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Details of UG courses & Svilabus
(B. Se. Three year course, Semester system)

Marks Distribution
Theery : External =80, [nternal assexssment =20 (80+20= 100) each paper
Practical: { 40+ 10=50) euch semester , 40 murks Practical = 10 Intemal

B Sc | Year
Semester I:

Paper I:  Mechanics and Propenies of Matter
Paper 11: Electricity and Magnetism
Lab Course: Practical

Semester 11:

Paper I:  Waves And Oscillations
Paper I1:  Optics
Lab Course: Practical
sc 1l r
sSemester I1:

Paper I:  leat and Thermodynamics

Paper 11: Solid state physics and Statstical Mechanics

Lab Course: Practical -
Semester IV:

Paper I:  Elements of Mademn Physics
Paper I1: Basic Electrical and Electronic circans
Lab Course: Practical

B Sc 1 Year

Semester V:

Paper I:  FElectromics and Solid State Devices
Paper 1I: Mathematical Physics
Lab Course: Practical
Semester Vi
Paper I:  CQuantum Mechanics
Paper 1I: Digital and optosiectronics
Lab Course: Practical
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B. Sc. Syllabus
Semester [:

Paper I: Mechanics and Properties of Matter

Laws of Motion and eonscrvation laws: Frames of reference, Newion's Laws of motion, Work
and energy, uniform creular motion, Conservation of enerpy and momentum. Conservative and
nba conservative forces, Matlon of rocket, Mation of a particle in a central force ficld, Keplers
laws of planctary motion, Newton's Law of Gmvitation, Gravitational field. potential and
potential energy. Gravitstional potential and fleld imtensity for spherical shell Satellite, Basic
dea of global positioning system (GPS).

Rotational Motion: Dynamics of a system of pariicles, Centre of mass. Angular velocity and
momentum, Torque, Conservation of angular momentum, Equation of motion, Moment of
Inértia, theorem ol parallel and perpendicular axis, moment of mertia of rod, rectangular lamina,
disc, sobid sphere, spherical shell_ kinetic energy of rotanon, rolling along & slope.

Fluids: Serface Tension and surface energy, Exctss pressume across surface: application to
spherical  drops and bubblcs, variation of surface tension with temperature - Inegar’s method,
Viscosity:  Flow of liquid. equation of continuity, energy of fluid, Bernoulli’s theorem,
Poisentlie’s equation and method 1o determine  coefficient of viscosity, Varations of
viseosity of a liquid with temperature

Elasticity: Hooke™s law, Stress —strain, Flastic potential energy,  Elustic moduli: Young's, Bulk
and shear modulus of rigidity, Poisson’s ratio, relation betwaen elastic Shasiants  Wark done in
stretching and  in twisting a ‘wire, Twisting couple on a ¢vlinder, Strmin energy in twisicd
cylnder. Determination of Rigidity modulus by statical and dynamical method (Baron's and
Naxwell's needle), Torsional pendulum, Young's modubes by bending af beam, Delermination
af Y, nand o and momient of inertis by Scarle’s method.

Reference Books:

1. viechanics Berkeley Physics coursevol. |:Charies Kitlel, et. AL 2007, Tuts
MeGraw-Hill,

2 Physics — Resnick, Halliday & Walker 9/e, 2010, Wiley

3 Mechanics: Mathur, md Hemnel; § Chand Publications

4 Mechanics: 1. Upadyaya, Ram Prasad and Sons, Agra

5 Mechanics und General Properties of Matter:P K Chakiraborthy, Books and Allied Pyt
Fd

tn Elements of mechanics, Prakash & aprawal, Pragati Prakashan Mecrut



Paper 1l :  Electricity and Magnetism

Vector field and Electrostatics: Sealar and Vector field, gradient, divergence.
Curl. Line, surfice and volume miegrals of Vecwor fields, Guuss-divergence  and
Soke's  theorems Elevtrostatic  Field  electric  flux, (auss's  theorem of
elecirostatics. Applications of Gaouss thearem- Electric field and potential due 1o poant
¢harge. infinile line of charge, uniformly charged sphencal shell snd solid sphere.
Klecirie potential as hine integral of electric field, clectric dipole. uniformly charged
spherical shell and solid sphers. Capacitance of an isolated spherient conductos.
Paraflel plate, spherical and cylindrical condenser. Energy per umit volume in
cloctrostatic field Diclectric medium, Polarization. Parllel plate capacitor lilled with
diclectrie.

Magnetostatics: Loreniz force, BuwotSovars law & Qts applications- sirpight
conductor, ciroular  coil. solenoid carrying current. Divergence snd curl of
magnetic field Magnetic vector potential. Ampere’s circutul law. Magnetic properties
of aterialy: Magnetic  intensity. magnetic  induction, permeability, magnetic
susceplibility. Briel introduction of dia-, para- and ferro-magnetic materials,

Electromugnetic Induction and Alternating current:  Ficld dus t Helmhotz coll,
solennid and sument toop, Ballastic galvanometer, Famaday'=s laws of slectromagnetic
induction, Lenz's law, self and mutual inductance, Mutoal inductance of coil system
Energy stored in magnetic fichd, Altemating currents, Alwernating voltage across R-L,
|-C. snd R-L and LCR circuits, condition of respnance. .
Maxwell's equations and Electromagnetic wave propagation: Fguation of continuty
of current. Displucement current, Maxwell's equations, Poynting veetar, energy density
in elecromagnetic ficld, electromagnetic wave propagation (hrough vacuum and
isotropic dielectnic medium. ransverse natwre of EM waves, polarization.
Reference Books:

1. Elcciricily and Magnetism, D C Tayal, 1988, Himalaya Publishing House

2 Fleetricity mnd magnetism, Satyaprakash, Pragati prakashan . Mesrut,
Practical List: ( Any 12 of the following)

1. Measurements using Vernier culipers, screw gauge and spherometer

2. To detormine the Moment of Inertia of o Fiywheel.

3. Tor determing the Mament of Inertia of an imegilar bady by Inertia Tahle
4. V' determine the Young's Modulus by Bending of Beam Method

5 Tu detemyine the Modulus of Rigidity of a Wire by Maxwell™s necdle

6. To determine g by Bar Pendulum.

7 To determine the Elastic Constints of a Wire by Searle’s method.

% To determine the Young's Modulus of a Wire by Optical Lever Method,



9. Todelermine g by Kater's Pendulum.

10, To sy the Motion of 4 spring and to determine (a) Spring Constant () Valvue of g

11.To tse o Multimeter for measuring {a) Resistances. (bi AC and DO Volages, (o) DC
Cuarrenl, and (&) To check the electrical fuses.

12 Ballistic Galvanometer:

(i) Measurement of charge and current senstivily
(iv) To determine Self Inductance of a Coil by Rayleigh's Method.
13 Tocompare capacilances usig e’ Sauty’s bndge.
14, humwmturﬁ:IdMEmdimﬂﬁmunmnSﬂnm’d
{Petermine dB/AJK).
15, To study the Characteristics of a Series RC Cirguit.
16.To study the o series LUR cincuit and determine its (o) Resonant Fregquency, {by Cuslity
Factor.
17.To determine n Low Reststance by Carey Foster's Bridpe.
| % Conversicen vf galvanometer into voltmeter.
19, Conversion of galvanameter inlo ammeter.
20).Comparison of two resistances by potentinmeter.

Practical Books:

1. Pructical Physics vol, 1, Gupta Humar, Prapati Prakasan, MeenaA

2 Text Book of Practical Phivsics, indu Prakash and Ramakrishna, Kitab Mahal, Tew
Dyt

3. Practical physics, Gupta & Kumar, Pragati Prakasan, Meerist

Semester-11

Paper 1: Waves And Oscillations

Wave Motion : Tmvelling and sianding waves on 4 sring. Normal Modes of a
string. Group velocity, Phuse velocity, Plane waves. Spherical waves, Wave miensity.
Differential  equation of SHM. and it solutions. Kinetic and  Potential
Enerpiecs. Fourer's Theorem: and it's applicutions 0 square wiave, SEW
toath wave and rangular wave

Harmonic Oscillations: Simple harmonic oscillations in mechanical and clectricul
systems, . Superposition of Twe Collmesr Hurmomic oscillanons: Linearty and
Superposition Principle. (1) Oucillations having equil fresuencics and (2) Osaillations
having differcnt frequencies (Beats), Asharmonic pecillations. Superposition  of 1wa
Perpendicuiar  Hamonic  Oscillations. Lissajoos figures.

Damped and Forced Oscillations: Damped harmornic osciliator, power dissipaticn
in damped harmonic oscillator, relaxation time and quality factor, Electrically damped



harmonie  essilintorl LCR ciremt), Foreed harmonie oscillations m mechanical and
electrical system, Transient and steady state behaviour, Resonance, sharpness of
resonance, bandwidth, energy dissipation, quality factor of forced oscillater, mechanical
and electrical impedances.

Ultrasonics and Accoustics:  tensity and lowdness of sound -Decibels - lmensity
levels - musical noles - musical =cpfe. (GGeneration of ultrasonic
waves, their detection and spplications, Piro eleciric
effect | Quriz erystal, Acoustica of buildings: Reverberation and tfime
of reverberation - Absorplion coefficient - Sahine’s formuola -measprement of
reverberation time - Acousiic aspects of halls and auditoria,

Reference Books:
1. Wave and osciilations - J.C Upadhyaya- Himalaya Publishing
2. Wave and oscillations : N Subramanvam and Brijlal
3. Oscillstioas, Waves and Acoustics: M Ghosh, D Bhatucharva- S.Chand
4. Waoves and Oscillatlons, Satya Parkash, Progati Prakashan | Meerut.

Paper I1: Opties

Geometrial optics and instruments: Ferma's Principle and laws of reflection
and refraction using Fermal's: principle, coaxial system, Cardinal pomts: of an optcal
system, combinations of thin lences, Ramsdon’s and Hygum's. cvepioees. telesvope.
spectrometer, choromatic and sphencal aberrations, variour methods o minimize the
chromatic aberration (achromatism ) and o reduce the spherical abermation

Interference: Electromagnetic mamme of hight. Definition and Properties of wave front.
Huygens Principle. Interference; Divison of amplinade and division of wavefront
Young's Double Slit experiment, Fresnel's Biprism.  Interference in Thin Films:
paraile]l and wedge-shaped fiims. Fringes of equal inclinstion and equal thickness
Newton's Rings. messurement of wavelength snd refractive index. Michelson's
Inferferometer; measurement of wavelength and difference of twe wavelengths.

Diffraction: Fraunbofer diffraction: Single shit. Double St Muliple slits  and
diffraction from plane ramsmission grating. Fressel Diffraction: Half-period zomes.
Zome plate. Fresnel Diffraction partern of a straight edge. = slit and » wire using hall-
petiod zono analysis.
Polurimtian: Tronsverse nature of light waves. Plane poelurized light snd production by
reflection and refraction, Brewstor's and Malus Luws, Double refraction, Nicol prism
superposition of two plane polarized Jight Circalar and elliprical polarization. Quarner
wave and half wave plawe,
Reference Books:

I. Principles of Optics, B.K. Mathur, 1995, Gopal Priniing
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2. Optics, 5.P Singh and J P. Agrawal, Pragati Prakashan Meerut.
3. Physical Optics, A K. Ghatak.
4. Ophics, Satva Prakash. Pragati Prakashan Mesrul,
3, Ponciples of Optics, B.K. Mathur, 1995, Gopal Printing
6. A Texl Book of Optics, Subramanyam & Brij Lal.$ Chand Publications.
Practical List: ¢ Any 12 of the following)
| Tostudy damping effect of simple harmonic motion using simple pendulum,
To determing the lrequency of AC muin by soncmeter using non magnetic wire.
To determine the fregquency of AC main by electric vibrator in transverse and longituding
armngement.
To investigire the motion of coupled oscillator
5. To determine the Frequenoy of sn Eleetrically Mainisined Tuning Fork by
Melde's Fxperiment in trunsverse and longimdinal arrangement
6. To study of Lissajous Figures using CRO.
7. Lo determine the velocity of sound in air at room temperature using Kundi's fube.
. To Detwermination the sngle of prism by Spectrometer
% Todetermine the Refractive Index of the Material of  Prism with mercury light
0. To determine Dispersive Power of the Material of Prisim with Mercury Light
L. To determine the value of Cauchy Constants of a malerial of a Prism.
12, To determine the resalving power of & Prism.
13. o deternune the resolving power of telescope
14.To determime wavelength of sadium light using Newtom's Rings:
16. To determine wavelength  light for differcet colors by plane diflmection
Grating using mercury light
7. To determine hight of lower using Sextant. -

Practical Books:

=g

=

L. A Tex: Book of Practical Physics, Indu Prakash and Rumakeishna, | 1* Edition.
2011, Kitab Mahal New Dethi

2. Practical Physics Vol I, by Gupta Kumar, Pragati prakasan, meerut,

3. Practicsl Physics by Vinod Goval, Ram Nath & Kadar Nath Publications

SEMESTER 111
Paper 1: Heat And Thermodynamics
Laws of Thermodynamics: Thermodynamic systems and varables, Zeroth Law ul
thermodynanmics and thermal equilibrium. First law and internal energy, conversion of heat into
wark, Indicstor diagram, Thermodynamic Processes. Work Done during Tsothermal and
Adisbatic Processes, Joule- Thompson expansion of real gas | _
Second Law of Thermodynamics: Inadequacy of firet law , Reversible & incversible
provesses, Principle of Hest engine and refrigerator, Second low of thermodynamics, Cornol’s
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cycle & thearem, Entropy changes in reversible & ireversible processes, Entropy-temporatiifc
diagrams, Third law of thermodynanics, Unattainability of abstiuie Zemo.

