B.Sc. Part Il
Subject : Physics
Paper - |

Title of the Paper : Kinetic Theory, Thermodynamics And Statistical Physics

Max. Marks : 50

Note - The paper is divided in five units. The examiner should ask at least one question

Unit |

Unit Il :

from each unit. Internal choice within the unit must be provided. Numerical
problems in each unit should be asked.

Kinetic Theory of Matter (15)
Ideal Gas : Kinetic model, deduction of Boyle’s law, interpretation of
temperature, estimation of rms speeds of molecules. Brownian motion, estimate of
the Avogadro number. Equipartition of energy, specific heat of monatomic gas,
extension to di-and triatomic gases, Behaviour at low temperatures. Adiabatic
expansion of an ideal gas, application ot atmosphere physics.
Real Gas : Van der Waals gas, equation of state, nature of Van der Waals forces,
comparison with experimental P-V curves. The critical constants, gas and vapour.
Joule expansion of ideal gas, and of a Van der Waals gas, Joule coefficient,
estimates of J- T cooling.
Liquification of gases : Boyle temperature and inversion temperature. Principle of
regenerative cooling and of cascade cooling, liquifaction of hydrogen and helium.
Refrigeration cycles, meaning of efficiency.

Thermodynamics (18)

The laws of thermodynamics : The Zeroth law, various indicator diagrams, work
done by and on the system, first law of thermodynamics, internal energy as a state
function and other applications. Reversible and irreversible changes, Carnot cycle
and its efficiency, Carnot theorem and the second law of thermodynamics.
Different versions of the second law, practical cycles used in internal combustion
engines. Entropy, principle of increase of entropy. The thermodynamic scale of
temperature; its identity with the perfect gas scale. Impossibility of attaining the
absolute zero; third law of thermodynamics.

Thermodynamic relationships : Thermodynamic variables; extensive and
intensive, Maxwell’s general relationship, application to Joule- Thomson cooling
and adiabatic cooling in a general system, Van der Waals gas, Clausius-
Clapeyron heat equation. Thermodynamic potentials and equilibrium of
thermodynamical systems, relation with thermodynamical variables. Cooling due
to adiabatic demagnetization, production and measurement of very low
temperatures.

Unit I11: Statistical Physics (15)

The Statical basis of thermodynamics : Probability and thermodynamic
probability, principle of equal a priori probabilities, probability distribution and its
narrowing with increase in number of particles. The expressions for average
properties. Constrainsts, accessible and inaccessible states, distribution of particles
with a given total energy into a discrete set of energy states.



Some universal laws : The mu space representation, division of mu space into
energy sheets and into phase cells of arbitrary size, applications to one-
dimensional harmonic oscillator and free particles. Equilibrium between two
systems in thermal contact, bridge with macroscope physics. Probability and
entropy, Boltzman entrophy relation. Statical interpretation of second law of
thermodynamics. Boltzman canonical distribution law and its applications;
rigorous from of equipartition of energy.

Maxwellian distribution of speeds in an ideal gas : Distribution of speeds and of
velocities, experimental verification, distinction between mean, rms and most
probable speed values. Doppler broadening of spectral lines.

UnitIV:  Transport Phenomena and Black Body Radiation (15)
Transport phenomena in gases : Molecular collisions, mean free path and collision
cross sections. Estimates of molecular diameter and mean free path. Transport of
mass, momentum and energy and interrelationship, dependence on temperature
and pressure.
Blackbody radiation : Pure temperature dependence, Stefan- Boltzmann law,
pressure of radiation. Spectral distribution of BB radiation. Wien’s displacement
law, Rayleigh-Jean’s law, the ultraviolet catastrophy, Planck’s quantum
postulates, Planck’s law, complete fit with experiment, Interpretation of behaviour
of specific heats of gases at low temperature.
unitV : Quantum Statistics and Laser (15)
Transition to quantum statistics : ‘h’ as a natural constant and its implications,
cases of particle in a one dimentional box and one-dimensional harmonic
oscillator. Indistinguishability of particles and its consequences, Bose- Einstein,
and Fermi- Dirac conditions; applications to liquid helium, free electrons in a
metal and photons in blackbody chamber. Fermi level and Fermi energy.
Laser system : Purity of a spectral line, coherence length and coherence time,
spatial coherence of a source, Einstein’s A and B coefficients, Spontaneous and
induced emissions, conditions for laser action, population inversion.
Application of lasers : Pulsed lasers and tunable lasers, spatial coherence and
directionally, estimates of beam intensity, temporal coherence and spectral energy
density.
Lasers and nonlinear optics : Polarizatin P including higher order terms in
E and generation of harmonies, momentum mismatch and choice of the right crystal and
direction for compensation.



B.Sc. Part 11
Subject : Physics
Paper - 11
Title of the Paper : Waves, Acoustics and Optics
Max. Marks : 50

Note - The paper is divided in five units. The examiner should ask at least one question

Unit |

Unit Il :

from each unit. Internal choice within the unit must be provided. Numerical
problems in each unit should be asked.

Waves (15)
Waves in Media : Speed of transverse waves on a uniform string, speed of
longitudinal waves in a fluid, energy density and energy transmission in waves,
typical measurements. Waves over liquid surface : gravity waves and ripples.
Group velocity and phase velocity, their measurements.
Superposition of waves : Linear homogeneous equations and the superposition
principle, nonlinear superposition and consequences.
Standing waves : Standing waves as normal modes of bounded systems,
examples, Harmonics and the quality of sound, Chaladni’s figures and vibrations
of a drum. Production and detection of ultrasonic and intrasonic waves and
applications.

Acoustics (15)
Noise and Music : The Human ear and its responses; limits of human audibility,
intensity and loudness, bel and decibel, the musical scale, temperament and
musical instrument.
Reflection, refraction and diffraction of sound : Acoustic impedance of a medium,
percentage reflection and refraction at a boundary, impedance matching for
transducers, diffraction of sound, principle of a sonar system ranging.
Applied acoustics : Transducers and their characteristics, recording and
reproduction of sounds, various systems, Measurements of frequency, waveform,
intensity and velocity. The acoustics of halls, reverberation period, Sabine’s
formula.

Unit I11: Geometrical Optics (18)

Fermat’s Principle : Principle of extremum path, the aplantic points of sphere and
other applications. General theory of image formation; cardinal points of an
optical system, general relationship, thick lens and lens combinations. Lagrange
equation of magnification, telescopic combinations, telephoto lenses and
eyepieces.

Aberration in images : Chromatic aberrations, achromatic combination of lenses
in contact and seperated lenses. Monochromatic aberrations and their reductions;
aspherical mirrors and Schmdt corrector plates, aplanatic points, oil immersion
objectives, meniscus lens.

Optical instruments : Entrance and exit pupils, need for a multiple lens eyepiece,
common types of eyepieces.



Unit IV: Physical Optics (Interference and Diffraction)(15)
Interference of a light : The Principle of superposition, two-slit interference,
coherence requirement for the sources, optical path retardations, lateral shift of
frings, Rayleigh refractometer and other applications. Localised fringers; thin
films, applications for precision measurements for displacements.
Haidinger fringers : Fringes of equal inclination. Michelson interferometer, its
application for precision determination of wavelength, wavelength difference and
the width of spectral lines. Twymann-Green interferometer and its uses. Inensity
distribution in multiple beam interference, Tolansky friges, Fabry-Perot
interferometer and etalon.
Fresnel diffraction : Fresnel half-period zones, plates, straight edge, rectilinear
propagation.

UnitV : Fraunhoffer Diffraction (15)
Fraunhofer diffraction : Diffraction at a slit, half-period zones, phasor diagram
and integral calculus, methods, the intensity distribution diffraction at a circular
aperture and a circular disc, resolution of images, Rayleigh criterion, resolving
power of telescope and microscopic systems, outlines of phase contrast
microscopy.
Diffraction gratings : Diffraction at N parallel slits, intensity distribution, plane
diffraction grating, reflection grating and blazed gratings. Concave grating and
different mountings. Resolving power of a grating and comparison with resolving
powers of prism and of a Fabry-Perot etalon.
Double refraction and optical rotation : Refraction, in uniaxial crystals, its
electromagnetic theory. Phase retardation plates, double image prism. Rotation of
plane of polarisation, origin of optical rotation in liquids and in crystals.

Text and Reference Books :
1. A. K. Ghatak, “Physical Optics”.

2. D. P. Khandelwal, “Optics and Atomic Physics”
(Himalaya Publishing House, Bombay, 1988).
3. F Smith and J.H. Thomson, “Manchester Physics

Series, Optics” (English Language Book Society and
John Wiley, 1977).
4. Born and Wolf, “Optics”.
5. K.D. Moltev, “Optics” (Oxford University Press)
6. Sears, “Optics”.
7. Jenkins and White, “Fundamental of Optics”
(McGraw-Hili)



B.Sc. Part 11
Scheme of Practical Examination

Note - Every student is required to perform at least 15 experiment out of the list given
below. In Practical Examination every student must perform one experiment of 3
Hrs. duration. In practical examination the break up of marks is as follows :

I for Regular Students :-

Practical Marks Sessional Marks Viva Total
| 25 10 15 50
11 for Ex-Students :-
Practical Marks Viva Total
| 35 15 50

List of Practicals :-

A. Kinetic Theory of Matter :

1. Study of Brownian motion.

2. Study of adiabatic expansion of a gas.

3. Study of conversion of mechanical energy into

heat.

