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SCHEME OF EXAMINATION
B.Sc. (Pass Course) Part-I1

The number of paper and the maximum marks for each paper
together with the imimimum marks required for a pass are shown in the
scheme of examnation against each subject separately. It will be
necessany for a candidate to pass in the theory part as well as the practical
part of a subject/paper, wherever prescribed, separately. Classification
of ‘ ;qéé%sful candidates shall be as follows:

of the aggregate marks prescribed ;t\(a) Part

First Division 60%} First Examination excluding those obatined

Second Division 48% in the compulsory subject (b) Part Second
Seconc ‘ A

Examination (c¢) Part Third Examination
taken together.

All the rest will be declared to have passed the examination, if
they obtain a minimum pass mark 1n each subject viz. 36% No division
shall be awarded at the Pant First and Part Second Examinations.
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B.Sc. Pt.-11
1. PHYSICS

Sehee Max, Marks: 100
Min. Pass Marks: 30

" Paper | 3 hes. duvation Max. Marks: 33 Min. Puss marks 12
Paper N 3 hrs. duration Manx. Marks: 33 Min, Puxs marks 12
Puper 11 3 hrs. duration Masx. Marks: 34 Min. Puss marka 12
Practicnt £ hrx, duration Max. Marks: 50 Min. Paxs marks 18

Paper-1: Thermodynamics and Statistical Physics
Work Load: 2 hex. Lecture /week

¥ mminamm Duration: J Hrs,

4]

Scheme ”fnumimllon- First question will be of nine marks compruing of six parts of

with answer not exceeding half a page. Remaining four questions will be
sel with ¢ o e from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth
question shall be compulsory and Part (B) of these questions will have internal choice.

Unit-1

Thermal and adiabatic interactions: Thermal interaction; Zeroth law of thermodynamics:
System in thermal contact with a heat reservoir (canonical distribution); Energy fluctuations:
Entropy of a system in a heat bath. Helmholtz free energy: Adiabatic interaction and enthalpy:
General interaction and first law of thermodynamics; Infinitesimal general interaction: Gibb's free
energy: Phase transitions: Clausius Clapeyron equation; Vapour pressure curve; Heai engine and
etficiency of engine, Carnot's Cycle; Thermodynamic scale as an absolute scale: Maxwell
relations and their apphications,

Unit-2

Production of law temperatures and applications: Joule Thomson expansion and J |
coeflicients for deal as well as Vander Waal's gas, porous plug experiment. temperature
mversion, Regeneratine vouling, Cooling by adiabatic expansion and demagnetization: Liquid
Heltum, He 1 amd He 10 waperfludity, Refrigeration through Helium dilution, Quest tor absolute
sero, Neenst heat theorem

The distribution of molecular velocities: Distribution law of molecular velocities, most
prubabla?ﬁqvgmgu and rms velocities; Energy distribution function: cffusion and molecular
beam, Ex;m; eptal verification of the Maxwell velocity distribution; The principle of  equi-
partition of energy.

Transport phenomena: Mean free path, distribution of free paths, coefficients ol viscosity.
thermal conductivity, ditfusion and their interaction.

Unije-3
Classical Statistice: Vahdity of Classical approximation: Phase space. micro and macro
wtates, Thermodynaene probability . relation between entropy and thermodynamic probability ;
Monoatomie adeal vas Barometnic equation; Specific heat capacity of dutonne s, Heat
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Unit-4

Quantum Sttisties: Black body radintion and [hilure of classical statistics: Postulates of
quaniun statisties, mdistinguishibility, wave function and exchange degencracy, a priori-
probaubihity: Bose-Fmstem statistics and its distribution function; Planck distribution function and
radiation formula, Fermi-Dirac statistics and  its distribution  function, contact potential.
thermonie emission, Specific heat anomaly of metals; Nuclear spin statistics (para- and ortho-

hydrogen).

Paper- 11: Mathematical Physics and Special Theory of Relativity

Work Load: 2 hes. Lecture /week
Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of

short answer type \ with answer not exceeding half a page. Remaining four questions will be
: set with one from each of the unit and will be of six marks each. Second to fifth question will
1 have tw namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth

question shail be compulaory and Part (B) of these questions will have internal choice.

UNIT-1

Orthogonal curvilinear coordinate system, scale factors, expression for gradient, divergence, curl
and their application to Cartesian, circular cylindrical and spherical polar coordinate.