; Potentiats: Enthalpy, Gibbs free encrgy, Helmholts and Internal Energy
Fimetions, Thermodynamic telations & applications | Joule-Thompson  Fffect, Clausius-
(“lapeyron Equation, Expression for (Cp - Ty, O Gy, sevond law in terms of entropy-

Theory of Radiation and Kinetic ‘Thenry of Gases: Blockbody mdiation, Spectral dismbution,
Concept of Energy Density, Desivation of Planck’s law, Deduction of Wien 3 distribution lew,
Rayizigh-Jeans Law, Stefan Boltzmunn Law end Wien's displacement =w from Planck's luw.
Derivamon of Maxwell's faw of distribution of valocities and its experimental verification. Mean
free path . Law of cquipartiton of energy and its applications 10 specific hem of gases; mant-
Books:

1 Thermal Physics, S. Garg, R, Bansal nd C. Ghosh, 1995, Tam MeGraw-Fill,

1 Heat and thermodynamics, Pragati prakasan. meenst

3 Heat and Thermodynamics, Bojlal and Subramaniam

Paper LL: Solid state physics and Statistical Mechanies.

Crystals: Lattice hasis and crvstal stracture, translation, primitive laitice, two and three
dimensional lattice Types, point group symmetry and miller indices; s¢, foc and bot stracture:
coordination number, packing fraction. NaC |, CxC1 and ZnS structures

Reciprocal kattice: X-ruy diffraction, Brage's law, Luue ard Powder method of Xaray
EifFmuction, Rectprocal lattice; Reciprocal of fec and bee lamice, Briloufl 7one.

Ktatistical Mechanics: Probsbility and  hermodynanical probibility. posmiate satistical
mechanics, macrostate and microstate, Equilibrium and fluciations constraints, ensembles mnd
average properties. Phase space. |-space and gamma —space, division of phuse space in to cells,

Microcanonical, canonical and grand -:,mum::al ensembles, Eniropy and probability.

Kinetic theery of gases: Kinetic theory of gases. Maxwell's disiribution laws of speed and
velocitiss, average, rms and mast probable speeds . degree of freedom. Rrowninn motion, mean
tree path, law of equipartition of cnergy.

Reference Books:
ntroduction to Solid Stste Physics, C. Kitwel, # Ed. 2004, Wiley India Pvi. Lad
Elements of Solid State Physics, 1P Srivastzva, 2nd Ed,, 2008, Prentice-Hall of Indin
Introduction to Solids, Leonid V. Azamoff, 2004, Tata Mo-Giraw Hill
Solid State Physics, R 1. Sighal
Snfid-state Physics, 8 O Pillad
Elementary Solid State Physics, 1/e M. All Omae, 1999, Pearson India
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7, Solid State Physics. M.A. Wahab, 201 |, Narosa Publications
8. Swmtistical Mechanics, Gupta Kumar, Pragati Prakashan
9. Statistical Mechanics. Satvs Prakash, Kedar Nath Ram Nath and Sons

Practical listz ( Any 12 of the following)

L. To determine the Cocfficient of Thermal Conductivity of Cu by Angstrom’s Method,
To detenmine the Coefficient of Thermal Conductivity of rubber tube.

To determine the Coefficient of Thermal Conductivity of glass

Mensurement of Manck 's conetant

To determine Stefin’s Constant.

T'o verify Newton's Law of Cooling.

To determine J by Joule’s calorimeter,

. To study -V clurncteristies of Photo cell,

S LA

i ! ity ofcopper by Searle’s Apparatus.
0. To defcrmine the voefficient of thermal conductivity of & bad conductor by Lee

|
|
|
|
S

11, T vorify the laws of probubility distribution throwing ong eoin, two coin 2od ten con

12 To show that deviution of probability from theoretical value decrenses with increass in
aimber of evenis.

13, Study of statistical distribution from the given data and to find most probable, average and
rms yalue.

14. Study of randem decay of nuclear disintegration and determination of decay canstant
using dices.

13. To determine the refractive index of a diclectric fayer using ST'R

16. To study the PE Hysteresis loop of a Ferroelectric Crystal,

I7. To draw the BH carve of won wsing & Solendid and determine the energy loss from
Hysterests. -

18. To measure the resistivity of a semiconductor (Ge) ervstal with temperature by fouir probe
method and determine ity band gap,

19.To deterrmine the Hall cocfficient of & semicondiscior sample.

Praetical Books:

L. Proctical Physice, Gupte & Kumar, Pragati Prakashan , Meerut

2 P}E}Ft Book of Practical Physics, Indu Prokash and Ramakeishna, Kitab Mabal, New
i

Semester-1V

Paper 1: Elements of Modern Physics

Fundamental quantam concepts: Planck’s quanium theory, Photo-electric effoct |
Compion scafiering, De Broglic wavelength and matter waves: Davisson-Cermer
experiment. Two slil interference experiment with photons, Wave-particle dusliny.
Matier waves and wave atnplitude,

Atomie madels and spectra: Ruther|ord and Boher atomic modles. Problems with



Rutherford model- instability of atoors and observation of discreie atomic spectra; Bohr's
quantization rule and womic sbility, energy levels and fine strociure of Hydrogen like
atoms spectra. Optical spectra L-8 34 coupling, slection rules, fine structure of sodium
4 Tite, Zeeman effect, X-ray specira and Moseley’s law

Nuclear physies; Size and structure of atomic aucleus and i relation with atomic
woight Mature of nuclear forees, blading energy, semi-empirical mass formula
Radiosativity, w,[ and y-radiation, stability of pocleus; Law of radioactive decay;
Mean life & half-life; mass defect, Fission - nature of fragments and emission of
pcutrons. Wuclear fusion, Nuclear reactor and thermonugtear reactions

special Theory of Relativity; Constancy of speed of light, Postulates of special theory
of relativity, l.orene transformations, leagih contraction, time dilation, nddition of
velocities, relativistic mass, mass encrgy relation, relalivestic momentum mwd energy,
telativistic Doppler Effect
Reference Books:
| Fundamentals of modern physics. Agrawal and agrawal, pragati Purkashan, meerut
2 Concepis of Modern Physics, Arthur Beiser. 2009, MoGraw-Hill
3 Quantu Physics. Berkeley Physics Couwrse Vold, EH. Wichman, 2008, Tata
MeGraw-Hall |

Paper 11: Basic Electrical and Electronic circuits

s ——
Rasic Electrical current and Cirenits: clcciric cumen, AC DT cleciricity, current density,
Equation of continaity, Lorentz —Drudge Theory, Ohm's law, Curreni and Power. Kirchboff's
laws and applications, Main electric circuil elements and their combinations. Basic electnc
devices: resistor, inductor and capacitor, colour coding of resistors. Ammeler. Voltmeter,
Galvanometer, AC/DC generators, Multimeter, Transformer

wetwork Analysis and Network Thesrems: —oument source. voltage soutes, Sourcs
equivalence, four terminal networks, open circwits and shart circuit impedances, T and =
represtniption, imAge parAmelers. iterative paramcters, Nerwork theorems: Superposition.
Reciprocity, Thevenin's, Nonon’s and Maximum power trnsfer theorems

semiconductor devices: Types of semiconductors: intrinsic @nd n-type., p-type sermeonductors,
mmmrmwdepmdmmmrwhaudm& Ferm Jevel in intringic semiconducior, concentrabion
of Hole and Electrons, P-N Junction diode, depletion region, forward, reverse biased juncrion
diode, Zener diode, Tunnel diode, Photo divde, LED. Point contmet diode & Varactor diode
Rectifier and fillers: Diode as circuit element, power supply, Load line concept, Half wave,
Full Wave and Bridge rectifier, Shunt capaciior filter, serics inductor fier, L-section. #-
section and T- section filters . Zencr diode as vollage regulator,

S



Reference Books:
|, Electricity & magmetism , Satya Prakash, Pragati prakashan . meerat
2. Text Book of Elegtronic devices and Circuits, R S Sedha, S Chand
3. Hand Book of Etectronics. Gupts Kumar , Pragat] parakashan. Meeni
4. Basic Elecuonics, Agrowal and Agrawsl, pragat parkashan. Meerul

Practical List: { Any 12 of the following)
1. To detertming value of Boltzmann constant using V-1 characienistic of PN duade
To determine value of Planck™s constant using LEDs of sl least 4 different
colours.
3. To determing the lonization polential of mencury.
4. To determine the wavelength of H-alpha emission iine of Hydrogen atom.
5. Todererimine the absorption Imes in the rotational spectrum of lodine vapour.
6. Phow-elecine effect photo current versus intensity and wavelength of hght:
maximiam energy of photo-electrons versus frequency of light
7. To determine the value of e/m by Magnetron Valve method.
2 Thomson method
9. To determine the valee of e/m by  Millikan oil drop apparatus
10, Venfication of Superpesition Network theorem
11, Verification of Thevenin's Network theorem
12. Verification of Norton’s Network theorom
13. Venficagon of Maximum power tranigfer theorem
14, Chusructristicy of Fener diodée
15, Child Langraur jaw
16. Frank Herlz expenment

Tk

Practical Books:

1. Practical Physics, Gupta & Komar, Pragati Prakashan Meerut
2. A Text Book of Practical Physics, Indu Prakash and Ramuknishng, Kiab Mahal
Newr Dathi.

MESTER-V

Paper—1: Electronics and Solid State Devices

Solid state devices: Transistors, N-P-N snd P-N-P Transistors charseteristics (CB,
OF and (C Configurations), Cument gaina « and [} parameters, Relations between a and
B. Load Line analysis of Transistors, DC Load Tine and Q-point. Active, Cutoff, and

AN



Satumtion Tegions. Veltage Divider Bias Circuit for OF Amplifier. Field effent
Transistors - JFET. MOSFET, UIT, SCR and their characteristics and applications.
Trunsistor Amplifier: Clussification of Amplifiers, transistor bissing, h-parmeters,
RC coupled amplifier  single siage und double stage. Impedance and Trmsformer
coupled amplifier, Power amplifiers,
Feed back Amplifiers: principle of feed back amplifiers, advantsges and disadvantages
of neganve feed back amplifiers, Types of feed back amplifiers Voluge series and shimt
feed back amplifiers , Current scries and shunt feed back amplifiers
Amplifiers { Voltage and Current)
Operational Amplifier: Characteristics of an Ideal Op-Amp (1C 741). Open-loop &
Cloged-loop Gain. CMRR, coneept of Virmual ground. Applications of Op-Amps: (1)
Inverting and Non-inveriing Amplifiers, (2) Adder. (3) Subtractor, (4) Differentintor, 3)
Imicgrator.
Reference Books:

1. Tiext Book of Electronie devices and Chreuits, R § Sedha, § Chand

2. Hand Book of Electronics, Cupta Kumar , Pragani Parakachan. Meeror

3. Solid State Electronics. Agrawal & Agrawal, Pragati Prakishan Mecrut.

Paper-1l:  Mathematical Physics
Veetors: Product of two vectors, Triple prochuet of vectoss, simple application of vectors,
Differentintion & partinl differemtiotion, sculor and vector fields, Gradient of scalar field, ling,

surface and volume integrals of vector field, Divergence and curd and their applications, Ciauss
divergence and Stoke's theerems -

Tensor: s-dimensional spuce, identical and summation conventions, dummy and ral indices,
Kronecker deitz symbol. Covarinnt snd contravariant tensor. Rank of tensor and  Tensors of
higher rank Invariant tensor, Addition, subtraction |, product end contraction of tensors,
Summation, convention Symmetne snd Antisymmetric tensor, fundamental tensors. raising and
lowering of indices: associated tensors

Matrices : Algebric cerations of mairices: Addition, multiplicution, properties of matrix
multiplication. sub-matrices, partitioning of matrices, specisl types of matrices, Tamsposa,
Conjugate and Adjoint of matrices, symmetric and antisymmetric matrices, Hormition and skew
hermition matrices, determinat of matrices, unitary matrices.