4. Heating efficiency of electrical
varying voltages.

B. Thermodynamics :

1. Study of temperature dependence
radiation.

2. Study of temperature dependence of spectral

density of radiation.

3. Resistance thermometry.

4. Thermo-emf thermometry.

5. Conduction of heat through poor conductors

different geometrics.

C. Statistical Physics :

1. Experimental study of probability distribution
for a two-option system using a coloured dice.

2. Study of statistical distributions on nuclear
disintergration data (GM Counter used as a

D. Waves and Acoustics :

1. Speed of waves on a stretched string.

2. Studies on torsional waves in a lumped system.
3. Study of interference with two coherent sources
of sound.

4, Chaldni’s figures with varying excitation and
loading points.

5. Measurement of sound intensities with different

situation.

kettle with
of total
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black box).



6. Characteristics of a microphone + loudspeaker

system.

E. Geometric Optics :

1. Designing an optical viewing system.

2. Study of monochromatic defects of images.

3. Determining the principal points of a combina

tion of lenses.

F. Physical Optics :

1. Study of interference of light (biprism or wedge
film).

2. Study of F-P etalon fringes.

3. Study of diffraction at a straight edge or a single
slit.

4. Use of Diffraction grating and its resolving limit.
5. Resolving limit of a telescope system.
6. Polarization of light by reflection; also

squarred law.
Study of optical rotation for any system.
Lasers :
Study of laser as a monochromatic coherent
Study of divergence of a laser beam.
Additional Practicals :
A by Newtons Rings.
u, o of prism by spectrometer.
u,, p, of Calcite Prism by Spectrometer.

4. Percentage absorption of light by photometer.

wNh R INdE O

COs-

source.



ch- , - Ih- f}rh; ok
1ij iFke
x 1k dk v.kxfrdh; f1)kr] A’ek xfrdh ,o Bkf[;dh Hkfrdh rrk
ylJ

e UG B BT 5 THIE H il TAT B, IS DS H UH U AMAIF ®Y A gl Ifart 2|
UAH §HIS ¥ ARG fAdHed AMaLH & | YD ghls H ifdhd U Y S =1y |

bdkb! 1 Xk dk v.k xfr f1)kr §15%

3meel I ¢ UMY Uy, I R ®T T, dTUshH @l JTEROT, JAU[E] bl
T, AT BT i, STSHIA A Tanlsl W&l &I e, ol
qafaMTe 4, g, g vd B wAme 9 &1 faftre o, =1 amdi
WR I $ FdeR, AR I BT $gW TR, dgFsad difdal & forl

SHDT U |

grfde 9 - grSRardl I JfERAT FHIGRY], qrexdld dai Bl Ui,
U G—d1 gl & o | Hiiae Fadie, 9 vd ary | eyt ¥ ud
JrexaTel 9 T 5[l YR, S[ol OTd, S[ AFa ehde |

i1 &1 g RIS 1Y AT ISTHHAYT 1Y, GAATSl TAT HHD ST el BT
Rigid, gTSgio Td Eiferad &l Gavr, Weiideld dsh, TeIdl &l AT |

bdkb 2 Aekxfrdh di fu;e U154

YEl s, A= e g e §RT U9 M IR &R, ™R
BT YA I, IRE Holl AT Bl Ud 3T UART, ISHHAV T
FghAY URGc, B <h Td IHD! Q&al, BHA—UYHT TAT SR
o1 fgda frm, fgd s & =1 @M, aRe <89 SOl § Ugad
ORI dh, Toidl, U=eidl gig &1 RAGId, a9 &1 SHEid T, ol
I AU UM W FAged], IRAYRI A1 UKl $H_ Bl STRAHIAT, SHANIadh!
&1 Jorg g4 |

SHAIS Fag ©  FHAID o= [OKJd vd Ted, agdd & 9EI |G,
Wﬁtﬁmzﬁaﬁ—wawm—sﬁwﬁw,w
f\ﬂ:{ FATS RITH—FT IR T H™I ‘{'IHICJ?‘{UI SR fawa e
WWWW SH TP TR A GHEY, g

Iq'ﬂ*ﬁlcb"l &IXI ?IICIOH Jifa =1 aral &1 IcreA Ud Hg |

bdkb' 3 Arekxfrdh dk B[ ;dh; wk/kkj 4154
@ G H gig & AT SHGBT Fhdd, A N & for) e, Ufdey,




TR Td AR eI, FId fol Holl drel Boll Bl fAfdem ol
TRI A ST |

HO WD A © R ITHY BT TR0, R D BT WD Holl, A,
DT, DISHRIT H A9, T AT srraddi qiferd dom qad &M & for
AW, W FHh H el &1 dged, R Wifdel 9 999 9g
UIfear Ud T, diccoiig & Uil Wdy, SENfaeT @ feda g
BT AIRFHIY fddas, dicco@ &1 daHfbd fadvor 9 don sas
YA, FHoll 4 faror & 199 1 @ilikege! 3 e |

el A # A1l BT ApAdferad faaRo ¢ T AR A faaRw,  yEife
YA, i e, a9 WA aTd iR Sifdead g o9 # fawg,
JoichH ATl BT SR fIRIATH T |

bdkb 4 x Mk e vitkxeu kVuk,: 4154
3vTfaes Hee, SiHd Jad WeT 31U BIc, 3MUlfddh A T JArd Jad
g1 BT T, THE, AT IR $oll BT RIFIAR g 394 IRWRE Hae,
M9 R 19 BT J919 |

FuT fyvs fafdor gl ®T W AU R RAL ®Ihd dieeode R,
T, Ye—Si=1 &1 199, WIST—lid & FaicH JMERNY, wid W,
quf eI UART & |, 9 aml R Il B AR el & @hER
EIRCEEEE

bdkb 5 DokVe B[ ;dh el Ii@De.k rFkk yilj 415%
v UTepfded FRIdie & wu H 9T $9d YN, Uh (99T dfed 9 &oT, Tdh
R omadi cIfors, @il @) onwdl iR S URWH, B-E AT F-D
Reyfaar | g gifered, grgell ¥ Wda Soldgl TR a1 Wl Uve yahis H
HICH @ ol SUANT, HHRAR 3R Holis ol |

oR Hem qouishd AT B Ygdl, Hell Hdg Yd ol ddg GHd, S
DI QRE BT GGl ST & T qAT § o, Wad: Ud URT
IS R a1 & ford ufiar, SRiRem gahH T |

SOR & STUANT : Wg ook Ud TIAdd ofoR <¥[d Holl FRGal doRk Yo
NIdT BT AThTT DI DHell TGl TAT UIhH BT Foll g |

ISR T 3G YhIRIe! @ U1 gavr § H Iedhd Ual Aled qr F=Ial B
STGH, FaIT BT el A afayfd & for S fovea wd e &1 =9 |




ch- , - Ih- f}rh; ok
ilij fyr:

rjx] /ofudh ,o 1dkf”kdh

JfeHaH 3H : 50

I - YD P BT 5 SHIg H dicT TAT B, TID gDhIs H U U AMEIH w4 ¥ gl IHar 7 |
URAd SHIS H ARG [dhed AaID 2 | TP Sdhls | Aifhds Ued I8 oM =1 |

bdkb 1 rjx Hkfrdh
A H TR, b FHE RaEl SR H IR TRAT DI AT, &9 H IaH,
IR BT ATA, TN H Holl T9cd MR FHoll G, Typical HIUF €d Adg &
SR TR, & TR 3R IHIPT, W UG Hell 97, Il A |

JIEIRIT qAT ITb UfThed |

ST TR g el @ GEe f[9en & wU H STl AR, SeTERv,
TSl @R, i< BT TOTd], SE8XT | YTal JATehfaal TAT Sl B HHH,
RS U4 3fasTe &1l h1 IATeH Ud G, S AT |

bdkb 2 Hou /ofudh

IR TG I I 6T R IAD YdS, HFd bl Sgdl H AHTG, eaf=y
TedT UG Yeerdl, 9, SHIdd, IId UHET arer 37 |
e BT WRTEAH, Uaad T4 fdads, degq @ afvel gfderer, | w
gfaerd URIEA Ud JUdad, SrRasddd @l el #el, e T fdad,
AFR e &1 gid, sa= oRT |

U EaT=Ih SASTHd U4 Sa AMWeneftid, eaft o1 stfierd
qAT Yvecdred, faff=1 fSerg, smgfky, R fepfd, TR 3Mrepfd, digar d
9T BT ATGA, 499 D], U= bTdl, Hasa I |

bdkb: 3 T;kferh; ndkf’kdh
B BT RIgId, oRA U RIgid, el & AeHicd =g, 317 IgudIT |

gfafer for & Jm g - e fdes & dreMd g, A=
Hee, dIC o doH o<l P Ao B o, SMaEd B oIl HHIDROT
REET HAWT, TelhIel of| qr AHA® |

yfaferi o fauere quifduerE, | H W TAT U R IG Al DI IAVH
FAIGHE, T Uiy fauerd IR SHHT fARIGROT, el ggor aom vfie
JEP Wic, aHied fdg dd # Sd 1figead, AfFRe o | |




THTeII ST YawHd e gfeidd goell, AfHer # 9gd o Far
BT IR AT, ARG & I YHKR |

bdkb 4 Adk’k dk 0;frdj.k ,0 Quy fooru
FeaRger Rigr, fgRee aafdaror, Sidl &1 dol TGl & TaII T,
gHrei gl &7 A, ol &1 uiidde fovermud, Yol &1 suda=+ il Ud
I AUAN, WFIgd fibwl, udell fhed, fRemu=l & Y& uma H