Coordmate transformation and Jacobian, transformation of covariant, contra-variant and mixed
tensor: Addition. multiplication and contraction of tensors; Metric tensor and its use in
transformation of tensors.

Dirac delta function and its properties.

UNIT-2

L.orentz transformation. Length Contraction, Time Dilation. Mass variation, rotation in spacc-
time like and space like vector. world line, macro-causality.

Four vector formulation, energy momentum four vector, relativistic equation of motion.
tnvariance of rest mass, orthogonality of four force and four velocity. l.orentz force as an
example of tour force. transformation of four frequency vector. longitudinal and transverse
Doppler's effect.

I'ransformation between laboratory and center of mass system. four momentum consen ation,
kinematics of decay products of unstable particles and reaction thresholds: Pair production,

(a) franslormanon of electric and magnetic fields between two inertial frames. Electric  field
measured in moving frames. Electric field of a point charge moving with constant velocity.

(b} The second order linear differential equation with variable coefficient and singular points,
series solution method and ats application to the Hermite's, Legendre’s and Laguerre's
differential vynatons: Basic properties like orthogonality, recurrence relation graphical
representation and generating function of Hermite. Lagendre and | (.guu‘re functions (simple
apphicationsy
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UNIT-4

Fechmgues of separatton of varablos and s application to following h«;mnd;u’,\ vithie problems
0 L aplace vquation e thiee dimensional Cartesian coordinate system-hine clmqw hcl\w.cn two
carthed pataticl plates () Helmbolts cquation i circular cyvhindrical coordinates-oy hindrical
resomant canviny (i) Wanve equation i spherieal polar coordinates the vibrations of 4 cwrcular
membrane, OV Difinsaon equation i two dimensional - Cartestan conrdimate systeme heat
conduction i a thn rectanguln plate, {v) Laplace equation in spherical coordinate system-
clectne potential around a spherical sutface

Paper 111: Electronics and Solid State Devices

Waork Load: 2 hrs. Lecture /week

Examination Duration: 3 Hrs.

ML ¢ mination: First question will be of ten marks comprising of five parts of short
answer 1ypé With answer not exceeding half a page. Remaining four questions will be set
with one from each of the unit and will be of six marks each. Second to fifth question will
have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second to fifth

question shall be compulsory and Part (B) of these questions will have internal choice.

Unit 1: Circuit analysis and PN junctions

Circuit analysis: Networks- some important definitions, loop and nodal equation based on D.C.
and A.C. circuits (Kirchhoffs Laws). Four terminal network: Ampere volt conventions. open,
¢lose and hybrid parameters of any four terminal network, Input, output and mutual impendence
for an active four terminal network. Various circuit theorems: Superposition. Thevenin. Norton,
reciprocity. compensation. maximum power transfer and Miller theorems.

PN junction: Charge densities in N and P materials: Conduction by drift and dittusion of charge
carriers. PN diode equation, capacitance effects,

Unit 2: Rectifiers and transistors

Rectifiers: Basic wdea of Halt-wave, full wave and bridge rectifier: calculation of ripple factor.
efficiency and regulation: Filters: series inductor, shunit capacitor. L section and a-section filters.
Voltage regulation. Vollage regulation and voltage stabilization by Zener diwode. voltage
multipler

Transistors: Notations and volt-ampere characteristics for bipolar Junctions transistor. Concept
of load line and operating point Hybrid parameters. CB, CE, CC configurations. Junction field
aitfect ra r{JEFT ) and metal onide semiconductor filed effect transistor (MOSFET). Circuit
symbols, biasing and volt-ampere characteristics, source follower operation of FET as variable
voltage resister .