Laplace und Fourier Transform: Definition of Laplace transform, condition of existence of
Laplace wransform,  properties of Laplsce transform, Laplace transform of derivative fit) and
derivative of order v, Laplace trumsform of integral of fit), Laplice transform of multiplication by
t, Laplace transform of division by © Initial and Final value theorems. Fourier integml and its




torms, Fourier theorem and its application to square wave, saw ooth wave and tnanguisr wave

Reference Books:
L Mathematical Physics; Satya Prakash, Pragati Prakishan, Meerut
I Mathemanical Physics. Dass and Verma. § Chand & company
3. Muhematical physics, B § Rajput,

Practicals List:

Charactrrstics o PN junction diods’

Charactristics of Zener diode

Charactristios of NPN / PNP Transistors {CE. CH and CC configurstion)
Characinistics of Tunnel dicdestudy of ripple factor of power supply using 1. and =-
section filters

Study of Mall wave and full wave rectifiers

Study of regulated poer sapply

Study of VR tube

Single stage RC coupled amplificr

9. Single staghe Transitor coupled ampiifier

1%, Study of RC coupled amplifier with negative foedback

11, Bard gap of senuconducior using PN junction diode

12. OF - Amplifier: Add , Sub, Diff and Inig

LR -

S . S
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Practical Books: Practical Physics, Gupta & Kumar, Pragali Prakashan, Meerit

SEMESTER-V1
Paper 1 : Quantum Mechanics

Time dependent Schradinger equation: Concept of wave funclion,
lime dependeont Schrisdmger equation und dynamical evolution of a quintuim stite;
Properties of Wave Function. Interpretation of wave function Probubility and
probabifity current  densities, Conditions for Physical acceplability of Wave
Functions. Nommalization. Linearity and Superposition Principles. Figenvalues and
Eigenfunctions. Position, momentum & Energy operstors and commutition relatinns:
Expectation values of powition and momentum and energy.

Ve M@



lincar combinations of slationary states; Application ty the spread  of (iaussion
wive packel for 3 free paricle in one dimemsion; wave packets, Fourier trunsforms
aid momentuim space wave functien,
hﬁﬂhﬁ-dﬂrﬁdﬁmwﬂtqnﬁuiuuudhmhn: Particle [n one
dimensional box, guantization of momentum and cnergy,
contirmity of wove funciion, boundary condition and emergence of discrete cnergy
levels: Posential slep and portential barrier, Tunneling effeet. one
dimensional hanrome oscillator: encrgy levels und elgen fanctions

Quantum theory of hydrogen-like atoms: Time mdependent Schrisdinger equation
ical polar coordinaies; separstion of varighles for the second oprder partial
L il equation, Radial wave fimctions | mlfﬂﬂ]ic and orbital quantum numbers,
B evels, significance of quantum muimbers, n,

Reference Books:
LA Tewt book of Quantum Mechamics, PM Mathows & K Venkatesan, 2™ £d., 2070,
MeGiraw Hill
2- Quantum Mechanics, E. Mersbacher, 2004, John Wiley and Sons.
3 Quantum Mechanics , Satya Prakash, Praguti Prakashan, Meerut
4, Quantum Mechanics, Bransden & Joachain, Pearson Education publications

Paper-Il: Digital and optoeclectronics ==

Number Syvstems, Codes and Boolean Alpchra: Bigary, Decimal, Octal and Hexa decimal
number ﬁemr & inter conversion, BCIY, ray, 8421, excess-3 codes, Laws of Boolean
algebmi. e Morgan's theorems

Digital Cirenits: Difference hetween Anatog and digital circuits, Logie gses (AND, OR. NOT,
ARD, NAND, XOR & XNOR) with circuits,, NAND and NOR Gates as Linjversal Geites. Half
adder and full adders.

IC Technulogy:
Rasic idea of IC wchnology, IC 355 Pin disgreem ang it application, Monolythic 1Cs, JC
compongnts Integrated, Diffused, Thin Filo), MOS Capacityrs, Inductors, Thin film technology

Optoelectronics and Luser: Opiical fiber. Graded index, stop index fibers, refractive index.
propagation of oplical beams in fbers. fibers mde charncteristics and cut off eonditions, lossey
m fibers. Principle of Laser, Ruby laser, He Ne laser, Solid state laser,
Books:

1. Drgital Electronics, Malving, Thﬂ-[ptd:lmnm

4, Digital electronics: Principle and practice, Kapoor und Maheswari, Mackmillan publ.

- &
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Text book of eletronics, D C Tayal, Kedar Nath Ram Nath Publications.

Practicalsl{%- |

L
2
3
4
5
&
T.
5

4
|
]

0.
1:

Study of Logic Gafes(Oi. AND, NOR , NAND, XOR)
Verification of De Morgan's theorems

_ Siudy of Half adder

Stady of full adder
Study of 555 vmer

. Study of Chanscteristics of LED

Study of Characteristics of UIT
Soucdy of Churacteristics of JFET
Study of Chitracteristics uﬂg:ltf;sm
Srudy of Characteristics _ ,
Study of Electron Spin Resonmnce (ESR)- detrmine magnetic field as a
function of the resonance frequenty

12 To determine the wivelength of Laser light using Diffraction of Single SliL
Practical Books:

Pructical Physi stﬁmiﬁm.ﬁmﬁptnh%uhm Meerisl
1!.':. Mun:—:d_pmn:lrﬂ phydics, SP singh, Pragati prakasan Meena,

Ve e @
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i’ip-rr Paper code | Maximum
Marks
| Differential BMIOL |68
Caleulus )
Integral Caleulus | BM1G2 5
and Trigonometry
Algebra and M3 70
 Matrices - Nl ===
Se. 1 Year o
N. | Paper Paper code | Maximum
Marks
DifTeremial BM201 05
Equations
| Real Analysis  |[BM202 |65
| Advanced Algebra | BM203 Tiy
JB.Se. 1 Year B
?:";:7 ____ Paper code | Maximum
Marks
Linear Alpchra & | BM30] 65
Linear
Programoing
 Problems _ B
| Complex Analysis | BM302 |63
Numerical BM303 70
| Analysiy |
| k’ IJ""
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SRI DEV SUMAN UNIVERSITY, BADSHAHITHOL, TEHRI
GARHWAL, UTTARAKHAND

NAME OF 1HE DEPARTMENT: MATHEMATICS
Subject Code: BM-101

B.Sc. Semesier: 1t
Course Title: IMFFERENTIAL CALCULLIS Paper -1
Muax. Marks: 65

Examination Duration: 2:30Hours

NOTE: The question paper consists of three sections A, B and C. Section A will consist | § olgective type
Section B will consists of 10 short answerned guestiogs, n

qQuestions (all competlsony | each of marks |
which 5 1o ke answered, cach of marks 4, Section C will consist of 8 long answered questions, in which 3

K0 b airssowered, coch of amarks &
Suceessive Diflerentiation. Leibnitz’s theorem, Indeterminate form.
Partial Diflerentiation. Fuler’s theorem. Homogeneous Funetions, Jacobian,

L

Il

HI,  Tangents and Nommal, Corvature, Asymptotes,
V.  Singular Poiots, Masoma and Minima.

V.  Curve Tracmg (Canesian, Parametric, Polar).

Books Recommended:
I. M.Ray - Difterential Caleulus, Shiva Lal Agarwal and Co.. Agra.
2. Gorakh Prasad (DitTerential Caleulus, Pothishala publication, Allahabad

rey
¥ T
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SRI DEV SUMAN UNIVERSITY, BADSHAHITHOL, TEHRI
GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT: MATHEMATICS
Subject Codé: M- 102

B.Sc. Semesier: ¢
Course Title: INTEGRAL CALCULUS & TRIGNOMETRY I':i[n:r-ll

Examination Duration: 2300 lours Max. Marks: 65

NOTE: The qucstion paper consists of threa sections A, B and O Section A will consist 15 ohjective type
Questions (ull compuliory ., each of marks 1 Section B will consists of 10 short answered questions, in
Wwhich 3 1o be amswered, each of marks 4. Section C will consist of ¥ long answered questiis, in which 5

l-l-'l hﬂ' ﬂnh“ulflt_ |._','|1.'|| il |||;|||-.,1 L i

L Properties of Detimite Integrals, Bets- Camma functions,

Il Rectification, Quadrature

.  Volumes and surfaces of solids of revolution, Double and wple imegrals.

IV. Separation into real and imaginary parts, Loganthmic of complex quantities.

Hyperbolic functions with their inverses,
V.  Gregory s senes, Summation of trgonometric serics.

Books Recommended

1. GL.B. Thomas and KL, Finney, Calewlus, 9th BEd., Pearson Education., Delhi, 2005,

2. H. Anton, 1. Bivens and 8. Davis, Calendus, John Wiley and Sons (Asia) P. Lid.. 2002,

,3 S . Loneyv: Plane Trgonometry (Part 1, 1), Arthant Publications.

4. M.D Rassinghania. TLC Sexenad 1. K.Dass @ Trigonometry, 8. Chand & Company Pwt

Lid. 2002 | ‘ v L
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SRI DEV SUMAN UNIVERSITY, BADSHAHTTHOL, TEHRI
GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT: MATHEMATICS
B.Se. Semester: 1 Subject Code: BM-103
Course Title: ALGEBRA AND MATRICES Paper -111

Max. Marks: 70

Examination Duration: 2:30Hours

NOTE: The queshion paper consists of three sections A, B and C. Section A will consist |5 ohjective [ype
Section B will cansists of 1) shorl answered guestions, in

questions (all compulsory ). ench of marks |
Which 5 to be answered, ench of marks 5. Section © will consist of 8 long answered gquestions, in which 5

o be aswered, cach of mirks f
Sets, Operations on sets, Realtions, Equivalence relations and partition Functions,

I
Algebraie structures, Group, Example of groups, Subgroups, Permutation group.
. Ovder of an clement. Cyelic -group. Coset- decomposition. [agrange’s theorem

and ns consequences,
HIE. Quotient group. Homomorphism. Isomorphisim
Rank of o matrix. Invariance of rank under clementary transformiations, Adjoint

v
ol matrices, Inverse ol matrices, Reduction to nonmal [erm
Solutions ol linear homogencous and non-homogendous equations with nomber

V.
of equations and unknowns upto four, Solutions of a system ol lincar equations
using matrices. Figen values, Ligen vectors and Characteristic equation, Cayley

Hamilon theorem and its Apphications.

Bouks Recommended

L John B. Fraleigh, A First Course in Abstract Algebra, Tth Ed.. Pearson. 2002,
2. Jaseph A Gallian. Contemporary Abstract Algebra, 4th Ed.. Narosa, 1999,

3.AL Kostrikin, Introduction to Algebra, Springer Verlag, |984.

4.Richard Bronson. Theory and Problems of Matrix Operations, Tata McGraw Hill, 1989,

|"'r.JI L II:“ F“.-"

5 Qb _
< " e
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SRIDEV SUMAN UNIVERSITY, BADSHAHITHOL, TEHRI
GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT: MATHEMATICS

B.Se. Semester: 1™ Subject Code: BM-20H
Course Title: DIFTERENTIAL FOUATHONS Paper -1
Examination Duration: 2300 ours Max, Marks: 65

NOTE: The question paper consists of three sections A, B and C. Section A will consist 13 objective Type

questions (all compulsory L coch of macks 1. Section B will consists of 10 shon answered qucsiiis. 19

- 1 b
which $ to be answered, each of marks 4. Section C will consist of 8 long answered questions. |n which 5
Ty b arswered, each of marks b

I First order exact differentinl equations, Integrating lactors, Rules to find an

mtegrating factor, First order higher degree equations solvable for x. y. p.
methods for solving higher-order differéntial equations,

1. Basic theory of linear differential equations, Wronskian, and its properties,
Solving a differential equation by reducing its order.