SIUANT |

iR b=l FHE PP DI i, Aghaad ATABIUMAM, YHIRT Bl
TR ()) TAT &I I U D TR Q& b R (A —A,) iR #
qAT IuiH @l B dlels FERUT A SEeT o uanT, g —i
FABROHAY 3R I AU, dgd Yol AR H ieel b1 faaroy,
ST fihvol, Bell URT ATAHRIH T gerai |

Beol fAqd= g dliold Bica e, el HR ARG T8 |

bdkb 5 YkmugkQj fooru 4
el 3R WR fAf9cs, well o vaq S e faftrn dear faaror, gxi
g§R® R fdac, gl =ehdl W faqa= ufafewdi &1 fawes, Ry & ¥ A
FHAR], SR Td geeell B faWed g\ay, ®ol droRe gedaell &l
AT 579 |

faga afewT - N AR RIRAT wR faadq, dgar faazer gada faada afeT
faes ermar dom Osq @) faues &wdr iR Bl IR &1 faveT &war 9
e T |

fgaruad dem UHRI gavr guid T ey e # fgaruad, s
qer febeeal H USRI goiF &7 SR |




ch- , - Ih- f}rh; ok
Hkfrdlh
ik:kixd ijikk dh i Mr

A9 1 g W P A BH 15 YANT BRAT AT © | YD BT Bl URIAIG qRIem § 3 €S Bl
TR HRAT 3MaeTH 2 | bl BT AaRer 79 JoR 9 8§ —

1-  fu;fer Nk=k d fy, &
RIS 3 NEIcE BIIRCED Bl
25 10 15 50

2- Hrio ,o Lok/;k;h ik di fy, &
RIS 3 HIRgd Bl
35 15 50

Azkxk dh Tph

3.
4. gRadT drecyll & AT fISiell & dIdel &l ST
T |

g SN
1. FFul fafdor & Qo R Rar &1 steaaA |
2, fafevor &1 WaeH g9@ & aqmusd W Rar Eal
T |
3. PINSEEGIREIE
4, A= ST il & dGaradl gRT S
BT FRENT |
5. ST fagd a8 gl qTIHI |

| |iRear i
1. A U T SYANT &R 8Y TR Mg &
forg urRraT &1 FEiRor 8 Uriiie e |
2. (STL.UHITOTH TP dlel dia DI ag) AMoadm faeeq
STl BT |WiRkgeh! fAaRoT &1 37egg |

T T U9 el
1. SRI H T BT AT



2. Lumped System ¥ USH TR T 31T |

3. @ B QA BTG Al & AT IfTHRT BT
T |

4, Hurfad e Wik fd=gail & uRqd= & arer
Chaldnis 3TTeRfcrT |

5. faf=1 sraveretl # wafy dadarl &1 |19+ |

6. AShIBIT + ASSWIHR bl &1 metfors
T |

SIERIDERC NG

1. JHTIHT FIF P AT BT OIS HRAT |
2, gfafewi & T qofia S} BT 31y |

3. A=Al & FIAH & qed fd=gai &1 FiRor |

Giferd Tp1fRTD -
1. (e a1 BTeR fhew) § varer & afaevor
ST |

2. F-P etalon fringes T 31&JY |

3. el fSRT A1 5] HR WR g BT 37 |

4, Diffractions Grating DT SUIJN] uq swr‘ﬂ e

5. XA M o1 faves A |

6. TRIIAA &IRT UDRT dI ZdUT (Cos squared law)

7. el Mg @& forg uaTelia guid T 31eaH |

O

1. Th Juf Hel T Eg I b wU
I |

2 ISR Yol & STUERV] BT AT |

JTfaRad T -

1 R[e aerdi §RT A &1 FeiRor |

2, quigsaTd gRT 59 @ uered &7 p, o

3. 9UIsHM §RT dherdrge USH &7y, b,
4. ICMIT GRT UBIT BT T JdeNy |

I v S



B.Sc. Second Year
Subject : Chemistry
Paper - |
Physical Chemistry

Max. Marks : 33
60 Hrs (2 Hrs/week)

Unitl : 1. Thermodynamics - | 14 Hrs.

Definition of thermodynamic terms : System, surrounding etc. Types of systems,
intensive and extensive properties. State and path functions and their differentials.
Thermodynamic process. Concept of heat and work.

First Law of Thermodynamics : Statement, definition of internal energy and enthalpy.
Heat capacity, heat capacities at constant volume and pressure and their
relationship. Joule’s law, Joule-Thomson coefficient and inversion temperature.
Calculation of w, g, d, u and dH for the expansion of ideal gases under isothermal
and adiabetic conditions for reversible process.

Thermochemistry : Standard state, stnadard enthalpy of formation - Hess’s Law of heat
summation and its applications. Heat of reaction at constant pressure and at
constant volume. Enthalpy of neutralization. Bond dissociation energy and its
calculation from thermo-chemical data, temperature dependence of enthalpy,
Kirchoff’s equation.

Second Law of Thermodynamics : Need for the law, different statements of the law,
Carnot cycle and its efficiency. Carnot theorem. Thermodynamic scale of
temperature.

Unit 11 : 1. Thermodynamics - 11 16 Hrs.

Concept of Entropy : Entropy as a state function, entropy as a function of V&T, entropy
as a function of P&T, entropy change in physical change, Clausius inequality,
entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases.

Third Law of Thermodynamics : Nernst heat thorem, statement and concept of residual
entropy, evaluation of absolute entropy from heat capacity data, Gibbs and
Helmholz functions; Gibbs function (G) and Helmholtz function (A) as
thermodynamic quantities, A & G as criteria for thermodynamic equilibrium and
spontaneity, their advantage over entropy change. Variation of G and A with P, V
and T.

2. Chemical Equilibrium

Equilibrium constant and free energy. Thermodynamic derivation of law of mass
action. Le Chatelier’s principle.

Reaction isotherm and reaction isochore - Clapeyron equation and Clausius -
Clapeyron equation, applications.

Unit I11: 4, Phase Equilibrium 10 Hrs.
Statement and meaning of the terms - phase, component and degree of freedom,
derivation of Gibbs phase rule, phase equilibria of one component system - water,



CO, and S system. Phase equibria of two component system : solid- liquid
equilibria, simple eutectic - Bi, Cd, Pb- Ag systems, desilverisation of lead.

Solid Solutions : Compound formation with congruent melting point (Mg-Zn) and
incongruent melting point, (NaCl - H,0), (FeCl, - H,0) and CuSO, - H,0 system.
Freezing mixtures, acetone dry ice.

Liquid Mixtures : ideal liquid mixtures, Raoult’s and Henry’s law. Non- ideal system
azeotropes : HCI-H,O and ethanol- water systems.

Partially miscible liquids - Phenol water, trimethylamine water, nicotine - water systems.
Lower and upper consolute temperature. Effect of impurity on consolute
temperature. Immiscible liquids, steam distillation. Nernst distribution law -
thermodynamic derivation, applications.

Unit IV: Electrochemistry - | 10 Hrs.
Electrical Transport - conduction in metals and in electrolyte solutions, specific
conductance and equivalent conductance, measurement of equivalent conductance,
variation of equivalent and specific conductance with dilution.
Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation
and its limitations, weak and strong electrolytes, Ostwald’s dilution law its uses
and limitations. Debye- Huckel- Onsager’s equation for strong electrolytes
(elementary treatment only). Transport number, definition and determination by
Hittorf method and moving boundary method.

Applications of conductivity measurements : determination of degree of dissociation,
determination of K_ of acids, determination of solubility product of a sparingly

soluble salt, conductometric titrations.

UnitV : Electrochemistry - 11 10 Hrs.

Types of reversible electrodes : gas metal ion, metal- metal ion, metal- insoluble salt-
anion and redox electrodes. Electrode reactions, Nernst equation, derivation of cell
E.M.F. and single electrode potential, standard hydrogen electrode- reference
electrodes- standard electrode potential, sign conventions, electrochemical series
and its significance.

Electrolytic and Galvanic Cells, reversible and irreversible cells, conventional
representation of electrochemical cells.

EMF of a cell and its measurements. Computation of cell EMF. Calculation of
thermodynamic quantities of cell reactions (AG, AH and K), polarization, over
potential and hydrogen overvoltage.

Concentration cell with and without transport, liquid junction potential,
application of concentration cells, valency of ions, solubility product and activity
coefficient, potentiometric titrations.

Definition of pH and pK, determination of pH using hydrogen, quinhydrone and
glass electrodes, by potentiometric methods.

Buffers : mechanism of buffer action, Henderson- Hazel equation, Hydrolysis of salts.

Corrosion : types, theories and methods of combating it.



B.Sc. Second Year
Subject : Chemistry
Paper - 11
Inorganic Chemistry

Max. Marks : 33
60 Hrs (2 Hrs/week)

Unit I Chemistry of Elements of First Transition Series
10 Hrs.
Characteristic properties of d-block elements.
Properties of the elements of the first transition series, their binary compounds
such as Carbides, Oxides and Sulphides.
Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation states, coordination
number and geometry.
Unit 11 : Chemistry of Elements of Second and Third
Transition Series :- 18 Hrs.
General characteristics, comparative treatment with their 3d- analogues in respect
of ionic radii, oxidation states, magnetic behaviour, spectral properties and
stereochemistry
Unit I11: A. Coordination Compounds 14 Hrs.
Werner’s coodination theory and its experimental verification, effective atomic
number concept, chelates, nomenclature of coordination compounds, isomerism in
coordination compounds, valence bond theory of transition metal complexes.
B. Oxidation and Reduction
Use of redox potential data - analysis of redox cycle, redox stability in water -
Frost, Latimer and Poubaix diagrams. Principles involved in the extraction of the
elements.
Unit IV: A. Chemistry of Lanthanide Elements 10 Hrs.
Electronic structure, oxidation states and ionic radii and lanthanide contraction,
complex formation, occurrence and isolation, lanthanide compounds.
B. Chemistry of Actinides
General features and chemistry of actinides, chemistry of separation of Np, Pu,
Am form U, similarities between the later actinides and the later lanthanides.
unitV : A. Acids and Bases 13 Hrs.