Unit 3: Traosistor biasing and amplifiers
Transistor biasing: Need of bias and stability of Q point. stability factors, and various types of
Pswas circants o0 thermal baas stabihy fised bias, collector 1o base teedback bias and Your resistor
byias
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\mplifiers: Analysis of tsastor amplifies using hybrid parameters and its ginn-frequency
respronne. basis wden of Coneade amditicrs, direct coupled and RO coupled amplificrs, Amplifier
with deadbach Concept o feedback, positive and negative feedbach, voltage and current
fedbach ciremts Advantage ol negative feedback: Stabitization of gam eltect of negative
feedbach on output and mput resistance, reduction of nonlinear distortion, eflect on gain -
BUgueioy rospaing

Unit 4: Oscillators and Logic Circuaits
Oncillators Gritena tor self-excited and self-sustained oscillstion. circuit requirement for build-
up ol osallation, Hasic iransistor oscillator circuit and its analysis. Colpitt's and Hartely
oscitistors, R O Osolbitors
Logic vircuits: | ogic tundamentals. AND. OR, NOT, NOR. NAND, XOR gates. Boolean
algebra. De Morgan's theorem, positive and negative logic, logic gates circunt realization using
D1 and 1 doie simplificatson of Boolean expressions

Reference Books:-

i John D. Ryder, Electronic Fundamentals and Application, Prentice Hall of india Pvi.

Ryder, Engineering Electronics, McGraw Hill Book Company, New Debhi.
'b Millman and Christosc Haikies, integrated Electronics, Analog and Digital Circuits
and systems: McGraw- Hill Ltd. (1972).

4 Albert Paul Malvino, Digital Computer Electronics, Tata McGraw- Hill Pub. Co. 1.ad.,
New Dethi (1983).

Kumar & Gupta, Hand book of Electronics.

G.K Mithal, Hand Book of Electronics.

Gl Mithal, Electronics Devices and Applications.

R.P. Jain, Digital Electronics.
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PRACTIC4AL
Teaching : 4 hrs/week R
Piactical One-Paper © "Sihrs. duration
Min Pass Marks : 18 Max“Marks S 50

Note : Total number of experiments to be perfériited- By'“‘thgz.w =
/ studentsdunng the session sheuld be 6. sclectmg*my" 8 ﬁﬂrmeach

T .S’ectfon-A

xpammetet -usiag to‘tswna} wave- a;,paratus. St

2. :Stidy-of variation-6£réflection cogfficient. of’namre’ﬁf &:nmfza’ e
tion-using-tossional-wave apparatys. S

3. Using platinumvresistance thermometer find the melﬁhg-polﬁt‘ﬁf
agiven substance.

4. Using Newton’s rings method find out. the ‘wave- lengtlr of x
monochrontatic souree-and find the refractive. index6fliguid. =

5. Using Micheloson’s: interferometer find out the. Wavelchgth of #
given: monochromatic source (Sodjym Light) R

6. To. detesmine:dispersive power of prism.

7. To determine-wave length of sodium~light using gratifg. "~

8. To determine-wave length of sodiym light using Biprism~ < =

.,4‘-. P

c
9. Dectermine the thermodynamic copstant ¥ = zrp---'uSingﬂ"Glém
v

cnts & Desorme’s method. —
10. To determine thermal conductivity of a bad conductor by Lee’s’
method.
*l;)etennlnatnon of ballistic constant of a ballistic ga!vaﬂametei- S
2. 'iStudy of variation of lotal ihermat radiation with- tem;;eramm _
Section-B
{. Plot thermo cmf vcrsm temperature graph and fi hd‘ tbe ﬁeutral
temperature (Use sand . bath), SR
2. Study of power SUBL u;slng two diodes/bridge rectifier vmh
various filter ofrcuifd: .
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: 6.

7.
_ gainwith-frequency). o R
' . Yo determine-e/pxby Fhotison'srmtethod, =~ .ol

S 1

Syllsbus : B.Sc. Part-IT

Study of half wave rectifier using single dicde a‘i&*ébﬁliéﬁéﬁi i
of L and n section-fiiters. A
To study-characteristics-of a-given- transistor PNP/NPN @i
.mon  emitter, common- -base and common - cofestor
configurtainos). T ey
Betermination-,of;bgnd-,gap:usingg,acjmcﬁon;dioffe; " MR s g
Beterminations of :power-faetor:(cos 0) of agiventeoil bl - hr
ERO. : =

I;Swdyz-otlssingla-%mge:trahsisto:@:audit_» -mﬁﬁﬁeﬁ(mﬁﬁﬁf{ Flige

 Betermination- of-veloety: ofissound -in-air by Staiidgssivs - -
»EmemﬁmmS*W%%ﬂWandego, 2
ftMeasummensno&ﬂidmnee}nﬁwmbyrAiﬁg' derssiv’s=Bridge.
anmen&o&mpacﬁauc&aﬂd%&dbcmwéomﬁhvﬁfﬂ'quﬁd -
~:and.gang condensor by-de-Sautybsidge. SR
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CHEMISTRY

>
t
Scheme:
Max Marks: 150
Duration (hrs.) Max. Marks Min. Pass Marks

Papaei ! 3 33
Paper-l 3 33 36
Paper-il 3 34
Practical 5 0 18

Note: Ten (10 questions are to be set tzking two (02) questions from each unit. Candidates have
Ly asaver any S questions selecting at least one question from each unit.