HLLmewr  homogenous  cquations  with  constant  coetlicients,  Linear  non-

homogenous equations, The method of variation ol parsneters.

IV.  The Cauchy-Fuler equation, Simultancous differential  equations.  Total
diftferential equations.

V. Onder and degree of partial differential equations. Concept of linear and non-
hinecar partinl differential equations, Formation ol first order partial ditlerential
cquations, Linear partial difterential equation of first order, Lagrange’'s methodd,
Charpit’s miethixl.

B_ﬂﬂkh Recommended:
1. MShepley | Ross, Diflerential Fquations, 3rd Fd., John Wiley and Sons. 1984,

2. | Sneddon. |'lements of Partal Differential Equations, MeGraw-Hill, International
Edition. 1967,

Vo e
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SRIEDEYV SUMAN UNIVERSITY, BADSHAHITHOL, TEHRI
GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT: MATHEMATICS
B8 Semester; 1% Subject Code: BM-202
Course Title: REAL ANALYSIS Paper -1l
Examination Duration: 2-30Hours Mux. Marks: 65

NOTE: The guestion paper consists of thees sections A, Band C Section A will consist 15 objective ype
guestivns (ol compulsory ), ench of marks | Section B will consists of 10 shor answered gquestions, in
which 5 10 be asweied, coch of marks 4 Sectinn O will consisy of 8 I""“!l'- pnswered ql.ln‘."il'iiﬂl:l. i which 5

to be amswered, cach of marks &,

Finune and infinite sets, Examples of countable and uncountable sets,
Real line, Boundied sets. Suprema and infima, Completeness property
ol K. Archimedean property of R, Imtervals, Cancept of cluster points
and statement of Bolzano- Weierstrass theorem.

I Real Sequence. Bounded sequence. Cauchy convergence criterion for
sequences. Catehy s theorem on limits, Order preservation and
squecse theorem, Monotone sequences and their convergence,
Monotone convergence theorem without proof.

Infinie sertes, Cauchy convergence eriterion for series, Positive term
Series, Lreometne seres, Companison lest. Convergence ol p-senies.
Kool test, Ratio test, Alternating series, Leibnitz's test ( Tests of
convergence withowt proof), Defiminon and examples of absolute and
conditional convergence

Rolle's theorem, Mean Value theorems, Tavlor's theorem with

I
Lagranges wnd Cauchy s Torms of remainder. Tavlor’s series,
Maclaurin’s series ol sin 1. cos x, ', log (), (14x)™,

\ Seyuences and series of Tunctions, Point wise and uniform

convergence. Muo-test, M-test, Statements of the results about iniform
convergence and inteermbility and differentiability of functions, Power
series and radius of converpence

Books Recommended
LT M Apostol, Cafenlus (Vol. 1), John Wiley and Sons {Asia) P. Lid., 2002.

2 R.G. Bartle and D. R Sherber, futroduction 1o Real Analysis, John Wiley and Sons

(Asial P. Lid. 2004
A KA. Ross. Elementary Analysis- The Theory of Calcwlus Serfes- Undergraduate

Texts in Mathematics, Springer Verlag, 2003, EV,,L/’

4. Texis in Mathematics, Springer Verlag, 2003
|

+ 0 e
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SRI DEV SUMAN UNIVERSITY, BADSHAHITHOL, TEHRI

GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT; MATHEMATICS

B.Sc. Semester: 1™
LCourse Title: ADVANCED ALGEBRA

Examination Duration: 2:300 lours

Paper —i11

Subject Code: BM-203

Max. Marks: 70

NOTE: The question paper consists of three sections A, B and ©, Section A will cansist 13 ubjective type

questions (all compulson ), cach of marks |

Section B will consists of 10 shon answered questions, in

wihich 5 1o be answered. cach of marks 5. Section C will consist of § lotg answered guestions, in which 5

to be answered. each of mutks 6

L. Cavley's theorem. Normalizer and center ol a group.
II.  Normal subgroups and their properties, Simple group.
HI.  Rings. various types of rings. Subrings, Propertics of rings.

IV,  Ideals, Principal ideal ring. Quotient rings. Characteristics of a fing,

V.

Books Recommended

Inteeral domain, Field, Skew field: Examples and its characterizations,

John B. Fraleigh, A Fiest Course in Abstract Algebra, 7th Ed.. Pearson, 2002.

I.
2. Joseph A Gallian. Contemporary Abstract Algebra, 4th Ed., Narosa, 1999,
3 Khania & Bhambhari, A course in Abstract Algebra, 4th ED. Vikash Publicanon

2006, JA"
- ol

s
|

-
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SRIDEV SUMAN UNIVERSITY, BADSHAHITHOL,

NAMEOF THE IEPARTMENT: MATHEMATICS
1.5¢. Semeswer: 1M

TEHRI GARHWAL, UTTARAKHAND

Subject Code: BM-301
Paper -1

Course Ditle: LINEAR ALGEBRA & 1.1
Examvination Duebwn: 22300 lours Max, Murks: 65

MOTE: The question pipr comgists of thiee sechivns A, 13 i O

Coethain A will consisd |5

ehjevtive type guestions (all compulsery), cach of marks 1. Section B will consists of 10
short s ered cpiestiems, i wlach S 0o by gimwered, cach of marks 4. Seciun © will consist

o 8 long arswered questions, o which 5 to be answered, each of marks 6

1,

[}

Viecor RpaCes, f"i-l.Jhrq'l.'u'u.'t._ Algebra ol subspaces., (Juoticnl spaces
Lmear combinmion of vectors, Linear span, Lincar independence.
Hasis anid dimension, I Mimiension ol subs paces. |.inear
irnstormations. Null space, Runge, Rank and nullity ol a lincar
translormation, Matnx representation of a linear  transformation.

Algebra of lincar transfonmations,
Dual Space. Dual basis. Double dual, Characteristic  polvnomial,

Figenvalues  amnd  cigen  vectors,  Isomorphisms.  lsomorphism
theorems,  Invertibility and  somorphisms, Change ol coordinate

Mr s,
Lincar programming problems, Graphical approach lor solving some
LPP Conves sets, Supporting and separating hyper planes,

['he

Theony ol simplex method, Optimadiy and - unboundedness.,
stmplex algorithm, Simplex method i wbleay format, Introduction to

artthicial varibles
[wo-pluse method, Fig-M method and their comparison. Duality,

formulation of the dual problem, Primal-dual relationships, Economic

interpretition ol the dual

Books Recommended

I Stephen HoFriedberg. Amold Linsel, Lawrence E.Spence, Lincar Algebra,

.

g

dihld., Preptice=Hall of Indi Pyvie Lid,, New Delht, 2004,
2. David O Lay. Lineardfeehra and its Applications, 3rdEd., Pearson

I'ducation Asra, Indan Keprint. 2007
S. Lang. fntroduction to Linear Afgebra, 2nd Ed., Springer, 2003

S OhiierandG L eberman,  Inraduction o Operations

Reseerch, Bthlid., TataMeGrawl Tl Simgapore, 2004,

Hamdy A

[aha, Operations Research, An Introduction, Sth Ed.,

Prentice-Hall India, 2006

;J‘wda S b
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N UNIVERSITY, BADSHAHITHOL,

SRI DEV SUMA
TEHRI GARHWAL, UTTARAKHAND
NAME OF THE DEPARTMENT: MA THEMATICS
Subject Code: BM-302

H.5c. Semesier: i
Course Title: COMPLEX ANALYSIS Puper -l
Max. Marks: 63

Fxamination Duration: 2:300H ours
NOTE: The question paper consists of three sections A. B and €. Section A
will consist 15 objective type questions {(all compulsory . each of marks L
Section B will consists of 10 shor answered guestions, n which 5 to be

Section C will consist of § long answered

answered, cach of marks 4.
questions, in which 3 to be answered, each of marks b.

I Comples numbers and busic properties, Geometric representation of

complex numbers, Trigonometrical and hyperbolic compley functions,
Analy tical, Cauchy-Riemann equations, Harmonic funclions.

Conformal Mapping: Geometric representations, translomations,

I
Invierse

[heorems on Conformal mapping . Magnification, The circle.
point w.r.L. a circle. Some elementary I'rans formations, Bilinear

I ransformations. Some special Bilinear Translormations, Fixed point and

Norinal form of a Bilinear Transformations.

. Complex integration: Cauchy’s Integral Theorem. Cauchy s fundamental
theorem of imegrution, Cauchy s Integral formula, Cauchy's Integral
formuls Tor the derivative of Analytic functions, Morera’s theorem.

V.  Cauchy’s Ineguality. Taylor’s theorem, | aurent’s series. Liouville's

theorem

Zeros and singularities ol Analytic functions

Recommended Books

lames Ward Brown and Roel V. Chorehill, Compley Variables and Applicationy,

Rl Ed . Metiraw = Hill International Edition, 2005,

G0 sharma & M. jain; Complex Analysis, Y. K. Publishirs

3 suirk 1 Ablowits & A, S Fokas: Comples Variables: Introduction &

\pplications Cambridge Lmiv. Press M
3 | ) /
o ,H L ] ¥
o, SN
o

J-' h I,."'"'I'“‘I o
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SRI DEY SUMAN UNIVERSITY, BADSHAHITHOL,
TEHRI GARHWAL, UTTARAKHAND

NAME OF THE DEPARTMENT: MATHEMATICS

B.5c, Semester; 11
Course itle: NUMERICAL ANALYSIS Paper 111
Exmmmation Duration: 2:30Hours Max. Marks: TO

Subject Code: BM-303

NOTE: The question paper consists of three sections A, B and C. Section A

will consist 15 objective type questions (all compulsory), each of marks |
Section B will consists of 10 short answered qu:s.l:inn;;, in which 5 1w be

answered, coch of marks 5. Section © will consist of B long answered

gquesthions, in which 5 o be answered, each of marks 6,

Finite difference, Difference Operator, Factonal notation,
Interpolation with equal Intervals.

Interpotation with unegual intervals, Divided ditference, Central
difterences Stirling and Bessel formula (application only ).
Numerical differentiation and Integration. Simpson’s 1°3 and
3/8 rule, weddle's rule Trapezoidal rule and their accuracy.
Numenrical solution of algebraic and transcendental equation.
teralive hisection. Regula Falsi, Newton Raphson., Graeffe
method,

Mumerical solution of ditferential equation, Picard’s Euler,
Muodilied Fuler. Runge-Kutta Method.