Arrhenius, Bronsted - Lowry, the Lux-Flood, solvent system and Lewis concepts
of acids and bases.

B. Non-aqueous Solvents

Physical properties of a solvent, types of solvents and their general characteristics,

reactions in non- aqueous solvents with reference to liquid NH, and liquid SO.,.



Unit |

Unit Il :

B.Sc. Second Year
Subject : Chemistry
Paper - 111
Organic Chemistry

Max. Marks : 33
60 Hrs (2 Hrs/week)

Electromagnetic Spectrum : Absorption Spectra

10 Hrs.
Ultraviolet (UV) absorption spectroscopy - absorption laws (Beer-Lambert law),
molar absorptivity, presentation and analysis of UV spectra, types of electronic
transitions, effect of conjugation. Concept of chromophore and ausochrome.
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. UV spectra
of conjugated enes and enones. Infrated (IR) absorption spectroscopy - molecular
vibrations, Hooke’s law, selection rules, intensity and position of IR bands,
measurement of IR spectrum, fingerprint region, characteristic absorptions of
various functional groups and interpretation of IR spectra of simple organic
compounds.

Alcohols 12 Hrs.

Classification and nomenclature. Monohydric alcohols - nomenclature, methods of
formation of reduction of aldehydes, ketones, carboxylic acids and esters.
Hydrogen bonding. Acidic nature, Reactions of alcohols.

Dihydric alcohols - nomenclature, methods of formation, chemical reactions of
vicinal glycols, oxidative cleavage [Pb (OAc), and HIO,] and pinacol-pinacolone

rearragement. Trihydric alcohols - nomenclature and methods of formation,
chemical reactions of glycerol.

Phenols

Nomenclature, structure and bonding, Preparation of phenols, physical properties
and acidic character. Comparative acidic strengths of alcohols and phenols,
resonance stablization of phenoxide ion. Reactions of phenols- electrophillic
aromatic substitution, acylation and carboxylation. Mechanisms of Fries
rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben- Hoesch
reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction.

Unit I11: Aldehydes and Ketones 14 Hrs.

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and
ketones with particular reference to the synthesis of aldehydes from acid chlorides,
synthesis of aldehydes and ketone using, 1-3 dithianes, synthesis of ketones from
nitriles and from carboxylic acids, Physical properties.

Mechanism of nucleophilic additions to carbonyl group with particular emphasis
on benzoin, aldol, Perkin and Knoevenagel condensations. Condensation with
ammonia and its derivatives. Witting reaction, Mannich reaction.

Use of acetals as protecting group. Oxidation of aldehdes, Baeyer- Villiger
oxidation of ketones. Cannizzaro reaction. MPV, Clemmensen, Wolff- Kishner,



LiAIH, and NaBH, reductions. Halogenation of enolizable ketones. An
introduction to a, B unsaturated aldehydes and ketones.

Unit IV: Carboxylic Acids 12 Hrs.

unitV :

Nomenclature, structure and bonding, physical properties, acidity of carboxylic
acids, effects of substituents on acid strength. Preparation of carboxylic acids.
Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction. Synthesis of acid
chlorides, esters and amides. Reduction of carboxylic acids. Mechanism of
decarboxylation. Methods of formation and chemical reactions of halo acids,
hydroxy acids malic, tartaric and citric acids. Methods of formation and chemical
reactions of unsaturated monocarboxylic acids. Dicarboxylic acids; methods of
formation and effect of heat and dehydrating agents.

Carboxylic Acid Derivatives

Structure and nomenclature of acid chlorides, esters, amides (urea) and acid
anhydrides. Relative stability of acyl derivatives. Physical properties,
interconversion of acid derivatives by nucleophilic acyl substitution.

Preparation of carboxylic acid derivatives, chemical reactions, Mechanisms of
esterification and hydrolysis (acidic and basic).

Ethers and Epoxides

Nomenclature of ethers and methods of their formation, physical properties.
Chemical reactions - cleavage and autoxidation, Ziesel’s method. Synthesis of
epoxides. Acid and base- catalyzed ring opening of epoxides, orientation of
epoxide ring opening, reactions of Grignard and organolithium reagents with
epoxides.

Organic Compounds of Nitrogen 12 Hrs.

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes.
Mechanisms of nucleophilic substitution in nitroarenes and their reductions in
acidic, neutral and alkaline media. Picric acid.

Helonitroarenes : Reactivity, structure and nomenclature of amines, physical properties.
Stereochemistry of amines. Separation of a mixture of primary, secondary and tertiary
amines. Structural features effecting basicity of amines. Amine salts as phase-transfer
catalysts. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles),
reductive amination of aldehylic and ketonic compounds. Gabriel- Phthalamide reaction,
Haffmann bromamide reaction. Reactions of amines, electrophilic aromatic substitution
in aryl amines, reactions of amines with nitrous acid. Synthetic transformations of aryl
diazonium salts, azo coupling.



PRACTICALS

Scheme of Examination
1. The Duration of Examination is 6 Hrs.
2. Distribution of Marks is as
Inorganic 12 Marks, Organic 12 Marks, Physical 12
Marks,Viva 6 Marks, Record 8 Marks, Total 50 Marks.

Inorganic Chemistry 180 Hrs. (6 Hrs/week)
Calibration of fractional weights, pipettes and burettes. Preparation of standard
solutions. Dilution 0.1M to 0.001M solutions.

Quantitative Analysis : Volumetric Analysis

a) Determination of  acetic acid in commercial vinegar
using NaOH.

b) Determination of alkali content - antacid tablet using

HCI.

C) Estimation of calcium content in chalk as calcium

oxalate by permanganometry.
d) Estimation of hardness of water by EDTA.
e) Estimation of ferrous and ferric by dichromate method.
f) Estimation of copper using thiosulphate.
Gravimetric Analysis.
Analysis of Cu as CuSCN and Ni as Ni (dimethylglyoxime)

Organic Chemistry - Laboratory Techinques
A. Thin Layer Chromatography :
Determination of R, values and identification of organic

compounds.

a) Separation of green leaf pigments (spinach leaves

may be used)

b) Preparation and separation of 2-4,
dinitrophenylhydrazones of acetone, 2-

butanone, hexane-2 and 3-one using toluene

and light petroleum (40:60).

C) Separation of a mixture of dyes using
cyclohexane and ethyl acetate (8.5:1.5)

B. Paper Chromatography : Ascending and Circular

Determination of R, values and identification of organic

compounds.

a) Separation of a mixture of phenylalanine and

glycine. Alanine and aspartic acid. Leucine and

glutamic acid. Spray reagent - ninhydrin.

b) Separation of a mixture of D,L-alanine, glycine

and L-Leucine using n-butanol : acetic acid : water
(4:1:5). Spray reagent - ninhydrin.



C) Separation of monosaccharides - a mixtures of
D-galactose and D-fructose using n-butanol :
acetone : water (4:1:5). Spray reagent - anilline
hydrogen pthalate.

Qualitative Analysis : Identification of an organic compound through the functional
group analysis, determination of melting point and preparation of suitable
derivatives.

Physical Chemistry
Transition Temperature
1. Determination of the transition temperature of the given
substance by thermometric/ dialometric method (e.g. MnClL,.
4H,0/ SrBr,. 2H,0).
Phase Equilibrium
1. To study the effect of a solute (e.g. NaCl, succinic acid)
on the critical solution temperature of two partially mis cible
liquids (e.0. phenol-water system) and to
determine the concentration of that soluble in the given
phenol-water system.