(CH-201 Paper-1: Inorganic Chemistry
(2 hrs or 3 periods/week)

Unit-1
C hcmlstr;,”b“ E‘lements of First Transition Series:
Charactenstc:pi o'pemes of d-block elements. Properties of the elements of the first transition
series. therr binary compounds and complexes illustrating relative stability of their oxidation-
states. coordination number and geometyy.
:

Chemistry of Elements of Second and Third Transition Series:
Gieneral characteristics, comparative treatment with their 3d-analognes in respect of ionic radii.
onpdation states. magnetic behaviour. spectral properties and stereochenistn

t nit-11
( vordination ( ompounds:
W emners coordimation theory and s expernenial venhication, ctiective atomie number concept,
chelsios, nowenchvure of coordination compounds. somerism in coordination compounds,

val f

alence rond theon ot transition metal complones
Ut
Chemistry of Lanthanide and Actinide Flements:
Piovirone stracture. oxidanon states. 1o sadn and lanthanide contraction. compicy tormation,
ocenrrence gnd isolation of lanthanide ¢ompouid .
Ceneral Tealung ‘u.‘hc‘:miﬁlry of separativn oi \p. Pu and Am [rom U electronic configuration,

ovedation e tagnetic properties. vomplexunon behavior. companson ot lanthanides and
achinndes, mpuhca\\ clemenys,

it 1N
Oxidation and Reduction:
P v Rt it dare amadvas ot e civoredox stabhiee avawrer broo atner and
Poceinns i s Apphcatton of redos <daa oo extraction of Slemsin -

wiive . . "
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Unit-V¥

Acids and Bases: . ‘ )
Fheortes: Arrhenmus. Bronsted-Lowry. Lux-Flood. Solvent system concept and Lewis concept of

acids and bases,

Non-aqueous Solvents:
Physical properties of a solvent, tvpes of solvents and their general characteristics. reactions in
non-aqueous solvents with reference to hiquid NH; and liquid SO,

CH-202 Paper-1l: Organic Chemistry
(2 Hrs. or 3 periods/week)

Unit-1
Electromagnetic Spectrum: An Introduction

Absorption Spectroscopy

Ultraviolet (UV) spectroscopy - Absorption laws (Beer-Lambent Law), molar absorptivity, presentation
and ‘malvsxs. .UV spectra, types of electronic transitions. effect of slovents on transitions, effect of
conjugation. onée;ﬁt of chromophore and auxochrome. Bathochromic. hypsochromic, hyperchromic and
hvpochromic shifts. UV spectra of conjugated dicnes and enones.

Infrared (IR) spectroscopy - Molecular vibrations. Hook's law. selection rules. intensity and
position of IR bands. measurement of IR spectrum. fingerprint region. characteristics absorption
of vanous functional groups and interpretation of IR spectra of simple organic compounds.

Uinit-T1
Aleohols - Classihication and nomenclature
Manohydriv alcohols - Methods of formation by reduction of aldehvdes. ketones. carboxylic
acids and esters. Hydrogen bonding. Acidic nature. Reactions ol alcohol with mechanism.,
Dhinvdeic aleohols - methods of formaton. chemical reactions of sicinal glveols. oxidative

cleavaee (PhiOA; and HIO, | and pinacol-piacolone rearrangement
Lovodee adoohols - methods of formation. chemical reactions ot uhvecrol
Phenots

Noenclaare. structure and bonding Preparation o Phenols, Phy wical properties and acidic
character (umpamuw. acidic strength of alcohofs and phenols  Reactions of  phenols-
clectrophifig ] atomatic - substitution. acyvlation  and carboxylation.  Mechanisms of Trics
rearrange ment $en rearrangement. Gatterman sy nthesis. Hauben-Hoesch reaction. Lederer-
Manasse reaction and Reimer- Femann reaction

Fthers and Fpoxides
Mothod . ot tormaton physical properties hermcal reactions - vicavage and autooxidation

St mctinond

Nt tonosade it snd ba vl 't'i! I REN -'PL‘H”!!"' (AL RS N SN I !L\ [ l"\.liid“(!n ()' Lpt‘\.u\
0
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ons of Gri gnard and organolithium reagents with epoxides.