1
n
]

Iy

Recommended Books

1. B. Bradie, A Friendly bntroduwction to Numerical Analvsis. Pearson

Lducation, Inda, 2007,
» MK Jain, S.RK. lvengar and RK Jain, Numerical Methods for Scientific

and Engincering Computation, 5th Ed., New age International Publisher,
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Sri Dey Suman Uttarakhand University Badshahithaul Tehri Garhwal
Proposed SyHabus; Chemistry Caurse lor B. Se, students {Somestor Wise)

BSc Chemistry Syllabus

ORJECTIVE OF THE COURSE
To tesch the fundamental concepts of Chemistry and their applications, the syllabus
peratning 1o B.S¢ (3 Year Degree Course) in the subject of Chemistry has boen prepared as
per provision of the UGC module snd demand of the academic envieonment The syllabus
contents are duly arranged unit wise and contents are ineluded in such & manner so thit due
impormnce 6 given 1o requisite intellectusl and labormtory skille, This B.S¢ course of
Chemistry cosists of 3 vearscourse with semester system - in all six semesters (two
semesters in oa vesrh. Toms! marks: 1500 (300 per vear angl 150 per semester) of core

discipline
BSe Sem |
5 Paper Moz Marks (114)
No, i sud Code | Ewt i,
I Inor gannie Chemistry BCHIDI 50 20
2 Orpanic Chemistry/Physical Clhemisin BCHI02 | 80 0
- Lab Course 1 BOCHIOP | A 10
BSc Sem 11
8. | = Paper Max Marks (10}
No. | i s Code Fat i,
I_ | Inotganic Chemistry HI_ZI’I.‘."LHI a0 0
2 Orgunic Chemistry/Fhysical Chemisiry 77— b7}
< Lab Course 11 RCHINP r_ 40 18
RSc Sem 111
5. | g’ Paper | Max Marks (100)
Mo, | Code Ext Int, |
1] Tnorgenic Chermstty’ Physeal Chamistry BCHIM BO 0
2 | Crganic Chemastry BCHIOZ A0 20
5 1.sh Cowrse 111 BCHAOR 40 1
HSc Sem IV
L Faper Muax Morks (10d)
No. —— Paper Code Ea. | e |
| Inorgunsc Chemistey/ Physical Chemintry BCHA01 &0 |
) Organic Chomistrs BCHAD2 RO a0 |
j b Comrse [V BCHA 0P 40 10 !
HSc Sem V
| Faper Max Marks (104) |
No. Paper Code Fat Imi. |
i Pley sical Chemistry L HE0] %0 |




2 Organic Chemistry/ Inorganic Chamistry | BOHS02 (0 20
3 Lab Course V- | BCHSOP | 40 10
B¢ Sem VI
I = Paper | Muas Murks (106)
| N | Paper Code Eat, it
I Physical Chemistry  BCIDI &0 20
2 Organie Chemistry/ Inorganic Chemistry | BUHG0L K0 e 1]
Ll Lah Course VI | HCH60P | 4o T

Semester | (90 lectures)

Faper It Inorganic Chemistry
1. Atomic Structure and Periodic roperties (16 Lecture)

Bohr's model, Summerfield’s extension. de Broglie's wave particle dunlity: Heisenberg's
uncertainty principle and Schrddinger's equation (qualitative); significance of w and v,
rafial density, angular probability, Quantwm nunbers and thelr significance. Aufhau
principle. Pauli™s exelusion/anl symmetry principle (saterment and imphication), Hund's rules,
Slater’s rules, quantum defect; Brief discussion of the following properties of the elements.
with reference 1o s & p-block and the mrends shown:
a) Effective nucleoar charge, shielding or sereenming cffoct, Slater rules, varintion of offective
nulear charge in pertodic table.
b)) Awmic and jonic radii -
¢} femization emthalpy, Sucoessive lonization enthalpies and factors alfecting fonizution
enthalpy and trends in groups and perinds
d) Flectron gatn enthalpy and trends in groups and pertods.
v} Elctro negonivity, Pauling’s scale. Variation of electro negativity with bomd onder,

jpartial charge.
2. Chemical Bonding & lonic Solids (14 Letture)

Covalent bond. Valence Bond theory (Heitler-London spproach). Concept of hyvbridization;
Valence shell clectron pair repulsion theory (VSEPR), shapes of the following simple
mokecules and ions contisining lone pairs and bond puirs of electrons: Hy0, NH,. PCL. PCls
SFw CIFs, 15, BeFs™, PO, 101 ™ 101, - and 50,7,

Molecular orbitals (MO) approach of bonding (LUAOQ Method). Symmetry and overiap.
symmetry of moleculur orbituls, Bonding in Homonuclear molecules (H; 1o Neg) and NO,
€O, ON°. CO7, ON, HE, HCL COx: Comparison of VB and MO theories.

Covalent character in ionic compounds. Faan's reles and consequences of polarization:
Percentage lonic character in covalent compounds, Dipole momment

N
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lomic bond: CGenersl characteristics. types of ions, size effects, radius ratio rule and its
limitations, Packing of jons in crystals; Lattice defects, semiconductors, lattice energy wnd
Bome-Haber cvele. Solvation energy and safuhility of ionle sofids

Weak imteractions-hydrogen bonding and Van der Waals forces

A, s-block elements (5 Lecture)

General discassion with respect to all perlodic and chemical properties, diagonal relationship,
chemical resctivity amd trends in slkali and alkaline carth metals; structure and properties of
Hydrides. oxides. halides and hydrovides, coondination complexes, Organometailic
enmpounds of alkali metals, Crown and Crypts. Role of alkali and alkaline canh metal jons in
big-svatems

4. p-b tock elements & Chemistry of Noble gases {10 Lecture)

General discussion and compamtive smdy (all periodic and chemical properties) meluding
dingonal relationship, of groups 13 to 17 cloments; chemistry of elements-hydrides, oxides &
oxy-acids, and halides (including imer-halogen compounds). Diborune-properiicy &
structure, borohydrides, carbides, Muorocarbons, basic propertics of jodine and polyhalides.
Iner-pair effect: in heavier elements of 13, 14 & |5 group cloments; its consequences in
redox propertics of their halides. Chemisiry of noble gasses.

Books Suggested:
Inorganic Chemistry;
I 1B, Lee Concise, Inorganic Chemistry, ELLVS. -
2. Puri. Sharma and Kaliya, Prnciptes of Inorganic Chemistry, Milestone Publisher and
3. Rl Madan, Chemistry for degree students. S, Uhand & Company. New Dethi
4. Selected topics in Inorganic Chemistry, Malik, Tull and Madan, 3. Chand &
3. Company, New Delhi.
6. Satys Prakash, Medem [norganic Chemistry, 8. Chand & Company, New Defhii. L1

Finar, Organic Chemistry, Pearson.

Paper 11: Organic Chemistry/Physicad Chemistry
I. Structure and Bonding in organic compounds, and Mechanism of Organic Reactions
{9 Lectures)

Hybridization, Shapes of molecules bind lengths and bond imgles, bond envrgy, localized
mmd defocalized chemical bond, van der Wanls interactions, inclusion comipoends, clatherates,
charge transfer complexes resonance, aromaticity, Inductive. electromeric. resonance and
mesomeric effects, hyperconiugation, dipole moment; hydmgen honding ( Applications to be
discossed with relevant topics),

Homolytic und Heteralytic fission with spitshle examples. Corved arrow notatien, drawing
eleciron movements with arrows. hall headed and double hosded amows. formal charges:
Electrophiles and Nocleophiles; Tvpes, shape and relafive stability of Carbocations,

3 Ca'ju_ @E—Lﬁ”ﬂ“‘f



Carbunions, Froe tadicals and Carbenos. [ntroduction 1o types of organic reactions: Addition,
Flimination and Substitution reactions. Methods of determination of reaction mechanism
{product analvsis, inmermedistes, sotope effects. kinetic and steveochemical studics),

1. Stervochemistry of Organic Compounds {12 Lectures)
Concept of isomerism, Tvpes of isomerism

Optical isomerism - elements of symmetry, molecular chirality, enantiomers, sterengenic
venler. oplicul sctivity, properties of enantiomers, chiml and achiral molécules with two
stercogeric centers, dinstereomers, threo and ervthro dinstercomers, meso compounds,
resolution of  emantiomers, inversion, retention and rcemization, Relative und absolute
configoration, sequence rules. D & L dnd R & S systems of nomenclisture.

Geometne somensm - delermmation of configuralion of goometnc isomert, E & £ svstem
of nomenclature, geometric isomeriam in oximes and alicyelic compounds

Conformational isomerism - conformational analysis of ethane and n-butane. conformatiohal
analysis of cyclohexane. axial and equatoriel bonds. comformation of mono sobstituted
eyglohexmne derivative. Nowman projection and Sawhorse formulae, Flacher and flying
wirdpe farmulpe,

Difference between configurstion and cenfurmution
3, Gaseous, Liguid and Solid States {18 Lecture)

Kinetic theory of gnses. Deviation of real gases from ideal behaviour. compressibility facior;
van der Waals equation of stale for real gases. Boyle tempernture (derivation not required),
Critical phenomenon, critical constants and their caleulation from vag des Wanls' equation;
Laws of comesponding states.

Muoleculnr velecitles: Root mean square. average and most prohable velocities, qualitative
discussion of the Maxwell’s distribution of moleculer velocities und melecular energics
(graphic represeniation — derivation not required) and their impormance., collision number.
mean free path and colhision diameter, liguelaction of gases (hased on Joule-Thomson effect);

Intermolecutar forces, strocmure of liquids (a qualitative description) Structural differences
betwesn saluls: Riuids and gascs. Physical propertics of liguids incloding their methods of
determination: surface tension, viscosity and refractive index, Liquid erysialy, Difference
between lguid crvstal, solids and Hquids,

Definition of space lattice, unit cell, erywal planes, Miller Indices, Laws of crysuallography -
() law of constancy of imerfacial angels (1) lew of mtionelity of indices (i} law of
svmmeiry! Symmetry elements in crystals, Xeray diffraction by crystals,. Derivation of
Bragg’s equation: Determination of crysial sinucture of NgCL KCl and CsCl by Laue's
method wmd powder methods.

4. Colloidal State (6 Lectare)

Definition of collolds, classification of colloids. Solids in liquids (=ols): properties — kineiic,
optional and electrical: stability of colloids, protective sction. Hardv-Schulze law, pold



number. Liguids in |il'4_’|11'.di iemulsions): types of emulsions, preparation, emulsifier. Liquids
in solids (gelsy classification, preparation aml properties. inhibition, general application of
colluids,

Books Suggested:

Organic Chemistry:

E. L. Eliel, Stereochemistry of Organic Compounds, Willey.

Morrison and Boyd, Organic Chemistry, Prentice-Hall, New Delhs

S5.M. Mukerji and Singh. Reaction mechanism in Organic Chemistry, Macmillian,

Reprint

Elementary Spectroscopy, Y.R. Sharma. S, Chand,

G Mare Loudon, Organic Chemistry, Oxford University Press (Replics pressi.
Kitmndah, Haryviana.

Physical Chemistry:

Atking P.W., Physical Chemistry, Oxford University Press,

Bell D.W.. Physical Chemistry. Thomson ['ress.

R.L. Madan, Chemistry for degree students, 5, Chand & Company, New Delhi

Puri and Shorma end Patheniva, Principles of Physical Chemistey, Milestone

Publisher and Distributors, New Delhi.

5. Bahd and Tull, Essential of Physical Chemistry, 8. Chand & Compeiny, New Delhi,

e vl

e e

e

Lab Course B.Se. 1 ™ semester  (dhours)

| Mixture analysis for six radicals including interfering radicals and combination tests.
Cations : NH4 ™, b, Ag’. B, @™, C8, 8o, Fe¥'. A, Co™. CF", Wi, Mn™". 20"
By, 8r, Ca™', K' Anions : 00, %, §%, NOy ~, CHC0OO™, CT . B, TS0, ¥ . PO, &,
BO; * G0, © 12 marks
2. (1) Detection of extra clement (N, 8, X) In the organi¢ compounds (comaining two
elemente], 451 marks
(i1) Detection of functionsl groups in the organic compounds {containing two functionud

Zroups).
3.4 1) Determination of relstive surface tension of a lquid and its pamchor value. 10 marks

(il) Peterminmtion of relative coofficient of viscosity of a liquid and its Rheochor value

4. Viva S marks

5. Record 5 marks
Semester {90 lectures)

Paper 1: Inorganic Chemistry

L. Chemistry of Transition Elements {First Transition Series) (% Lecture)

Characteristic properties of the ¢lements; jonic radii, oxidation wates, complex gompound
lermudtiom and magnetic propertics. Their binary compeunds. illusrating relative stability of
their oxidation states, codrdination nomber and geometry.

T ¢ = \\g;g'* ;}_4—"’;“
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1. Chemistry of Transition Elements (Second and Third Series) (6 Lecture)

General characteristics, compamlive treatment with their anilogoes in respect of jonic madii,
o ldation state, magnetic behaviowr and sterecchemisoy.

Y. Chemistry of Lanthanides and Actinides (10 Lecture)

Electronic structure, oxidation states, jonic radii, lanthanide contraction and its consoquences.
complex formation, methods of separation of lanthanidesfractional crysuallizaion, fractional
precipiation, change In oxidation slate, solvemt extmaction and ton exchange methods.
(ieneral femtures of actimides-clecironic configuration, stomic and fonic eadii, fonization
potemiial oxidation states and complex ﬁ'snnmim’.

4. Metal Carbonyls and Nitrosyls . (10 Leeture)

Definition, nomenclature and classification based on noture of metal-carbon bond. Metul
carbenyls. Mononuclenr carbinyls. nature of bonding. structure and preparation. EAN and
18-clectron rule, Definition. nomenciature, classification, general methods of preparation of
organometallic compounds and u brief aceount of metal-ethylenic complexes. Applications of
organometallic compounds-Ziegler-Namo  catalyst, Wilkinson catulyst (No mechanism
Metal nitrosyl compounds, nitrosyl carboriyls, Dinitrogen and dioxvgen complexes. tertiary
phosphines as ligand,

Rooks Suggested:

Inuq:nit Chemistry:
1D, Lee Concise, lnorganic Chemistry, ELVE.