2. To construct the phase diagram of two component (e.g.
diphenylamine- benzophenone) system by cooling curve
method.

Thermochemistry
1. To determine the solubility of benzoic acid at different
temperatures and to determine DH of the dissolution
process.
2. To determine the enthalpy of neutralization of a week
acid/ weak base versus strong base/ strong acid and determine the
enthalpy of ionisation of the weak acid/ weak base.
3. To determine the enthalpy of solution of solid calcium

chloride and calculate the lattice energy of calcium
chloride from its enthalpy data using Born Haber Cycle.



ch- , - Ih- f}rh; ok
Hkfrdh jBk;u
IFke 1’U 1=

JfedHaH b : 33

bdkb 1 Arek xfrdh

SHMIGT Ugl & gRYmeT : Mer, BRe sanfe, Ferl & yeR T8q fawdof
T[0T 3T UG U Hheld U SId 3ddheld, SHHANTAHIT YshH HH Td B
P ITLYRT |

SHATAD] BT Yo 99 : $UF MAR® ol Ud Tared] & gRYTST, SSHTemRAT,
ReR T TR SFHARNANY Td I WRER e, Sl Dl 99 o I,
O Qd Gfae™ME ATushd, IShAUT WA & fold FHdN U waIe
gRRUfAT & el 91 & TR & fold w, q, dU TG dH BT 0T |

ST YA © i IRV, Hdh A9, Tcdl 89 Bl ™ Ahdd =99 Uq
SIPT STAMAE ReR g9 vd Rer omyad w® IfAfsar & oo,
IERNFIER B TR, §9 — fIae= Sofl Ud ™1 I[™E . Siel |9
DT T, T=ATAT BT Tqahd FRaT, foxars THex |
SHMAIP™T &1 fgdm a9 - a9 & smaegear, o & faffr= wem,
BT b TAT IHD! G&TdT, BIET THY, TTUHH BT SHEIDHIT AT b |

qRaaH, FATRIERT STl UeeTdY <rd: gafdar Q—CI I B BT D /Y H
mﬁ?ﬁwﬁ?ﬁzﬁﬁwﬁwqﬁaﬁm
SHATHT BT T = T=e ST NG Sl Uil &1 $2+F v
meﬁa@aﬁwmwwﬁawéﬁw
Boid, 19 B9, G... Td BcHlceS BT A... SERAHIT TRATON & wY
ﬁ,@Wﬂ%ﬂﬁHW@@ﬁﬁﬁﬁT?%ﬁA@Gaﬂﬂﬁzﬁwﬁ
T4l gRaTT UR I g™ P,V Ud T & | | Td & Bl YR |
RIMS 9 9 ReRie Ud gad $oll, & IAgUR 9 & SHAADH
IIRT T aTford T RAgT= |
ST AfhaT FHATIT Ua IMHThaT SAHMIA® FolURIA THIHRT Ud FATRIIS
FTURIA FHIHROT U |

bdkb 3

IaRel I HUF UG Ul & 7, YTdRMT, geh Ud Waadl &l dife, fred &
TRl g9 @1 gy, U gcd e BT UreRe 9 i UE CO,
e o |
Tl g NERI BT YreaRel A= — SN TR, 9Rd T shifad Bi- Cd, Pb-
Ag T oS BT fARSIHRT |




oY I(aoRH : {'ICH-‘N-IH TATdh gIXT g+ CHO1 ?ﬁﬁl—cﬁ Mg- ZnQT‘—[ 31‘{'1CH‘I Tl
(NaCl - H,0) W& (FeCl,.H,0) Td (CuSO,. H,0) TNora, wgure Ao,
wiIieH &b 29 (%) w9 ga fsor areel ga fAsor Jeee v e @
=4, sTeel Mdr— Rer Fenefl HCI - H,0 Td VAT S M |
TR fAfsra ga wHfa — o, Srsafa WA — Sid, e — 9iq,
o, =R g Soa d@fdey — Gfdeas am |
Hider — Wfdede d™ WR 3G &1 uwTa fAsOig @, a9 — THaH,
T faaRer oW, SHREIST e IguanT |

bdkb! 4

e[ YA ared argell vd fagd smeesd faeaql | fagpeia sifeerHa
faRre gd gouie! @leided, Jodidl, dAleldhed b1 HIY, Jodid! g ke
Tlelehed HI dgal & A YR IAFAl DI JHT UG PleRrd 199,
faegchar faare o1 sRefTa Rigid vd Sl W | gder v gae faga
AUECy, M & aqal FIH, IS UANT Ud WA, Yo e
qTEeT & R R het TR THIGRT (@ URMAE )
TIPS — YRATT U fEerp ud faar dEmfdfer gy fHeixor |

AT AU & JJUANT — [GAIGH &I A3 &1 FeiRer, sl & Ka @l
FeIiRor, oreu et oo & fdergar [uH®e &1 MR, Areea A

ST |

bdkb! 5 fojir jlk;u & 2
ISHH gelaglsl & UBR : 9 o1 I, 97q a1 3N, o1 3ffderd
SIUT FUIE UG ISR SAISIS, Soldgls JMAThIR Fie \HIdR, Al
fa a1 9. Ud Uapd sodgie favd &1 MURU, 996 gEsioH, sddcis
el sefagle, dMe Soidgle favd, forg uRurdl, fagd <= sl wd
SHDT HEd |
fIe[i d deal A — SohAU Ud IgahAvig e, ded RIS
HeT BT TWRIRFT TR BRI |
dJa &1 Qa9 vd SHBT 7994, dd & fA9d &1 ffidbed,
arfaforamel (AG, AH@K)H%WWWH%W
rfarfava, grsgIo Siftdieedr, Asar Hd IfATHE T4 foAT &1 s & a‘c[
A fa9a, Ar=ar A & FUART A1 D FATSTD] [deiFdl [oHE®Hd Ua
Afehgar T[0T, faveHdl 3TgATa |
pH TG pKa @1 TR¥T, gssivi, fdas 88sI9 U4 &id Soidels & YA
§RT pH &1 HeiRoT |
IHI — B Thar ol fharafer, gs3ad gold qHIBRYT, gl &l
ISl 3TUECH WeRY YR RIGIa d I eT07 31 e |




ch- , - Ih- f}rh; ok
vdkcfud jlk;u
f}rh; 1’u 1=
JfedHaH b : 33
) 60 T< (3T B¢ vl )
bdkb 1 Arke 1@e.k J.kh d rRok dk jlk;u
Sl — |9 & i ! fafrean |
g HhHU Tedl qUT 9 SAb gl Dl S Frelgs, sifdgs d
JhIgs Ud Fh) I, ATRNBRT aRAT & AT, TGN G
U9 SATATT BT IQTER0T Aled eqI |

bdkb: 2 f}rh; o rrh; 1@e.k Ji[kyk dk jlk;u
WA U1 U4 g Afe e, Sifedio sfawer, gREe o Ud
e A & 3—S1 qdl | JordD O DI AT |

bdkb 3 mi&lgl;ktd ;kixd
) TR PBI IuEEEdold Rigid Ud e URINTG  |eaad, gw|rd
URATY] AT JAERVT Pl o, Fhx NPl BT AHGBRY, Fh AIRDHI H
TG, HhHT dedl BT Adroihar a1 g |
q) STRITBIOT T U : Vel favd 3Tl BT YIRT, VeI dah
BT fagaryor, ST # NS ¥ hiRe, JfedR Ud URIRT 3R, ddi &
fArepor # SR] B9 arel gt |

bdkb 4
) oFIRISS dadl Bl VAR : Soldeid AxdHl, SiTaRIIGRUT ARy
d afe S, oSS Waad, dqd ML Uit Ud gefdewu,
TS AT |
§)  UaHIgS ddl Bl JARE ;. ARG delUl U4 YdcHIsS dcdl @l
ARE, U | Np, Pu @& AM &1 YIdHRU, U9d YacHgS Ud U9
JFIAIgE H AN |

bdkb' 5 VEy ,0 {Kj
3) 3 Ud &RDI B AREIIH, TTRce—aN], o] Fole fdeiad a+
T s I SR |
q) 3T faas : fAars & wifde o1, [Jarsl & ysR ud

I A fARMeEdY, ga s@IRr (NH,) Ud &d SO, & |aH H Ifuleliy

- NN N—



ch- , 1- I f}rh; o%
dkcfud jlk;u
rrh; 1’u 1=

60 <
bdkb 1

folir pkcdh; LiDVe & vo’kk’k.k LiDVk
QRIS (UV) Sraeiyer Waerfifag : saenyer & fFgm (R oved fa9) enfvas
, IRTT ST BT URI(TBRT Td [Ieeiyvr, Selagl=ie HHAT &

UBR, FIHET B Y9ME, qUHSAD dAT qUGEd Dbl Hbeddl, qUIuemU],
quiicepoll, aifdauies AT Sfelauies fORUAT, WIRAG §9 QAT A &l
ORI T |

3R WFCHINT : 3MVGdh ¥, §h BT IH, aROT FRIA axad qvs &I Rerd
Td 9T, 3faRad, WaeT BT A9, R U< &7, ﬁﬁﬁrwwzﬁ
ITRIP JTNYUT TAT IR BIE~h A Thi & AT WISl BT e |

10 H

bidkb! 2
10 &

,Ydkgy oxtidj.k ,o ukedj.k ¥

I IeTsfs® Uchlale : ATHGRU, VeSess, dicd, BlaibRifeld TR Ud UReX &
JUIIT ERT Uehlsldl & fRaw &1 fafdRn, grgsloM de, el 1oy,
UehIald @l STHTHATY |
SSeIsly® Uehlaid AM®RY, faxed o1 fafern, f[aRer (Vicinal) TegaTd
@ e Ay, sffcflerfea fages (Pb (OAC,) Td HIO,) Td
fOepTa— Tl gAfd=aTd, SISeTsfs®, Uehlgicai—M|®Rol Td fave @l
faftr, RereRTer @1 IR STfHfhary |

BT : AMERT, WRAAT UG Ifeed, faves @ fafdmi, «ifdd U wd erei
T BAGAIgS AT HI STATGl TR, Bl Bl ffhamy, gerag=
ﬁ?f@ﬁﬁ%mﬁwﬁﬁ{%ﬁwaﬂﬁﬁﬂﬁmwm
Holo A=, TeRdl[ Heelvor, B18de Bie AMfHl, odR—AT™
AT TG MSAR <T8AA SrfHfhansn @ fosar fafer |

bdkb 3
14 €2
,fYMgkbM , 0 dhku
AHEIOT U PEMTA g D A¥ed, Vfesggs Ud dHled & AZelyo
faerya: o FeiRTgs O UfesgTss 1,3 SBATTY I Ufeeslgs Ud dicd Ud
AEfed qAT BEldafeld 3 | BICH HI AU, Hifad o |