Unit-111

Aldehydes and Ketones

Structure of the carbonyvl group. Syntheses of aldehvdes from acid chlorides, synthesis of
aldehvdes and ketones using  1.3-dithianes. syntheses of ketones from nitriles and from
carboxvhic acids. Physical properties.

Mechanism of nucleophilic additions to carbonyl group with particular emphasis on benzoin.
aldol. Perkin and Knoevenagel Londensanom Condensation with ammonia and its derivatives.
Wittig reaction. Mannich reaction. O\(ldatnon of aldehydes. Baever-Villiger oxidation of ketones.
Canmizzaro reaction. MPV (Meervein-Pondrot-Verleyv). Clemmensen., Wolff-Kishner. LiAlH,
and NaBH; reductions. Halogenation of enolizable ketones. Use of acetals and 1,3-dithiane as
protecting group.

Unit-1V
Carboxs lic Acids
Structure and bonding. physical properties, acidinn ot carboxylic acids, effects of substituents on
acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids, Hell-Volhard-
Zehinsky reaction. Reduction of carboxylic acids. mechanism of decarboxylation.
Methods of fdrm txon and chemical reactions of halo acids. Hydroxy acids - malic, tartaric and
citric acids.”
Dicarboxvlic a ds:" 'methods of formation and effect of heat and dehydrating agents (succinic,
glutaric and adipic acids). )

Carboxylic Acid Derivatives
Structure. nomenclature and synthesis of acid chlorides. esters. amides and acid anhvdrides.
Relative stability of acyl derivatives. Physical properties. interconversion of acid derivatives by
nucleophihic acyvl substitution.
Preparation of carboxylic acid derivatives. chemical reactions. mechanisms of esterification and
hyvdrolysis racidhic and basic).

Unit-V
Organic ( ompounds of Nitrogen
Preparation of nitroatkanes and nitroarcnes. Chenneald reactions of nitroalkanes. Mechanisme of
nucleophilic wibshinion in nitroarenes and their reductions i acrdie. neutral and alkahne media
Picric acid
Anmunes: Structure. nomenclature and preparation ot alkyvi. and anl amines (reduction of nitro
compound- npunlesy. reductive ammation o aldchydic and Ketonic compounds.  Physical
propertics stereachemistry of amines. Separation o a mixture ol primary, secondary and tertiary
amines Strug Eurfl l&atums effecting basicity ol amines. \mune salts as phase-transfer catalysts.
Gabricl- ﬁlishﬂkg illé: reaction and lloffmann bromamide reaciion with mechanism.
Reactions of mnifes, L]CUII’()phllIL aromatic substtution m anvl amines, reactions of amines with
nitrous el Diazonsation and ‘mechanism Synthete ranstorniations of aryl diazonium salts.
deorcouplose wd s apphications

) | Lo
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(' H-203 Paper {11 : Physical Chemistry
(2 Hrs. or 3 periods/week)

: UNIT-1
Thermodynamics - |
Definition of Thermodynamic Terms: System. surmroundings. efc. 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 imversion temperature. Calculation of w. q, dU & dH for the
expansion of Idcal gases under isothermal and adiabatic conditions for reversible process
Thermochemistry - Standard state, standard enthalpy of formation, Hess’s law of heat
summation and its applications. Heat of reaction at constant pressure and at constant volume.
Enthalpy ol neutralization. Bond dissociation energy and iis calculation from thermo-chemical

data. remperature dependence of enthalpy. Kirchhoff's equation.

UNIT-I

Thermodynamics —11

Second Law of Thermodynamics : Need for the law. different statements of the law. Camot

cvcle and itd Bfficiency. Carnot-Theorem. Thermodynamic scale of temperature.

Concept of E:ﬂréi)v - 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 and entropy as a critena

of spontaneity and equilibrium. Entropy change in ideal gases and mixing of gases.

