, Mg®*, NH;
Anions- CO5°, §°.804~, ™ NO*, CT, Br, I'{ Insoluble salts exchuded),
Chemical pranciples involved in the following experiments:

|. Enthalpy of solution af Cu%(y

2. Enthalpy of neutralization of strong acid and strong hase

3. Preparation of lophilic and Ivaphobic sols

Kinctic study of the reaction of fodide ions with hyvdrogen peroxide af room lemperature
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B LAG Y

UNIT 1= Diversity in Living World

L

What is living? ; Biodiversity; Meed for classification;; Taxonomy & Systematics;
Concept of species and taxonomical hierarchy,; Binominl nomenciature,

Five kingdom clussification; salien features and classification of Moneri; Profisia and
Fungi into major groups; Lichens: Vimses mned Wiroids.

Salient features and classification of plants inte major groups-Algse, Bryophyies.
Preridophytes, Gymnosperms (three to five saliem and distinguishing features and al
least two examples of each calegory

Salient features and classification of animals-nonchordate up 1o phyla level and chordate
up to classes level (three to five sabent fieatures and ot least two examples)

UMIT 2: Strocioril Organisation in Animals and Flants

Morphology and modifications; Tissues; Anatomy and functions of different pans of
flowering plants; Root, stem, leaf, inflorescence- cymose and recemose, fower, firuit
and weed (To be dealt along with the relevant practical of the Practical Syllabus) [Family
{malvaceae, Cruciferne, lepuminoceae, compositse, graminae)

Animal tisswes; Morphology, anatomy and functions of different systems (digestive,
circulatory, respiratory, nervous and reproductive) of an insect (Frog), {Brief aceound
|1|!||_'.:|

USIT 3: Cell Siructure and Funetion

Cell theory and cell as the basic unit of life; Structure of prokaryotic and eukaryotic cell,
Plant cell and animal cell; Cell envelope, cell membrane, cell wall; Cell organclles-
siructure and function; Endomembrane system-endoplosmic reticulum, Ciolgi bodies,
Iysosomes, vacuoles; mitochondria, Abosemes, plastids, micro bodies: Cyloskeleton,
cilia, flagella, centrioles (ultra structure and fusction); Nucleus-nuclear membrane,
chromatin, nucleohus,

Chemical constituents of living cells: Biomolecules-structure and function of proteins,
corbodvdrates, lipids, nocleic acids: Enzymes-lypes. properliess, CREYme BCAbOTL,
classification and nomenclatune of anzymcs

B Cell division: Cell evebe, mitosis, mebosia and their significance

NIT 4: Plant Physiology

Photosynthesis: Photosynthesis as o means of Autotrophic nutrtion; Site of
photosynthesis take place; pigments imvolved in Photosynthesis (Elementary wbeal,
Photochemical and biosynthetic phases of photosynthesis; Cyclic and non cyclic and
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photophosphorylation;  Chemiosmaotic hypothesis: Photorespiration C3 and 4
pathways; Factors affecting photosyithesis

*  Respiration: Exchange gases; Cellular respiration-glvealysis, fermentation (anacrobic),
TCA cyele and electron transport sysiem (serobic); Energy relations- Number of ATP
molecules generated; Amphibolic psthways; Respiratory quokient.

*  Plant growth and development: Seed germination: Phases of Plan growth and plam
growth rate; Conditions of growth; Differentistion. dedifferentiation and
redifferentiation; Sequence of developmental process in a plant cell; Growth regulators-
auxin, gibberellin, cyvtokinin, ethviene, ABA:

UNIT 5: Human Physiobgs

*  Breathing and Respiration: Respiratory organs in animals (recall only): Respiratory
system in humans: Mechanism of breathing and its regulation in humans-Exchange of
gases, rnsport of gases and regulation of respiration Respiratory volumes: Disorders
related 1o respiration- Asthma, Emphysema, Occupational respiratory disorders.

*  Hody Nuids and circulation: Composition of bood, blood grougs, coagulation of hlgod;
Composition of lvmph and its function: Himan circulatory system-Structure of human
heart and blood vessels; Cardisc cvele, cardiac output, ECG. Double circulation;
Regutation of carding activity; Disorders of cireulatory system-Hyperiension, Coronary
artery discase. Angina pectonis, Heart failure,

* Excretory products and their climinastion: Modes of excretion- Ammonotelism,
ureatelism, wricotelism; Human excretory sysem-structure and faction: Lrine
formation, Osmoregulation; Regulation of kidney function-Renin-angiotensin, Arrial
Matriuretic Factor, ADH and Disbetes insipidus; Role of other organs in excretion:
Disorders; U'memia, Renal failure, Renal caleuli, Mephritis; Dialvsis and artificial
kidney.