FIEIT g | AMHDHETE! AN TR o fhafafe d9s+, vesid,
R Td ArgdToiel Hodd & fakre dev 4, JMIfr vd s9d ga=ii &
A1y Ao, fafer st Afrer At |

JAfREd g & wU A YRIfea &1 ITANT UfesERs &1 SU=RH, dieH
BT TR—TAfTOR SUaH, iAol Affhar, ¥RET sl dcll, delde=aH,
geh—fheR, LiAIH, Td NaBH, 310939, SOOI @I &l
SATOTHIBRYT U5 FAGE Ufoeelss Ud dicH &1 UREUHS oM |

bdkb 4
12 ©¢
dkckfDIfyd vty
ATHHROT, AT UG A, T O, Braifasdferds 3Tl I eI,
Il WX UfoRRIGl &I UG, Praifddieid 3Rl Pl TH{HATY,
gd—dlcale— SR IAMAfHAT, T FolRIgs, URexX Ud UHATSS &l fave,
&1 fovae vd e Iffhard, sssTR ofd ¢ AfeTd, TReRe Ud
R orer, SMiqQ  AMTGEifadford el & faves vd amafis
JMAfHATY, SrgdhraIfRaferd e : faveq &l fafet ug a9 iR AoioileR®
IAHAT BT YW |

dkckfDlfyd vEy 0;Rilu b
P FARTSS, TR, THISS (IRAN) TG 3% UBISSISS @ EXa-l Ud
AEEHR0T, VRl ea=il ®1 3Mulers e, Wifae Yo, 3kl gea—il
BT faveq, e NG AY, WEREAIU Ud Sfel J(UgeH (37 U9 &R)
oI o fafer |

bFkj ,0 , IkDRkbM 4
SR BT AR TG foRae @1 faffrn, «ifde o, e sriwfhand
fage@ Ud w@Quaye, Silvied fAff, TUIaATSS &1 WYY, TAIRAISS &l
3T AR SURT =k fagiraxr, wuraarss & afsha fagiaesor &1 fa=ama
TR S &I IR AAHHD T BT ATHHD & ATl NfAThAT |

bidkb! 5
12 ©c
ukbVktu di dkcfud ;kfxd 4
ASSIVTh AT ARSIV & g9 df fAfS), ArseiVed d

NRI® AT, ASSVadd § AT de! UfoRengs ififharet o fharfafer
TAT 3T, IS AT &R ATIH H 9, fufehds arFat, ol ATSSIUNA
feparefierdr, VA & AmaRoT dor ERaH, UHIA & Hifde o1 dor fafde am,
urerfies, fgcdiae gd geile VA & TAsToT &7 gradhrol, UHIAT &1 &Rl IR




IIAT BT YT, YTaRe] wUTRYT IARD! & ®Y H VHIF ofdu], Voblgel dl
Wsd WH & faRaq & fafd, Jrger vd asfed afirel &1 sueyq, Ufeegse!
U dlerl ATl BT ==l VAN : Afaga dforgs ifdfhar, gwaq
SHuATS S STfAfoear, VHIE @1 Sififehard, TRE UHIE # getagia el WRHfed
gfoReTg|, THIE @) ATsed o o 1fAfshar | YR SeSlf=gd davr & Fieaiii®
BUTAROT TSl g7 |




ch- , I- Ih- f}rh; o%

1k; kfxd 1kB;de
180 ©< ( 6 e UfT AR)

TR 3TEf : 6 ‘El—c\r
vidk dk folktu %
S EARIRED — 12 3fH
PrafD — 12 3fd
IR — 12 3f®H
AIRgdH — 6 b
BEIEY — 8 3
B AN — 50 3P

vdkcfud jhk;u b
goTSll 9RI, fiue iR &Ne &1 JHofidRT 01U ¥ 0.001YH dgal &
AT faeta=l &1 a7 |
AATHS fawetyor
MIATHS fgelyor
3)  NaOH &T SYINT HRd gU ATUIRS R o
vRfe® 3T &1 ATAT &7 iRy |
d)  HCl &1 SUINT &Rd U IS <deic H &R Edl
AT BT AiRoT |
W) WRHECIART @ §RT A1dh H DHicdIq BT hiodad
ATl @ U H 3fdHel |
)  EDTA @ §RT Sid &1 HORdl &I 3fdhel |
3)  SudMe fafy | wd Ud BRE BT Sfide |
®) NS E BT TN BRA §J DIUR BT Aol |
TRIHD :
Cu &T CuSCN Td Ni &T Ni (dimethylglyoxime) & 0 H faweryor |

dkcfud jlk;u

RIS ddeiidh
3 RS WA ST
R, A &1 &R Ud Hreifes ARTDl &1 ug=m |
1. gRA vl quics BT GIFHROT (UTTd B Uil BT IUIRT IR Fdhdl ©)
2. 2—CAM, TRIA—2 Ud 3 M & 24 TRASSIHA BgQald &l
fAR= Ud CTefs AT Bodb USIORIA (40:60) ERT YU |
3. JSddieddd U9 U Ufice (85 : 1.5) NI Io1dl & AT &

QIFHRT |




q) BT HHCSITE! (IRIE Ud JaTHR)
R, A &1 FEIRT vd SrfTad ATl o ugam |
1. B Veiiia Td TagdE, Voria v ifids ord, =i ud
e o, fAstor &1 gergaer, foeda sifiade MeeRfe |
2. UA-gcAd, VHIfed o, STd (4:1:5) UJad HR U D, L U,
W@Laﬁ?%ﬁwmqwa@wm@ﬁl
AARIGRIES BT JAFHIT © Ui—eAlel, VHICH, Tl DI TJad b
gq@r—ﬁﬁaﬁvw@—wﬁquml
fosha AfWHHd — Vel BEsio 2eic |
ToTcAd [ageyor — fharde g @ fIeelyor gR1 dEfe e
@ YgAH, Telid b1 FERI g Sugad goa=ii &l fava T |

Hkfrd j Bk;u dak;kfxdy
GHAT A9 T Tyt w1 WA/ Sretafa fafr gRr dshHor g
&1 IROT AT S McCl,, 4H,0 / SrBr,, 2H,0)

AkoLFkk DKE; 4 4dkbi ,d
1. < nifR¥e fRsrfg gal (G o, Sia Fe[) @& wifds faeE
A9 R fdeld SN NaCl/ FaiIFd 3r7e1) & T9Td &I e a7 39 fdoid
@1 fa T (ST /wiAre) e § digdm &1 [HuiRer o1 |
2, fggecorm O SEWHEA THH — I BIEE) & waven o
oficer T g1 AT o= |

Aveh; jIk;u % idkb nkk
1. éﬁﬁé‘cﬁwmﬁfﬁr—r{mulwmwm fuRor AT g faer=
gfehar gRT IR |
2. SENMIGRY B el BT MR gdel 3%l / gaol &R fdwg Uael
&R /Udel 377l AT TIIHIUT Pl VAT Gdel 37t |
3. ST PfRIH FolRTsS & faoras verredl fReriRer &=er, &+
TR TP B STANT HIA §Y GATA! STl A SATeAd SHoll @l ITOMT HAT |




B.Sc. Second Year
Subject : Zoology

Paper - |
Genetics
Time- 3 Hrs. Max. Marks : 50
Unitl : Heredity & Variation, Gene Expression
1. Chromosome : The Phycical basis of heredity and transmitters of heredity.
2. Types of Chromosomes : Lampbrush, Salivary gland and Beta
Chromosome.
3. Nucleocytoplasmic interaction.
4, Heredity and variation : Sources of variation Genotype, Phenotype and

environmental variation (Elementary idea).

Gene Expression : Regulation of protein synthesis, transcriptions in

Prokaryotes and Eukaryotes.

5.
6.
Unit Il :
1.
2.
3.
S
4,
5.
6.
Unit I1:
1.
2.
A
3.
4.
5.
6.
Unit IV:
1.
C
2.
3.
4,
5.
6.
UnitV :
1.
2.

Gene Expression : Translation, Operon model.

Linkage and Chromosomal Aberrations

Gene linkage : kinds and Theories of linkage, significance of linkage.
Gene linkage : Mechanism of genetic recombination; linkage maps.

Sex Chromosome System : Sex differentiation, Chromosomes theory of

ex determination.

Sex linked inheritance (Haemophillia, Colour blindness).
Structural changes in chromosomes.
Numerical changes in chromosomes.

Human Genetics & Genetic Engineering
Human chromosomes and maps.
Common genetic diseases in man (Sickel and anemia, Albinism and

Ikaptoneuria)

Multiple factors and blood groups.

Twins, physical traits, mental traits.

Techniques used in recombinant DNA technology.
Gene cloning and Polymerase chain Reactions (PCR)

Cytoplasmic Inheritance, Nature and Functions of Genetic Material
Cytoplasmic inheritance : Maternal effect on Limnea (Shell Coiling),

arbondioxide sensitive in Drosophila and Kappa Particles in Paramecium.

Chemistry of Gene : Nucleric Acids and their structure.
Concept of DNA replication.

Nucleosome (Solenoid model).

Split genes, overlapping genes and Pseudogenes.
Genetic Code

Mutation and Applied Genetics
Types of mutation.
Causes of mutation.



3. Mutagens - Classification, Types and effects.
4. Gene therapy.
5. DNA finger printing.

Practical Excercise :

no

No gk

1. Histological study of various endocrine glands,
digestive organs, testis, ovary, kidney, lung, muscles, pancreas & liver.

Counting of RBC and WBC in blood sample.

Estimation of haematocrit value, bleeding time.