Third Law of Thermodynamics - Nernst heat theorem. statement and concept of residual

entropy. evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz functions:

Gribbs function (G and Helmholtz function (A) as: thermods namic quantities. A & G as cniteria

for thermodynamic equilibrium and spontaneity. their advantage over entropy change. \anation
cof Gand A with P Vand T.

Chemical Fquilibrium:

Equilibrium constant and free encrgy. Thermody nanmie deranon of law of mass acvon le

Chatelier’'s principle Reaction Isotherm and reaction isochore Clapeyron equation and ¢ fausius-

Clapeyron cquation. apphicanons,

UNET-THE
Phase Equilibrivm: Stacrnent and meaniye ol the taims phase, component and degroe ot
freedom. derivation of Gibbs phase rule. phase equiliboig of one component system - water. (O
and sulphur systenes
Phase ¢quilibria of twn component system - sohd-hquid cqwlibna simple eutectic Bi-Cd. Pb-
Ag systemsggsileerization of lead.
Solid sblhtf(‘;ﬁ; L itompound tormation with. Congruent metung point (Mg-Zn) and ncong et
melting point CNOCTHEO) System Freezing mistures acctone <dry ice
Liquid- Liquid mixtures Ideal hguid nistares. Raonbes and Heney's law. Non ideal vostem -
azcotropes, HOUTEO and cthanolwater systerns Partialhs aseoble hiquids: phenol-wates 1 oser

and  npper coraine temperatuee, cllect o mmpunits on consolute temperature Noornst
Poatnboties tav. G oo dornoapon, appheatios
i
3 " |
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S 4 S UNIT-1V
Eleutrochemiktry — 1

Flectrical € ﬁl&pﬁ(ﬁm-conduction in metals and 1n electrolyte solutions, specific conductance and
equivalent conductance, measurement of equivalent conductance. variation of equivalent and
specific conductance with dilution. o |
Migration ot jons and Kohlrausch law. Arrhenius theory of electrolyte dissociation and its
Hmitations, 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 Hitiorf s method and moving boundary method.
Applications of conductivity measurements:

Determination of degree of dissociation. determination of K, of acids, determination of solubility
product of u sparningly soluble salt. conductometric titrations.

UNIT-V
Flectrochemistry —I1
Types of reversible electrodes @ Gas-metal- ion. metal-metal ion. metal-insoluble salt anion and
redox elecirodes. clectrode reactions. Nemst equation. derivation of cell EMF. and single
electrode potential. standard hydrogen clecirode. reference electrodes. standard electrode
potential, sign conventions, electrochemical series and its significance.
Electrolytic;and Galvanic cells - reversible and irreversible cells, conventional representation of
electrochentigal cells. '
EMF of celt |'its measurements. Computation of cells EMF. Calculation of thermodynamic
quantities of cell “reactions, (AG, AH and K). polarization, over potential and hydrogen
overvoliage.
Concentration cell with and without transport.  liquid junction potential, application of
concentration cells. Valency of ions. solubilitv product and activity coefficient, potentiometric
titrations. ‘
Definmtion of pH and pK,. determination oi ptl usmy hydrogen quinhydrone and glass clectrodes,
by potentiometric methods.

Suggested Books:
b Principles of Physical Chemiistrs 8 R Puri. Sharma and M. S, Pathania.
YA Text Book of Physical Chemistiy A S Negrand SO CL Anand.

A Text Book of Physical Chemistry - hundu and Jain,

o The clements of Physical Chemistry PV \ikins. Oxford.

c o Uversuy General Chemistry . C N R Rao. VMace Millan,

N

CH- 204 Chemistry Practical (Pass coursc), Laboratory Course-i1
R (4 hrs or 6 perinds / week)
Gihe

PR ﬁlﬁﬂ of Standard Solutions
Difution = 0.1 M © 0.001 M olusions
(1) Volumetric Analysis
tar Deternuination of acetic acid in commer. wl incgar using NaOtH
tha Detcenmmation of alkab content i et abler using HC'
fon b strcon of calenim content s hath L adcaom oxalate by permanganomerc

Fom,

['a : L" T
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Y

(d} Estimation of hardness oi saict oy EDT
1 ijﬁl@_[;i()ﬂ.- of Terrous and terric by dichromate method
Esuimation ol copper usiny thiosulphate

imetric Analysis

0y
LY
3

i)
(fy Es
(i)  Grav
ay Cu as CuSON
oy Nitas Ni (dimethylglvoxime)

Organic Chemistry
(i) Laboratory Techniques

A. Thin Laver Chromatography
Determination of Ry values and identification of organic compounds.

(a) Separation of green leaf pigments (spinach leaves may be usecd).