E. Puri, Sharma and Kaliva. Principles of Inorginic Chernistry., !r[ﬂﬂggnu Publisher and
Lkstribators,
K.1.. Madan, Chemistry for degree studemts, 5. Chand & Company, New Delhi,
Selected topics in Inorganic Chemistry, Malik. Tuli and Madan, 5. Chind &
Company, New Delhi
Satya Prakash, Modern Tnorganic Chemistry. 8. Chand & Company. New Dethil. LL.
Finar, Cregamie Chenistry, Pearson.

> 3 o

Paper 1E: Organic Chemistry Physieal Chemistry
1. Alkanes, alkenes. alkynes and dienvs (20 Lecture)

Nomamclature, classification and samerism in afkanes, methods of prepamtions physical
properties snd chemical eactions of alkanes. Mechanism of free radical halogenation of
afkanes: orientation, reactivity end selectivity. Cyeloalkanes- nomenclature, methods of
formation, chemical reactions, Baeyer's maiﬂﬂ'lmrya:ﬂm Himirations; Ring strain in small
nings {eyclopropane and cvelobmane), theory of srumless nings. The case of cyclopropane
nog-bent or banana bonds.

Nomenclature of alkenes . methods of formation. mechanism of dehydration of alcohols and
dehydrohalogenation of alkyl halides, regioselectivity in alechol dehydmtion. The Soyvtzeff
Rule, Hoffmann Elimination, physical properties and relative stabilities of alkenes, Chemical
renctions of alkenes -mechanisms fmwolved in clectrophilic snd free radical additions




Moarkownikoff™s Rulé, hydroboratnonoxidation, oxymercurstion-reduction.  Epoxidation,
veonolysis, hydmtion, hydroxylation and oxidation with KMn(e Polymerization of alkenes.
Substitution at the allylic and vinyhic positions of alkenes.

Methods of formation, and chemical reactions of cyvelealkenes.

Nomenelasture and classification of diencs; isolated, conjugated and comulative dicnes.
Structure of allenes and bumdiene, methods of formation, polymerization. Chemical
reactions- 1.2 and | .4 additions, Diels -Alder reaction.

Nomenclature, structure und bonding in alkynes. Methods of formation. Chemical renctions
of alkynes, acidity of alkynes. Mechanism of electrophilic and nueleophilic addition
reactions. hydrobordtion-  oxidation. metal- ammonia reduction.  oxidation and
polymerizanon.

1. Arenes and Aromaticity: Alkyland Aryi Halides (12 Lecture)

Structure of henwene: molecular formula and Kekule structure. Smbility and carbon —carbon
bond length of benzene, resomance structure, MO piciure. Aromaticity ~the Hiickel rule.
Aromatic electrophilic substitution -general pattern of the mechanism, role of o and =
complexes. Mechanism of nitrdion, halogenation. sulphonation, mercurition and Friedel-
Crafts reaction Fnergy profile diagrams. Activating and deactivisting substituents, onentation
and orthoe'para ratio. Side chain reactions of benzene derivatives. Birch reduction. Methods of
formanion and chemical reactions of alkyihenzenes, alkynylbenzenes and biphenyl.
Methods of formation, chemical reactions. Mechanisms of nucleophilic substitution reactions
of alky] halides. SNy anud SN, reactions with energy profile diagrams. Methods of formation
of aryl halides, nuclear und side chain reactions, The addition-elimination and (he
elimmation-addition mechanisms of pucleophilic aromatic sabstitstion reactions. Helative
reactivites of alky] balides vs: allyl, vinyl and arv] halides; -

3. Thermodynamies { Second and Third Law) (14 Lecture)

Bricf introduction of First Law of Thermodynamics and relsted topics;

Second law of thermodynamics, need of 1he law, different statements of the luw; Camol ¢yle
and ils officiency, Carnot theorem: Thermodynamic scale of temperature; Concept of
entropy: entropy as i state function, entropy as & function of' ¥V nnd T, enfropy s o luncion of
P and T. endropy change in physical and chemical processes. entropy change in reversible and
irreversible provesses, Uldasius inequality. entropy as oniteria of sponitancity and eguilibrium:
Entropy change in 1deal gnses and mixing of gases:

Gibbs and Helmoltz fimctions; Gibbs fwnction (G) and Helmoltz function (A) as
thormodynamic quantities. A ond (i as crieda for thermodynamic equilibrium and
spontaneity. their advinisge over emropy ¢hange. Varation of G and A with P. V and T:
Gibbs-Helmohz equation. Clapeyron equation, - Clausius-Clapeyron eguation. reaction
1sotherm and reachon isochore:

Statement and concept of residual entropy, third law of thermodynamics, unsttainabifity of
ghsolme zera, Nemst heat theorem. Evalustion of absolule entropy from: heut capaaty dats

4. Chemical Kinetics (10 Lecture)
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Rates of reactions. rate constant, order and malecularity of reactions. Differential rate lsw and
integrated rate expressions for zoro, first, second and third order reactions. Half-fife time of a
mactivn. Methods for determining oreder of reaction. Eiffect of emperature on reaction rate
and the concept of achivation energy. Reaction mechanism  Steady slate hypothesis,
Homogensous catalvsis, Acid-base cotalysis and emeyme catalysis (Michaelis-Menten
equation). Hewsrogeneous catalvsis. Unimolecular surface reactions.

Books Saggested:

Organic Chemistry:
1. E. L Eliel Siereochemistry of Organic Comipoands, Willey.
2. Mosrison and Bovd, Organic Chemisiry. Prentice-Hail, New Delhi.
¥ S.M. Mukerji and Singh Reaction mechanism in Organic Chemistry, Macmillan,
Reprint

Elementary Spectrescopy. Y R, Sharma, §. Chaid,
. G Mare Loudon, Organic Chemistry, Oxford University Press (Replica press),
Kundali, Haryana.
. Jagdamba Singh, Undergraduate Organic Chemistry Vol -1, Pragati Prakashan
Piynutﬁe-iurp
Adking P.W . Physical Chemistry, Oxford University Press.
1. Bell D.W., Physical Chemistry. Thomson Press.
3. RL. Madan, Chemisiry for degree students, 3. Chand & Company, New Della
4. Pun and Sharma and Pathamiya, Principles of Physical Chemistry, Milestone
Paiblisher and Distributors. New Delhi.
5. Bahl and Tuli, Essential of Physaeal Chemistry. 5. Chand & Company, New Delhi.

'i.-l'll-l'-l-

Lab Course B.Sc. 11" semester (4 hmtﬁ]n

I, (u) Redoxtitration: (1) lodometry (i) Fe' /BCe0- um
i) Hardness of water by EDT A methods.
Organic symihesis invelving nitration, halogenations, sulphonation, oxidation and
benzoyiation. B marky
3. (1) Determination of trunsition temperature of inorgunic substanoes. 10 marks
() Construction of phase diagram of @ two cComponent system.
(i) Determination of heat capacity of calorimeter for different volumes.

I

4. Vg 5 marks
5. Record 5 marks
Semester [T1 (90 lectures)
Paper |: Inorganic Chemistry/Physical Chemistry
1. Coordination Chemisiry-1 {19 Lecture)

Wemer’s theory for coordination compounds; its experimental verification, effective stomic
nutber (EAN) concept. chelstes. Nomencluture of coordination compounds (IUPAC
¥¥swem), isomensm in coordination compounds, swability of complexes and fctors
comributing 1o the swbility; Valence Bond Theory (VBT) for coordination compounds,

magnetic properties of complex compounds.
Sitare: S 2—3""
- T



1. Coardination Chemistry-TT: Metal-Ligand Bonding in transition Metal Complexes
{8 Lecture)

Limitationy of valence bond theory, an clemeontary idea about crystal field theory: crystal
ficld spliting octahedral, tetrubedral ond square planar complexes. factors alfecting the
crystnl-ficld perumeters. Jahn Teller Distonion in complexes,

X Chemical and lonic Equilibrium 4
Leciure) !

General charactenstics of chemical eguilibrium, thermodynamic derivation of the law of
chemical equilibrium, Van't Hol¥ reaction jsstherm., Free encrgy chanpge in a chemical
reaction, Thermodymumic derivation of the low of chemical equilibrium, Distinction between
G end G7; Relanon between Kp, Ke and Kx. Tempersture dependence of equilibrivm
eonstant-Vaa't Holl equation, homogencous & beterogreneous equilibrin, Le Chetalier's.
principle.

Stnms.m&durdnmlmdmlﬁu, degree of jonization, fctors affedting depree off
wemzation, wonization constunt and jonic product of water. Tonizmtion of weak scids and bases.
phl scale, common jon effect, Sult hydrolysis-calculstion of hydrolysis constam, degree of
hydrolysis und pH for different salts. Buffer solutions. Sofubility and solubility product of
sparingly sotuble salts — applications ol wlubility product principle.

4. Electrochemistry i

I.rmluﬂ?j

Specific conductance, molar conductance and their dependence on glectralyte concentration.
lanic Equilibria and conductance. Essentinl postulates of the Debye-lHucke| theory of strong
electrolytes. Mean jonic activiey coefficient and jonic strength. Trapepest number and it
relation 1o iome conductimes and jonde mobdlity.

Conduciometric thrations. pl seale Buffer solutions, salt hydrolvsls. Acid-base indicators.

[hsunction between clectrolytic and electrochemical cells. Stndard. EMF and electrode
potential. Tyvpes of clecirodes Reference electrode. Caleulation of AG, AHLAS and
eguiiibrivm congtamt from FMF date. Potentiometric determination of pH. Poentiometric
fitrations,

Rooks Sugpested:

Inorganic f'lll'llhtrr.

1. 1D Lee Coneisg, Inorganic Chemistry, ELVS.

2. Purl, Sharma Kaliva. Principles of Inorganic Chemistry, Milestona Publisher and
Distributors,

3. R.L. Madan. Chemistry for degree students, 5. Chand & Company, New Delhi.

4. Belestad wpics in Inorganic Chemistoy. Mﬂh’]: Tuli-and Madan, 5. Chand &

8. Company, New Delhi

f. Sarya Prakash, Modetn tnorganic Chemistry, S. Chand & Company, New Delhii. L1
qur. Orygenic Chemistry, Pearsan,

1. Atkins PW,, HT}'!‘IEEI Chemistry, Oxford University Press
2. Bell DWW Physical Chemistry, Thomson Press

sz (R s = e



3. RL Madan, Chemistry for degree students, 8, Chand & Company, New Delhi

4. Puri and Sharma and Pathamya, Principles of Physical Chemestry. Milestone
Publisher and Distribators, New Dethi _

5. Bahl and Tuli, Essential of Physical Chemistry, S, Chand & Company, New Delhi.

Paper [I: Orpanic Chemistry
1. Aleohels and Phenols {16 Lecture)

Aleoholy: Classifiestion and pomenciature. Monohyvdrie alecholsmethods of formation by
reduction of aldehydes. ketones, carboxviic acids and esters. Hydrogen bonding. Acidic
matare. Reactions of aleohols. Dilwidric aleohols-methads of prepanition, chentical reactions
of vicinal glveols. oxidative cleavage [PHiQAcH and HIO4], estonfeation, exidation (with
PCC. alk KMnOy, acidic dichromate, conc. HNO;). Oppencauer oxidation and pinacoi-
pirtacolong rearrangement. Trihydrde sloohols-methods of formation, chemicul reactions of
glyeeml.

Phenols: Nomenclature, structure and bonding. Preparation of phenols, physical properties
and scidic character. Compartive acidic sirengths of aicobols and phenols, resonance
siabilization of phenoxide ion, Elsctrophilic substitulion: Nitrtion. hslogenution snd
sulphonation. acyfstion wnd carboxylution, Mechanism of Fries mesmangement.Reimer-
Tiemenn Reaction, Claisen condensaion, |ederer-Manasse reaction, Gantermant-Koch
Reaction, Houben-Heesch Condensation, Schotten = Baumann Reaction.

2. Ethers and FEpoxides {6 Lecture)

Ethers: Structire, Physical properies, preparation { Williamson synthesis). Reactions
Ciesvage by acids. Electrophilic subsiitution in ethers.