Study of human salivary activity in relation to pH.

pH determination by pH meter/pH paper.

Use of Kymograph.

Detection of protein, carbohydrate and lipids.

Human blood groups.

. Detection of nitrogenous waste product in fish tank water, frog tank water,
Bird excreta, mammalian kidney.

10. Squash prepatations of Onion root tip/ Chirmonomus salivary gland/
Grasshopper testis.

11. O, Consumption in Fish.

12. Problems on Genetics.

LCoNRWN

Scheme of Examination
Duration : 4 Hrs.

Max. Marks : 50

Spotting (5 Histological Slides) - 10 Marks
Haematological exercise 5(2) in No. - 10 Marks

(RBC, WBC, Hemoglobin)

Physiological Exercise (2) in No. - 10 Marks
Squash preparation - 05 Marks
Problem based on genetics - 05 Marks

Viva - 05 Marks
Record - 05 Marks

50 Marks




B.Sc. Second Year
Subject : Zoology

Paper - 11
Animal Physiology

Time- 3 Hrs. Max. Marks : 50
Unitl : Nutrition, Metabolism

1. Physiology of Digestion.

2. Metabolism of Protein.

3. Metabolism of Carbohydrate.

4, Metabolism of Fat.
Unit 11 : Respiration

1. Kinds and Organs of respiration (vertebrates).

2. Mechanism of respiration.

3. Physiology of respiration (transport of gases, chloride

shift)

4. Properties and functions of respiratory pigments.
Unit I11: Regulatory Mechanism and Enzymes

1. Osmoregulation.

2. Physiology of Excretion - Urea and Urine formation.

3. Thermoregulation.

4. Definition and nomination of enzymes, classification of

enzymes.

5. Mechanism of enzymes action.
Unit IV: Neuromuscular Co-ordination

1. Structure and properties of nervous tissue.

2. Physiology of nerve impulse conduction.

3. Types of muscles and their properties.

4. Ultra structure of muscles.

5. Theory of muscle contraction and its biochemistry.

UnitV : Endocrine and Reproductive System
1 Structure and function of pituitary gland.
2. Structure and function of thyroid gland.
3. Structure and function of adrenal gland.
4. Structure and function of parathyroid, thymus and islets
of langerhan’s
5. Physiology of reproduction in mammals.

List of Recommended Books :

Verma, P.S. and V.K. Agarwal, Genetics, S. Chand & Co.

Lewis, C.D. and Lewin, R., Biology of Gene, McGraw Hill, Toppan Co. Ltd.
Gunther S. Stent, Molecular Genetics, Macmillan Publishing Co. Inc.
Goodenough. V., Genetics, New York Holt, Rinchart and Winston.

ApwnhE



BoOoxo~NoO

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Gardner, Principles of Genetics, Wiley Eastern Pvt. Ltd.

Winchester, Genetics, Oxford IBH Pulications.

Stickberger, Genetics, MacMillan Publications.

Pai, A.C., Foundations of Genetics, McGraw Hill Publications.

Gupta P.K. Genetics Rastogi Publications (Hindi & English).

Sinnott, Dunn, Dobzhansky, Principles of Genetics Tata McGraw - Hill
Publishing Company Ltd. New Delhi.

William S. Hoar, General and Comparative Pysiology, Prentic Hall of India Pvt.
Ltd.

Wood D.W. Priciples of Animal Physiology.

Prosser C.L., Comparative Animal Physiology.

Eckert, Animal Physiology (W.H. Freeman)

e sRfIw=, digell faa g urfl — el AT go f$ul, SR
Arora Mohan Prasad Animal Physiology, Himalaya Publishing House.

Verma P.S. and Sharma, Animal Physiology.

Verma Dalella, Animal Physiology and Biochemistry.

Rastogi Veerbala, Genetics (English and Hindi).

Verma, Agrawal, T.B. of Genetics.

Arora Sandhu, Genetics.

grofifasia ereH, 9. U. =T Ter 3fhredl
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B.Sc. Second Year
Subject : Botany
Paper - |
DIVERSITY OF SEED PLANTS AND THEIR SYSTEMATIC

Unit |
Origin of seed habit, General features of gymnosperms and their classification;
origin and evolution and diversity of gymmosperms; geological time scale,
fossilization and fossil gymnosperms. Morphology of vegetative and reproductive
parts; anatomy of root, stem and leaf; reproduction and life cycle of Pinus, Cycas
and Ephedra.

Unit 11
Angiosperms : Origin and evolution, Fossil angiosperms, Brief external
characteristics of Angiosperms, Morphology of Angiosperms. Some examples of
primitive angiosperms (Magnoliaceae and Winteraceae)

Unit I
Angiosperm taxonomy : Brief history, aims and fundamental components (a, 3, v
taxonomy) identification, keys taxonomic literature. Botanical nomenclature :
Principles and rules; taxanomic ranks; type concept; principle of priority.

Unit IV
Classification of angiosperms; salient features of the systems proposed by
Bentham and Hooker, Engler and Prantl and Hutchinson. Modern trends in
taxonomy. Major contributions of cytology, phytochemistry and taximetrics to
taxonomy.

Unit V
Diversity of flowering plants as illustrated by members of the families
Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, Apiaceae,
Acanthaceae, = Apocynaceae, Asclepiadaceae, Solanaceae, Lamiaceae,
Chenopodianceae, Euphorbiaceae, Liliaceae and Poaceae.

Note to Teachers :

The Students should be made familiar with the families listed at Serial No. 9 only
in the practical classes with representative species or any other that may be
available locally. See the list for practical classes. However, questions pertaining
to these may be asked in the theory examination.

The Teachers should prevent students from collecting plants from the wild and
submitting them for the practical examination. Instead, the students should be
asked to prepare field reports.

Suggested Readings :
I Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International
Limited, New Delhi.



Il Davis, P.H. and Heywood, V.H. 1963. Principles of Angiosperm Taxonomy.
Oliver and Boyd, London.

I, Gifford, E. M. and Foster, A.S. 1988. Morphology and Evolution of Vascular
Plants. W.H. Freeman & Company, New York.

Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant
Taxonomy. Academic Press, London.

Jeffrey, C. 1982. An Introduction to Plant Taxonomy. Cambridge University
Press, Cambridge, London.

Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plant Systematics (t’d edition).
McGraw Hilli Book Co., New York.

Maheshwari, J.K. 1963. Flora of Delhi. CSIR, New Delhi.

Radford, A.E. 1986. Fundamentals of Plant Systematics. Harper and Row, New
York.

Singh, G. 1999. Plant Systematics, Theory and Practice. Oxford and IBH Pvt.
Ltd., New Delhi.

Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co.
(Publishers) Ltd., London.

Stace, C.A. 1989. Plant Taxonomy and Biosystematics (t’d edition). Edward
Arnold, London.

Stewart, W.M. 1983. Paleobotany and the Evolution of Plants. Cambridge
University Press, Cambridge.



B.Sc. Second Year
Subject : Botany
Paper - 11
STRUCTURE, DEVELOPMENT AND REPRODUCTION IN FLOWERING
PLANTS

Unit |
The Basic body plan of a flowering plant modular type of growth. Diversity in
plant form in annuals, biennials and perennials; convergence of evolution of tree
habit in gymnosperms, monocotyledons and dicotyledons; trees largest and
longest lived organisms.

Unit 11
The Root system : The Root apical meristem; differentiation of primary and
secondary tissues and their roles; structural modification for strorage, respiration,
reproduction and for interaction with microbes.

Unit I

The Shoot system : The Shoot apical meristem and its histological organization;
Anatomy of primary shoot in monocotyledons and dicotyledons; formation of
internodes, branching pattern; monopodial and sympodial growth; canopy
architecture; cambium and its functions; formation of secondary xylem; a general
account of wood structure in relation to conduction of water and minerals;
characteristics of growth rings, sapwood and heart wood; role of woody skeleton;
secondary phoem structure function relationships; periderm.

Unit IV
Leaf : origin, development, arrangement and diversity in size and shape; internal
structure in relation to photosynthesis and water loss; adamptations to water stress;
senescence and abscission.

UnitVv

Flower : A modified shoot; structure, development and varieties of flower,
functions; stucture of another and pistil; the male and female gametophytes; types of
pollination; attractions and rewards for pollinators; pollen-pistil interaction, self
incompatibility; double fertilization; formation of seed, endosperm and embryo; fruit
development and maturation. Significance of seed. Dormancy; ecological adaptation; unit
of genetic recombination and replenishment; dispersal strategies. VVegetative reproduction
: vegetative propagation, grafting, economic aspects.



B.Sc. Second Year

SCHEME OF PRACTICAL EXAMINATION

Time : 4 Hrs MM : 50
1. Study of the locally available plants & their identification (up to the family level
in botanical language) 10
2. Comment on the vegetative prapogation 05
3. Section cutting of typical root, stem & leaf double staining and Glycerine
mounting. (Angiosperm or Gymnosperm) and their identification.
10
4, Spotting - 5 specimens & slides (covering various fields of the syllabus )
10
5. Sessional 10
Project Work :
The Project may include any of the following :-
a) An innovation such as a graft hybrid.
b) Collection of plant materials for class use.
C) Preparation of charts of life cycles.
d) Preparation of models and museum specimens of plants
and plant parts.
e) Preparation of photographs or line diagrams of plants

in situ or from preserved specimens.
f) Mushroom culture & techniques of Bonsai plant.
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B.Sc. Second Year
Subject : Mathematics
Paper - |
Advanced Calculus

(Duration : 1 Yr)
M.M. : 50

Unit |
Definition of a sequence. Theorems on limits of sequences. Bounded and
monotonic sequences. Cauchy’s convergence criterion. Series of non-negative
terms. Comparison tests. Cauchy’s integral test. Ratio tests. Raabe’s, logarithmic,
de Morgan and Bertrand’s tests (without proofs) Alternating series. Leibnitz’s
theorem. Absolute and conditional convergence.