(b) Preparation and separation of 2 4-dinitrophenylhydrazones of acetone, 2-butanone.
hexan-2-one and hexan-3-one using toluene and light petroleum ( 40-60) solvent
svstem

(¢) Separation of a mixture of dves using cyclohexane and ethvl acetate (8.3 1 1.5)

B. Paper Chromatography Ascending and Circular

Determination of R; values and identification of organic compounds.

Separation ol mixture of phenylalanine and glycine. Alanine and aspartic acid.

eucine and glutamic acid. Spray reagent - ninhydrin.

qparanon of a mixture of DL — alanine, glycine and [-Leucine using n-butanol:

cetic acid water (4:1.5), Spray reagent-ninhydrin.

{c) Separation ol ‘monosaccharides a mixture of D- galactose and D-Fructose Ustng
n- butanol - acetone : water ( 4:5:1) Spray reagent -aniline hydrogen phthalate.

(ii) Qualitative Analysis
Identification of two organic compounds (one solid and one liquid) through the
functional group analysis. determination of melting point. boiling point and
preparation ol suitablc denivauves.

Physical Chemistry
(i) Transition Temperature
41 Determination ol the transition temperature of the wiven substance by thermometric
dialometric method te.g MaCLAH0 2 StBr- 21Oy
(i) Thermochemistr
) To detertming G ~olabihity of benzore acid ai different remperatures and o determine
AH of the dessolution process. .
b) To determme the enthulps of neutralization of a weak actd: weak base versus strong
base/ strong avid and determine the enthalpy of iomization ol the weak acid weak

base.

i terming the cnthalpy of solution of solid calcium chloride and calculate the
Clattice energy of calviun chloride from its enthalpy data using Bom-Haber cycle.
(iit)Phase Equilibrium
a) lo study the ctieet of 4 solute (eg. NaCL succinie acid) on the eritical solution
emperatiie of hwe partially miscible higquids (¢ o phenot water system) and o
determine the ot ettion of that soluie i the goven phenel water svstem.

N
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~ hy o

constrict  the phase diagram  of two  components ey, dipicityiamine-
“‘bcnzophcnone; svstem by cooling curve method.
(iv )Dmrgh‘“ tion law

i

ay To éiu&i\ the distribution of iodine between water and CCly.
by To smdy the distnbution of benzoic acid between benzene and water.

(Instructions to the Examiner)
B.Sc. Part 11
CH- 204 Chemistry Practical (Pass course)

Max, Marks: JU Duration of Exam:3 hrs. Minimum Pass Marks:18

lnorganic Chemistr
Ex. b Volumoemic Anabvsis
e

Gravimetne Analvsis as mentioned in the syllabus 16

Organic Chemistry
Ex. 2 ldemlﬂcauon oi two oroamc compounds (one solld and one liquid) through the funcuonal

or .
Perform onc experiment out ol the experiments on thin layer and paper chromatography
given n sy Habus,

Physical Chemistn
Ex. 3 Pertorm one ol the physical chemustry experiments as mentioned in the syllabus. 12

‘N

Ex 4 Viva-voce
Ex. 3 Record

htn
|

Books Suggested ( Theory Course)

Basic Breovcanie Chemistin BAL Cotton G Wilkinsoo and P4 Caus Waley

Concise Inorgamie Chemistn 1D Lee BEBS

Concepis of Maodels of Inorganic Chenustry B Douglas. Do McDanmicl and 1 Alexander.
John Wiicx

4. CInagganie Chemistn. DUE Shriver PW Atkins and ¢ H Langtord. Oxtord.

wd fod ——

‘ 3 Ing M\(v hemustry, W W Porterticld Addison Wesley
6 Inory; ILL hemistey. A.G Sharpe. FI RS
7 Inorzame Chomstny el Ahessicr and DO Fared Prentice Hall
& Organie Chemustry, Mormison and Boyd. Prenuce Hali
9 Oroaer © honnsiry. | G Wade B Prentice Hall
ji Patat o aad O © teneeass sokoanons Tohn Wides
y V.
S . e Razﬁg‘ﬁhﬂf'
jé Unive: st ‘;‘Léem Fai
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12.
I3
B3
15.
16.
17.
18.
i9.
20.