Expoxides: Preperation: From Halohydrins, Peroxication of Carbonssarbon double bonds:
Reactions with acid, base and Grignard reagents.

3 Chemistry of Carbonyl compounds (aldehvdes and hetones) (2
Lecture)

Nomenclature and structure of the carbony| group. Synthesis of aldehvdes and kétones with
particilar reference o the synthesis from acid chlonides, synthesis dsing | 3-dithianes, from
uitriles and carboxylic weids. Physical properties. Mechanism of nuclsophile additions 1
carbony| proup with particular emphasis on benzoin, aldol, Perkin and Knoevenagel
comdensation. Condensation with ammonte and its dervatives: Whtig reaction, Mannich
reaction. Lise of ncetals os protecting group, Oxidanon of aldehydes, Baever-Villiger
oxidition of ketones. Cannizzam reaction. MPV_ Clemmensen, WollY-Kishner, LIAILS and
NaBH4 redoctions. Halogenstion of enolizable ketones, An infroduction © o-, funsaturated
aldehyde and ketongs,

4. Carboxylic Acids and derivatives 4
Lecture)

Carboxylic Acids: Nomenclature, structure -and- bonding, physical properties, acidity of
carboxylic scids, effects of substituents on achd strength. Preparation of carboxylic acids.
Reactions of carboxylic acids, Hefl-Volhand-Zelinsky reaction. Synthesis of acid chlorides.
esters snd amides. Reduction of carboxyiic acide Mechanism of decarboxy Intion. Methods of
formution and chemical reactions of halo acids,

3070 @L @L‘j 3___'_.__;—';



Hydroxy acids: maleic, tataric and citric aeids. Methods of formation wnd chemical reactions
of unsaturnicd monocarboxyliy acids

Dicarboxylic acids: methods of formation and effect of heat and dehydranng agents.

Carboxytic acid derivatives: Strocture mnd nomenclatre of acid chiordes, esiers. amides
furea) and acid ashydndes. Relative stability of acyl derivatives Physical peoperties
interconversion of acid derivatives by nucleophilic acy] substitation.

Preparation of carboxylic acid derivatives, chemical reactions, Mechanism of esterification
and hedrolvais (scidic and basic),

Organie Chemisory:

1. E. L Eliel Stereochemistey of Crganie Compounds, Willey.
Morrison und Bovd, Organie Chemistry, Premtice-Hall, New Delhi

3. iﬁh‘! Mukerji and Singh. Reaction mechanism in Organic Chemistry, Macmillan,

print.

4. Elementary Spectroscopy, Y.R, Shanma, S, Chand,

3. G, Mare Lowdon, Organic Chemistry, Oxford University Press (Replica press),
Kundali, Harvasa

6. Jagdamba Singh, Undergraduate Organic Chemistry Vol.-L Pragati Prakashan

Lab Course B.Se. 111 semester (4 hour)

L. Imorganic preparatons: X marks

it) Cuprous chloride

(i) Potatsh alum o5

(1iiChrome alum -

iiviAnimonium femic sulphaie

(v} Ferrous oxdlae

3. Mdentification of simple organic compounds { tormation of derivatives not included),

12 marks

341} Determination of enthalpy of neutmlimation of hvdochloric scid with sodium

hyidroxide. 10 marks

(i) Determination of enthalpy of solations (INHLNC: & Callz),

(i) Separation of amine scids and sugars by paper / TLC chromatography.
4. Yiva 5 marks
5. Record 3 marks

Semester IV (9 lectures)
Paper 1: Inorgunic Chemistry/Physical Chemistry
1. Thermodynamic nnd Kinetic Aspects of Coordination Compounis i8 Lecture)

A brief outline of thermodynmmic and kinetic stability of metal complexes and factors
affecting the stability of coordinttion compounds. Substitution resctions in squore planar
complexes.

=



1. Magnetic Properties of Transition Metal Complexes (8 Lecture)

Types of magnetic behaviour, methods of deterrmning magnetic susceptibility; Gouy™s and
Cumcke s mithody, spm only formuls, corrclaton of ps and peff values, arbsial contribution
o magnetic monsents. application of mognetic moment data for 34 menal complexes.

A Physieal Properties and Molecular Structure {8 Lecture)

Optical properties and their relation with chemical constitution. polarization. Classius-
mossotti equation, arientation of dipoles in un electric ficld, dipole moment, induced dipole
muoment, messurement of dipole moment-temperature method and refractivity method, dipole
mament snd its application in determining the structure of molecuoles.

4. Surface Chemistry, Catalysis and Phase Equilibriom {16 tecture)
Bulk phises and interfacial region, types of imerfaces: Surface tension and interfacial lension.
Adsorption of gases on sofids, chemisorption und physi-sorption. desorptom. Adsorption
tsotherms, theories of adsorption, Langmuir isotherm, Freundiich isotherm, Adsorption and
cutalveis; Catalysis, chorucleristics of catalyzed reactions, classification of catalysis,
miscelianeous examples.

Suslerment and meaning of the terms; phase. component and degree of freedom. derivation of
Gibbs phase rule. One componem systems-water. sulphur, carbon dioxide, helium, Phase
equilibria of two component systems: solid-liguid equilibra, simple autectics Bi-Cd, Ph-Ag.
sysierns, desilvensation of lead; construction and interpretation of general phase diagrams for
liquid vapour, Hquid-liquld and liguid-solid systems

Books Suggested:

Inorganic Chemistry:
I, LD, Lec Concise, Inorganic Chemistry, ELVS.
2. Puri, Sharma and Kalive. Principles of inorganmic Chemustry, Milestone Publisher and
[Mstributors,
3, RL. Madan, Chemisiry for degree studenss, 8. (hand & Conpany, New Delhi.
4. Selected wplcs in Inorganic Chemisiry. Malik, Tuli and Madan, 8. Chand &
5. Company, New Defhi.
6. Satya Prakash Modemn Inorgante Chemistry, S, Chand & Company, Neéw Delhii, LL.
Finar, Hrgnm: Chemistry, Pearson,
Pll}*:a&ll Chemistry
A.thns P.W.. Physlml Chemistry, Oxford University Press.
1. Bell 1XW., Physical Chemistry, Thomson Press.
3. RL. Madan, Chemisiry for degree students. S. Chand & Company, New Delhi
4. Puri and Sharma end Pathuniya, Principles of Physical Chemistry, Milestone
Pubhisher and Distributors, New Dethi.
5. Bahl and Tuli, Essential of Physical Chemistry. 8. Chand & Company. New Delhi,

Paper [1: Organic Chemistry
1. Nitrogen Containing Orgunic Compounds i 14 Lecture)
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Preparation of nitronfkanes and nitrourenes, Chomical resctions of nitroalkanes. Mechanism
of nuglcophilic substitution in pitroarencs and their reduction in acidic. neotral and alkaline
medium. Picric acid. Halonitroarenes-renctivity, structure and nomenclature of amines
Physical properties. Separation of mixture of primary, secondsry and lerliary amines.
Structiral featires affecting basicity of amines. Amine salts as phase-transfer catalysts.
Preparation of alkyl and aryl amines (reduction of mitre compounds. nitriles), reductive
amination of aldehydic aml ketonic compounds. Gebriclphthalimide reaction, Hofmann
sromamide reaction. Reaction of amines, electrophilic srormuatic substitution in arvl amings,
reaction of amines with nitrous acid. Synthetic transformations of aryl diseonium salis, wo
coupling

2. Chemisiry of Carbohydrates (10 Lecture)

Classificanon and nomenclature. Monosacchardes. mechanism of osazone formation,
metrcamversion of ghecose and fructose, chain Tengthening and chain shortoning of aldoses
Configumtion of monossecharides, Frythro and threo disstereomers. Conversion of glucose
mie mannese. Formmtion of glycosides, ethers and esters. Determination of ring size of
monossccharides Cyelie structure of [i=)-glucose. Mechaniem of muarowmtion. General
study of disscchandes (structure determination oot required). General introduction of
struciure of ribose and deaxyribose,

X Amine Acids, Peptides, Proteiny and Nucleic Acids (14 Lecture)

Classification, structure and stereachemistry of amino acids, Acid-basc behavior, isoelectric
point and electrophoresis. Preparation and meactions of d-amino acids. Simuctire and
nomencluture of peptides and proteins. Classilication of prolgins Peplide sticrure
deicrmination, end group analysis. sclective bydrolysis of peptides. Classical peptide
symhesie, solidphase peptide synthesis. Structures of peptides and proteins. Leveiz of protein
siructure, Protein deramiration.

Muclélc acids : Inroduction. Constituents of nucleic aods. Ribonocleosides and
ribonucleotides. The double helical strpeture of DNA

4. Heterveyelic Compounds (12 Lecture)

intoduction: Molecular orbiml picoure and aromatic charoctenstios of pyvrrole. furan.
thiophene and pyndine. Methods of synihesis and chemical resctions with particular
emphasis on the mechanism of clectrophilic substinmion. Mechanism of nucleophilic
substitution reactions in pyridine derivatives. Compuarison of basicity of pyridine, piperidine
and pyrrole. Introduction of condensed five- and six membered beteroeycles. Preparation and
reactions of guinvlene and isoquinolens with speclal refbrence 1o Fischer-Indole synthesis,
Skraups svnthesis and Bischler-Mapiernlski  synthesis. Mechanism of  electrophilic
substtution reactions of guinolene and isoguinolens.

Books Sugzested:
Organic Chemistry:

-

t. E L Elel Stevsochemistey of O ganic Compounds, Wilkey.
2. Momison and Boyd, Organic Chemistry, Prentice-Hall. New Delhi.



1, 5M Mukerji and Singh. Ressction mechanism in Onganic Chemistry, Maemillan,
Reprint

4. Elememary Spectroscopy, YR, Sharma, 5. Chand,

3, G Mare Loudon, Orgmmic Chemistry, Oxford University Press (Replica press),
Kundaii. Harvaan.

6. Jagdamba Singh, Undergraduate Orgaric Chenistry Vol -1, Progati Prakashan

Lab B.Se. IV semester (4 hour)
1. Preparation of inorganic complex compounds - 8 muarks
{1} Tetmammine copper sulphate (ii) Prussian blue  (iii) Hexammine nickel (11} chloride
(v} Pestassium trioxalsto chromate (111) {v) Hexaammine cobalt ( [TH) chlaride,
2 Estimation of functisnsl groups such ws—OH, -NH: ~CHO, -COOH ete. 12 miarks
3. 411 Kinetics of First order reaction O marky

(i} Viscosity -composition curve for a binary mixture.

(i) Determination of strength of unknown acids or bases by using pHmetrs,
% Viva 5 marks
6 Record 5 marks

Semester V (W fectures)
Paper I1: Physical Chemistry
1. Elementary Quantum Mechanics - T3 Losture)

Cuantem mechanics of simple systenis: Schrodinger's wave equation, and time dépendent
Schrodinger's wave equalion, postulies of guantum mechanics, Eigen functions and eipen
values and quantum mechanical operatore. Expecsation wvalue of o physical guentity.
Orthopanality of wave lunctions. The ponicle in a one dimensional box problem and its
solutions. Parficle in three dimensional box. Degeneracy, rigid rotor and harmonic oscillator.

2. Mulecular Spectroscopy {14 Lecture)

Regiom of clecromagnetic spectrum. emission and absorption spectra, signal 10 noise raiio
and resolving power, width and infensity of spectral transitions, pure rotational specira,
datomic nigid roior molecules, effect of ispiope sohstitution, vibratiodal and vibration-
motational specira of dintormic moleeules, harmonic oscillmor-rigid rotor approximation,
snharmonicity effect, normal modes of vibration, infrared specira of linear and bemt ARZ
malecules, elecironic spectrn of dimomic molecules. vibrtional strocture, Franck-Condon
principle.

3. Photochemistry (12 Lecture)

Interaction of radiation with matter, difference between thermal and photochemical rocesses.
Laws of photochentistry; Grothuss-Deipper luw, Lambert's law, Lambers-Boer's law, Stark-
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Finstém law, Jablonski disgram depicting various processes occuming i the excited state,
gualitative description of fluorescence, phosphorescence, non-radiative processes (Intemal
conversion, miersysiem crossing ). quantum vicld, photosensitized resctivns-cnergy transfer
processes ( simple examples).