*  Locomotion and Movement: Types of movement- ciliary, fiagellar, muscular; Skeletal
muscle- contractile proteins and muscle contraction; Skeletal svstem and its functions
(To be dealt with the relevant practical of Practical syllabuz); Jodnts; Disonders of
muscular and skeletal system-Myasthenia gravis, letany. Muscular dystrophy, Arthritis.
Osteoparosis, Gouwl

*  Neural control and coordination: Newron and nerves; Nervous system in humanscentral
Nervous system, peripheral nervous system and viscernl nervous svstem; Generation and
conduction of nerve impulse;

*  Chemical coordination and regulation: Endocrine glands and hormones; Human
endoering system-|ivpothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Adrenal,
Pancreas, Conads: Mechanism of harmone action (Elementary Idea); Role of hormones
s messengers and regulators, Hypo-and hyperactivity and related disorders (Common
disorders e.g, Dwarfism, Acromegaly, Cretinism, goiter. exopthalmic goiter, dinbeies,
Addison’s disease).

Uimp: Diséares and disorders mentioned above fo be dealr in hrief)
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LI 6 Reproducticn

Sexuml reproduction in flowering plants: Flowes struciurne; Development of mole and
female gametophytes: Pollination-types, agencics and examples: Outbreading devices:
Pollen-Pistil intersction; Double fertilization; Post fertilization events- Development o
endosperm and embryo, Development of seed and formation of fruit; Specinl modes-
ppomixis, parthenscarpy, pelvembryony; Significance of seed and fruit formahion.
Human Reproduction: Male and female reproductive systems; Microscopic anatomy of
wmtin wnd wvary, Gansopgsiesizaponnaugrcss i oogremabs; Menstrenl ersles
Fertilisation, embryo development upto blastocyst formation, implantation; Pregnancy
and placenta formation (Elementary idea); Parturition (Elementary idea); Lactation
{ Elementary idea).

Reproductive health: Need for reproductive health and prevestion of sexually
transmitted disesses (STDY: Binh control-Meed and Methods, Contraception and
Medical Termimation of Pregnancy {(MTP). Amniocentesis; Infertility and assisted
reproductive technologies - IVE, ZIFT, GIFT (Elementary 1dea for general awareness),

UMSIT 7: Crenetics and Evolutinn

Heredity and wvanstion: Mendelian Inheritonce; Deviations from  Mendelism-
Incomplete dominance, Co-dominance, Multiple alleles and Inheritance of blood
groups, Pleiotropy; Elementary idea of polygenic inheritance; Chromosome theory of
inheritance; Chromosomes and genes; Sex determination-In lumans, birds, honey bee;
Linkage and crossing over; Sex linked inheritance-Hacmophilin, Colour blindness;
Mendelian disorders in humans-Thalassemia; Chromosomal disorders in humans;
Down's syndrome, Turner's and Klinefelter's syndromes.

Molecular basis of Inheritance: Search for penetic material and DNA as genetic
materal: Structure of DNA and RNA. DNA packaging: DNA replication: Ceniral
dogmu; Transcription, genetic code, transiation; Cene expression and rEE:IJ|E-1]I:ll‘|- 'Ll.ll:
Operon; Cienome and human genome project; DNA finger prnling. protein
hiosynthesis.

Evolution: Origin of life; Biological evolution and evidences for biologieal evolution
from Paleontolopy, comparative anatomy. embryology and molecular evidenee);
[rarwin's contribution, Modern Synthetic theory of Evolution: Mechanism of evolution-
Varation ( Mutation and Recombination) and Natural Selection with examples, (ypes of
natural selection: Gene flow and genetie drift; Hordy-Weinberg's principle; Adaplive
Radition; Human evolution.

UNIT 8 Hiology and Human Welfare

Health and Discase: Pathogens; parasites causing human diseases (Malaria, Filariasis.
Ascarigsis, Typhoid, Pneumonia, common cold. smoebiasis, ring worm, dengue.
chikungunvay, Basic concepts of immunology-vaccines, Cancer, HIY and All¥s:
Adolescence, drug and aleohol sbuse. Tobacco abuse
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*  Murobes in humnan wellare: In household food processing, industrial production,
SCWARE reatmeni. energy pencration and as biecontmol agents and biofertilizers

UNIT 9: Bivtechnolezy and Its Applications

* Principles and process of Biotechnobogy: Clenetic engineering (Recombinant DNA
technology)

*Apphicanon of Bidechnology 1 health and agnculture: Human insulin and vaccine
pruhiction, gens theropsy; Genetically modified drpanksms Fie eropa; Trnnsgenie

Anrrmals; Biosafety issues-Bioprmacy and paienis

L™IT 11k Ecolopy amd Environmeni

*  Organisms and environment fopulation interactions-nviualism, competition, predation,
parsitism: Poputation attributes-growth, birth rate and death rate, age distribution.

* Feosystem: Pattemns. components; productivity and decomposition: Energy flow:
Pyramids of number, biomass, encrgy

*  Biodiversity and its conservation: Concepi of Biodiversity: Patterns of Biodiversity;
Importance of Biodiversity; Loss of Bindiversity: Biodiy ersily conservation: Hotspots,
endangered organisms, extinction, Red Data RBook. hiosphere reserves, National parks
and sanctuanies, Sacred Groves,
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