Unit 11
Continuity of single variable, Sequential continuity. Properties of continuous
functions. Uniform continuity. Chain rule of differentiability. Mean value
theorems and their geometrical interpretations. Darboux’s intermediate value
theorem for derivatives.

Unit 11
Limit and continuity of functions of two variables. Partial differentiation. Change
of variables. Euler’s theorem on homogeneous functions. Taylor’s theorem for
functions of two variables. Jacobians.

Unit IV
Envelopes. Evolutes. Maxima, minima and saddle points of function of two
variables. Lagrange’s multiplier method. Indeterminate forms.

Unit vV
Beta and Gamma functions. Double and Triple integrals. Dirichlet’s integrals.
Change of order of intergration in double integrals.

Text Books :

1. R.R. Goldberg, Real Analysis, Oxford & 1.B.H. Publishing Co., New Delhi, 1970.
2. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd., Allahabad.

3. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad.

References :

1. Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975.

2. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. D. Soma Sundaram and B. Chaudhary, A First Course in Mathematical Analysis,
Narosa Publishing House, New Delhi, 1997.

4. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum
Publishing Co., New York.



o

o

10.
11.

12.

O.E. Stanaitis, An Introduction to Sequences, Series and Improper Integrals,
Holden - Dey, Inc., San Fracisco, California.

Earl D. Rainville, Infinite Series, The MacMillan Company, New York.
Chandrika Prasad, Text Book on Algebra and Theory of Equations. Pothishala
Pvt. Ltd., Allahabad.

N. Piskunov, Differential and Integral Calculus. Peace Publishers, Moscow.

P.K. Jain and S.K. Kaushik, An Introduction to Real Analysis S. Chand & Co.
New Delhi, 2000.

S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi.

Shanti Narayan, A Course of Mathematical Analysis, S. Chand and Company,
New Delhi.

G.S. Pandey & V.P. Saxena, Calculus of two and more variables, Wiley Eastern.
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B.Sc. Second Year
Subject : Mathematics
Paper - 11
Differential Equations

(Duration : 1 Yr)
M.M. : 50

Unit |
Series solutions of differential equations - Power series method, Bessel and
Legendre equations, Bessel’s & Legendre’s functions and their properties,
recurrence and generating relations. Othogonality of functions. Sturm-Liouville
problem. Orthogality of eigen-functions. Reality of eigen-values.

Unit 1l
Laplace Transformation - Linearity of the Laplace transformation. Existence
theorem for Laplace transforms. Laplace transforms of derivatives and integrals.
Shifting theorems. Differentiation and integration of transform. Inverse Laplace
transforms Cunvolution theorem. Application of Laplace transformation in solving
linear differential equations with constant coefficients.

Unit 11
Partial differential equations of the first order. Lagrange’s solution. Some special
types of equations which can be solved easily by methods other than the general
method. Charpit’s general method of solution.

Unit IV
Partial different equations of second and higher orders. Classification of linear
partial differential equations of second order. Homogeneous and non-
homogeneous equations with constant coefficients. Patial differential equations
reducible to equations with constant coefficients.

Unit vV
Calculus of Variations - Variational problems with fixed boundaries - Euler’s
equation for functionals containing first order derivative and one independent
variable. Extremels, Functionals dependent on higher order derivatives.
Functionals dependent on more than one independent variable. Variatinal
problems in parametric form. Invariance of Euler’s equation under coordinates
transformation.

Text Book

1. lan N. Sneddon, Elements of Partial Differential Equations. McGraw - Hili Book
Company, 1998.

2. A. S. Gupta, Calculus of Variations with Applications, Prentice - Hall of India,
1997.

3. R.V. Churchill, Fourier Series and Boundary value problems, Interscience.

4, Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons Inc.,
New York, 1999.



References :

1.

2.

3.

SN

10.

11.

12.
13.

D.A. Murray, Introductory Course on Differential Equations, Orient Longman,
(India), 1967.

A.R. Forsyth, A Treatise on Differential Equations, MacMillan and Co. Ltd.,
London.

Francis B. Hilderbrand, Advanced Calculus for Applications, Prentice Hall of
India Pvt. Ltd., New Delhi, 1977.

Jane Cronin, Differential equations, Marcel Dekkar, 1994.

Frank Ayres, Theory and Probelms of Differential Equations, McGraw - Hili Book
Company, 1972.

Richard Bronson, Theory and Problems of Different Equations, McGraw- Hili,
Inc. 1973.

R. Courant and D. Hilbert, Methods of Mathematical Physics, Vols, | & 11, Wiley
- Interscience, 1953.

I.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice - Hili, Englewood
Cliffs (New Jersey), 1963.

A.M. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford,
1970.

V. Komkov, Variational Principles of Continum Mechanics with Engineering
Applications, Vol. I, Reidel Publ., Dordrecht, Holland, 1985.

J.T. Aden and J.N. Reddy, Variational Methods in Theortical Mechanics, Springer
- Verlag, 1976.

G.S. Simmons : Different Equations, Tata McGraw Hili.

Ahmed & Rao : Different Equation and their Application to Biology and

Engineering.
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B.Sc. Second Year
Subject : Mathematics

Paper - 111
Machanics
(Duration : 1 Yr)
M.M. : 50
Statics
Unit |

Analytical conditions of equilibrium of Coplanar forces. Virtual work. Caternary.

Unit 11
Forces in three dimensions. Poinsot’s central axis. Null lines and planes. Stable
and unstable equilibrium.

Dynamics

Unit 11
Velocities and accelerations along radial and transverse directions, and along
tangential and normal directions. Simple harmonic motion. Elastic strings.

Unit IV
Motion on smooth and rough plane curves. Motion in a resisting Medium. Motion
of particles of varying mass.

Unit vV
Central Orbits. Kepler’s laws of motion.
Motion of a particle in three dimensions.

Text Books :-

1. S.L. Loney, Statics, MacMillan and Company, London.

2. R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad.

3. S.L. Loney, An Elementary Treatise on the Dynamics of a Particle and of Rigid
bodies, Cambridge University Press, 1956.

4. M. Ray, Dynamics of a particle, Students Friends, Agra.
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B.Sc. Second Year
Subject : Computer Science
Paper - |
Database Management System

Unitl : Database Basics
Data modelling for a database, records & files, Abstraction & data integration, the
three level architecture for a DBMS Components of a DBMS Classification of
DBMS Users, DBMS facilities, Structure of a DBMS, Advantages & disadvantage
of a DBMS.

Unit Il : Database Models
Introduction to Entity relationship model, the relational data model, the Network
data model (Art. 8.1 : B.C. Desai), the Hierarchical model (Art. 9.2, 9.3 : B.C.
Desai).
File Organisation : Introduction, serial files, sequential files, Index sequential
files, Direct files, Secondary key retrieval.

Unit 111: Normalisation & SQL
Introduction, Functional dependency Anomalies in a database, properties of
Normalisation, INF, 2NF, 3NF, Catagories of SQL Commands, Data Definition,
Data manipulation statements, views etc. Recovery (11.1, 11.2, of an introduction)
to database system : B.C. Desai), Security (13.1, 13.2, 13.3), Introduction to
DDBMS, Advantages and disadvantages of DDBMS.

Unit IV: About ORACLE & DML/DDL
How the concept of RDBMS came, about chareacteristics of the Relational
DBMS model, two dimension matrix creation, manipulation of Tables, select
command, Operation on Table (Modification, Removing, Dropping).

unitV : Operations on Database
Data Construction, Concept of grouping, Pattern Matching, Range Searching,
Logical Operators, Oracle Function, Union, Intersect, Minus Clause, Granting
Permission, Revoke Permission.

Books Recommended :

1. An Introduction to database system - Bipin C. Desai, Galgotia Publications Pvt.
Ltd. New Delhi.
2. Oracle/Developers : Ivan Bayross.

Reference Books :
1. Database System Concepts : Henry F. Korth, Araham.



B.Sc. Second Year
Subject : Computer Science
Paper - 11

Unit |
What is an Operating System ? Early systems, Simple batch systems,
Multiprogrammed batch systems, Time sharing systems, Personal Computer
systems, Parallel systems, Distributed systems, Real time systems.

Unit I
Computer system Operation, Operating system services, system calls, System
programes.

Unit 1
CPU Scheduling : Basic concepts scheduling, criteria scheduling, Algorithms,
Multiple-processor scheduling, Real time scheduling, Alrorithm Evalution.

Unit IV
Deadlock : System model, Deadlock characterisation methods for handling
deadlocks, deadlock prevention, deadlock avoidance, Deadlock detection,
Recovery from dedlock handling combined approach to deadlock handling.

Unit VvV
Swapping, contigous allocation, Paging, Segmentatings, Segmentation with
paging, Virtual memory : Demand paging, page replacement, algorithms,
Allocations of frames, Thrashing.
File concept, File attributes, File operations, access methods, sequential access,
Direct access, Directory structure, Single level, Two level, Allocation methods :
Contigous, link Indexed, free space management.

Books Recommended :
1. Operating System Concept : A. Silberschaz & P.B. Galwing Addison - Wesley
Publishing Company.