4. Energy and Distribution Law (6 Lecture)
Dejreey of freedom. tvpes of epergies in lincar and pon-linesr molecules, dervation and
applications of Maxweil-Boltzmann disrribution law.

Rooks Suggested:

Physical Chemistry

Atkins P.W.., Physical Chemisiry, Oxford University Press.

Bell D, W . Physical Chemistry, Thomison Press.

B.L. Madan, Chenusiry for degree smdents. 5. Chand & Company, New elhi
Puri and Shorma and Pathaniva, Principles of Physical Chermistry, Milestone
Publisher und Distribotors, New Dethi,

Bahland Tul. Essential of Physical Chemistry, 5. Chand & Company, New Delhi:
G Joshi, R Verma, R Hohuguna and 8 Kothival, Integrated Instrumental methods in

spectriscopic and separation lechnigques Pragati Publication Meerut
Paper 1: Inorganic Chemistry/Organic Chemistry
1. Basics of Bininorganic Chemistry (10 Lecture)
Intraduction of hininorgame chemistry, General properties of hiological molecules, physical

mméthods i bio-inorganic chenvistry, Binding of metal jons and complexes with liomaolecule
sotive centers, Alorms und group transfier chemistry. Eleetron transfer iqimqpﬁns

el el Al

-k

L Inorganic Pulymers of Silicones and Phosphates (¥ Lecture)
Silicones: siloxanes, stheone rubber, polymethvitivdrosiloxanes, applications. Phosphazenes,
nature of bonding mn triphosphazenss. Jeolnes.

3 Organe-Metallic Compounds & Organic Syathesis vis Enolates {16 Lecture)
Chrganic derivatives of lithium and magnesium — their prepamtion, properties and reactions.
Urgznocopper intermediates; Organozine compounds; formation #nd chemica! reactions.
Synthetic applications of other transition metals Nomenclature, struciral fearores, methods
of formation and chemical reactions of thiols, thioethers, sulphonic acid. sulphonamides and
sulphagusnidine,

Agidity of methylene hydrogen, alkylaion of dicthylmalonate and ethylaceoacetate.
Synthesis of ethylacetoacetate, the Claisen condensulion. Keto-enol imutomerism of
cthylncetoncetate. Syathetic wses of ethvlacetoacetate and diethyImalonate.

4. Synthetic Poly mers and Syaihetic dyes 10 Lecture)

Addition ur cham-growth polymerization. Free mdical vinyl polymerization, sonic vinyl
palymerization, fegler-Natta polymerization and vinyl polymers. Condensation or step-
growth  polymerization. Polyesters, polyamides, phenol formaldehyde resins, uren
formaidehvde resins, epoxy resins and polyvurethanes. Natural and symhetic rubber,
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Colour smd constitution (electromic conceptl, classifieation of dyes. Synthesis md uses of
Methyl orange. Malschite green, Phenolphthalein, Fluorescein, Alizarin and Indigo,

Books Suggested:
Inorganic Chemistry:
1. LD, Lee Concise, Inorganic Chemistry, TLVS.
2. Puri. Sharma and Knliva, Principles of Inorgumic Choemistry, Milestone Publisher snd
Dastribotors.
3. R.L, Madan, Chemistry for degree siudents, S, Chand & Company, New Delhi.
4. Selected topics in Inorpanic Chiemistry, Malik, Tuli and Madan, §. Chand &
8. Company, New Delh,
6. Satys Prukush, Modemn Inorganic Chemistry, S. Chand & Company, New Delhii 11
Finar, Organic Chemistry. Pearson.
Organic Chemistry:
1, E L Eliel, Ssereochemistry of Organic Compounds, ‘Willey.
2. Mormison and Boyd, Organic Chemistry, Prentice-Hall, New Delhi.
3. SM. Muker]i and Singh. Reaction mechanism in Organic Chemistry, Macmillan,
Reprint
4. EBlomemary Spectrescopy, Y R, Sharma 8. Chand,
5. G Marc Loudon, Organio Chemistry, Oxcford University Press.(Replica press),
koundali, Haryvana.

Lab Course B.%e. ¥V semester (6 hour)

1. Geavimetric estimations of copper-zine, copper-ticke] and silver-copper in their regpective
solutions 12 marks
2. Separation of binary mixture of organic compounds {solid-solid ), 10 marks.
3. A1) Determination of equilibrivum constant of methyl acetate hydrolysis Feaction. 8 mark
(i Potentiometric titration: Acid-hiase.
(iii MOwder of seaction of 15/ Acetate™

4 Viva 5 marks

5. Revord S marks
Semester VI (% lectures)

Paper 1: Phvsical Chemistry

1. Hasics of N\MHR and Mass Spectrometry {10 Lecture)

Principle and Instrameration of NMR spectroscopy, tuclear shiclding and deshielding,
Favtors gifectng chemical shift. Spm coupling. Applications of NMR spectroscopy.
Apphications of NMR spectroscopy. Introduction and Prnciple of Mass Spectrometry;
Instrumentation of Mass Specrometer lon Source or lonization Chamber Llectron-lmpacs
ionisation (El-MS) Chemical lonisation (CI-MS: m'z peak; Applicatons of mass
SPOCTTOSCapY,

L Introduction o Nuclear Chemisiry {14 Lecture)
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Nuclesr Chemistry: Classification of nuclides, nuclear stability and binding energy. atomic
eneriy. Radivactivity: general churpcteristics of madivactive decay kinetics, artilicial
radigactivite. detection and measurament of radicactivity: GM counter,

Nuclear Resctions: Types of nuclear reactions. conservation of linear momentum and mass-
energy in nuclear reactions. muclear reaction cross section, Compound necleus theory and its
experimentul verification; nuclesr fission process. fssion energy:

Interaction of nuclear radiations with maner- charged paricle; neutrons and gamma roys
Radiolysis of water and ngueous solutions, mdistion dosimetry

3. Selutions and Colligative Properties (12 Lecture)

Tdeal mnd non-idesl solutions. methods of expressing concentrations of solutions, activity and
Bctivity coefficient, Dilute solutions, eolligative properties, Resoult’s law, relative lowening of
vipotir prossure, molecular mass determination.. Osmosis, law of psmotic pressure and |ts
mepsirement, determination of molecular mass from osmetic pressure. Elevation of botling
point and depression in freezing poimt. Experimental methods for determining various
colligative propertics. Abnormal molar mass, degree of dissociation and association of
solules.

4. Separation Technigues (10 Lecture)
Introduction t Anafytical Chemistry and s imterdisciplinary nature; Concept of sampling;
Imporiance of accuracy, precision aad sources of error in analytical measurements:
Presentation of experimental datn and results, from the poimt of view of sigmificant figures:
Definition, geneml introduction on principles of chromaography, CQualitative and
quuniitative aspects of chromatographic methods ol analysis paper chromatography, TLC
ew. 1€, GLC, GPC, and HPLC. Solvent extrsction: Classifieation, peingiple-and efficiency of
the technigue. Mechanism of extraction: extraction by solvation and chelation,

Books Suggested:
Physical Chemistry

Atkins P,W., Physicul Chemistry, Oxford University Press

Bell D.W., Physical Chemistry. Thomson Press.

BRI Madan, Chemastry fior dégree students, 8. Chand & Company. New Delhi

Puri and Sharma and Pathaniva, Prisciples of Physical Chemistry, Milestone
Publisher and Distributors, New Delhi.

Buih! and Tuli, Essential of Physical Chemisary, 8. Chand & Company. New Delhi.
Essentlals af Nuoclear Chepustry, 1), Amikar, 4th Edition, (2003) New Age
Inemational Publishers, New Delhi

7. G Joshi. R Verma, R Bahuguna and 8 Kethival, Imegrated [nstramental methods in
spectroscopic and separation technigues Pragati Publicstion Meerut
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Faper ll: Inorganic Chemistry/Organic Chemistry
L. lntroducilon of Supramolecutar, Nano & Green Chemisiry {10 Lecture)
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Definition, moleoule 1o -supramolecule, molecular aggregate to crystalline nggregpate;
synthetic methods: choiee of huilding units, reaction condition, design of structures: nano and
meogn carbon tubes, meso structures, napoctusters and nanowires; applications. Principles and
concepts of green chemistry, Need for Green Chemistry. Goals of Green Chemistry: Brief
introduction of twelve principles of Geeen Chemistry, with examples, special emphasis on
atom economy. reducing loxmciHy, green solvents,

1. Acids and Bases, Hard soft acids and bases & Non agueous Sobvents (14 Lecture)

Variows definitions of acids and bases, A generalized acd-base concept, Measurement of
acid-hase strengih, Lewis inferactions in non-polar solvents, Systematics of Lewss aciud-base
interactions. Bond epergies, steric effects, solvation cffects and ocid-base anomalies,
Clussification of acids and bases as hard and sofi. Pearson™s HSAB concept, acid-basc
strength and hardoess and soliness. Symbiosis. theoretical basis of hardness and softness.
cloctronegativity and hardness and softness.

Classification of solvents, thelr peneral characteristics. physicul propertivs of the selvents
reaction in ponagquécus solvents-higmid NH3 amd SO (auto-ionization, peecipitation
reachions, acid-base reaction, oxidation-reduction reactions. salvation and solvolysis, complex
formation )y, merits and demerits;

X Spectroscopy and [t's use in structure determination of erganic molecules
(12 Leeture )

Infrared Spectroscopy. Principle of IR: fundsmental vibmtional modes; Factors affeciing
vibrtional frequencies, energy. selection rules. and transition frequegey$or  Harmonic and
-harmonic distomic oscillator; Instrumentation of [R: Introduction and principle of
Ulirmviolet and Visible spectroscopy; Beor Lambert Law:; energy, selection rules. and
mansition frequency for dutomic molecule; Instrumentation of UV specirophotometer:
Applivations of UV-Via, IR and NMR in the structure desermination of simple organic
minlecules.

4. Introduction to Medicinal Chemistry (8 Lecture)

Introduction to medicinal chemistry, Dug discovery, design and development; Synthesis of
the representutive drups of the following classes: analpesics sgenls, antipyretic agents, anti-
inflammatory agenls (Aspinin, pumcctamol. huprofen): antibictlcs (Chloramphenicol ).
sntibacterial and antifungal agents (Sulphonamides: Sulphancthoxazol, Sulphacesamide.
Trimethoprim).

Books Suggested:
lnurglm: Chmu:h‘f'
LD Lee Concise, Inorganic Chemistry, ELVS.
l Per, Sharma and Kaliva, Principles of Tnorganic Chemistry, Milestone Publigher and
3. R.L. Madan, Chemistry Tor degree students, 5, Chand & Company. New Dells,
4. Sclected topics in Inorganic Chemistry, Malik, Tuli and Madan, §. Chand &
3. Company. New Delhi,
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6. Satya Prakash, Modemn Inorganic Chemisiry, S. Chand & Company, New Delhii. LL,
Finar, Organic Chemistry, Pearson,

7. LM. Lehn, Supramilecular Chemistry, VCH

Geoffrey A Ozin_and Andre Arsentte.Nenn Chemistry, RSC Publishing

Green Chemistry: Environmentally benign reactions V K Ahlavaliz 2007

Organic Chemisiry:

E, L. Ebel, Stereachemistry of Organic Compounds, Willey,

Morrison and Bovd, Organic Chemistry, Prentice-Hall, New Dethi.

5.M. Mukerji and Singh. Reaction mechanism in Organic Chemistry, Macmillan,

Reprint,

Elemeniary Speciroscopy, Y.R. Shamma. 5. Chand.

(G, Murc Loudon. Organic Chemistry. Oxford [Iniversity Press (Replica press),

Kundali. Haryana

6. New Trends in Green Chemustry, V K Ahlovaia and M Kidvid, Amamaya Publication
New Deihi 2004
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Lab Course B.S¢. VI semester (6 hour)
1. Volumetric and gravimetric analvsis of inorganic elements 12 marks
1. Two step organic synthesis + 10 mmrks

a Nitmbenrene 1o melsdinotroaniline
b} Benraldehyde to banzamide

¢} Benraldebvde to Benzil

d) Aniling o p-Bromobenzanilide

3.(0) Condustonetric itrations; Acid-base T8 marks
(i) Kinetics of catalyvtic decomposition of Ha0y.
fini) Dewermination of PH of the given wolution using gliss clectrods.
(i) Surince tension-composition curve for i binary Tiquid mixture,

4. Viva 5 marks
5. Record 5 morks

W) Pane