B i

Orgamc Chenusine Vol 1. 11 T S.M. Mukheqi. >.P. Singh and R.P. Kapoor, Wiiey

Fastern 11d. (New Age International)

on to Organic Chemistry. Streitwicscr. Heathcock and Kosover. Macmilan.
Physical Chenistiy. G M. Barrow. International Student Edition. McGraw Hill.
Basic Programming with Application, V.K. Jain. Tata McGraw H ill.

Computers and Common Sense. R. Hunt and Shelly. Prentice Hall.

University Genceral Chemistry, C.N.R. Rao, Macmillan.

Physical Chemistry . RIAT Alberty, Wiley Eastern Lid.

The Elements of Physical Chemistry, P.W. Atkins. Oxford.

Physical Chemistry Through problems. S.K. Dogra and S. Dogra. Wiley Eastern Lid.

Books Suggested (Laboratory Courses)

I

5

P

wd

*=

~ N

o]

10.
11

]2

13

14

bxperimentan Physical Chemistn J.C. Ghosh. Bharati Bhavan.

Vogel's Quabianive inorganic Analvsis. revised. Svehla. Orient Longman.

Vogei's Texthook of Quantitative Inorganic Analssis (revised). J. Bassert. R.C. Dene0y.
G.H detten and 1 Mendham. FLBS.

Standard Mcthods of Chemical Analysis. W. W Scott. The Technical Press.
Experimental Inorganic Chemistry, W.G. Palmer. Cambridge.

Handbook ol preparative Inorganic Chemistry. Vol [& 1. Braver. Academic Press.
Inorganic Synthesis. McGraw Hill. '
Experir ental Organic Vol 1 & I, P.R. Singh, D.S. Gupta and K.S. Bajpai, 'rata McGraw

‘ Laboratori‘ manual in Organic Chemistry. R.K. Bansal, Wiley Eastern.

Vogel's Textbook of Practical Organic Chemistry. RS. Furniss. Hannaford, V. Rogers.
P.W.G; Smith’ and A R. Tatchell, ELBS.

Experiments in General Chemistry, C.N.R. Rao and U.C. Agarwal, East-West Press.
Experiments in Physical Chemistry. R.C.Das and B. Behra. Tata McGraw Hill

Advanced Pracucal Physical Chemistry, J.I3. Yadav. Goel Publishing House.

Advaneed Iyperimental Chemistry. Vol. 1-Physical. JN. Gurtii and R Kapoor. S. Chand
& (v()

Selected Fxpeniments in Physical Chemistn. N .G Mukerjee. JN. Ghjose& Sons.

¢ .
I
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- 3 ¢ University of Rajasthan
| Syllabus B. Sc. Part II (Pass Course)
Zoology
(2018-2019)

Scheme: .

Nax. Marks: 100 Min. Marks: 36
Paper 1 : 3 Hrs duration [ 33 Marks

« Paper I : 3 Hrs duration 33 Marks

Paper III : 3 Hrs duration 34 Marks :

* Practical : 4 Hrs duration 50 Marks ﬁ

Y

L. There will be two parts of every theory question paper with a total duration of 3 hours.
First part of question paper will comprise of question No. 1 containing 9 (Paper [ & II)
or 10 (Paper I1I) very short answer (Maximum 25 words) type questions. each of ]
mark. This part is compulsory to attempt. Questions should be evenly distributed
covering entire syllabus.

Second part of question paper will be of long answer type questions having three

sections. There will be total 9 questions (Q. No. 2 to 10) in this part, i.e., three from

each unit /section out of which candidate will he required to attempt any 4 questions

selecting at least one question from each unit/section. Each question will carry 6 marks.
2. The candidate has to answer all questions in the main answer book onl V.

PAPER -1: Z2-201 )
STRUCTURE AND FUNCTION OF INVERTEBRATE TYPES
NOTE:
1. There will be two parts of this theory question paper with a total duration of 3 hours.
o Ff& art. of question paper will comprise of question No. | containing 9 very short
© answer @Vlaximum 25 words) type questions, each of | mark. This part is compulsory
1o attempt. Questions should be evenly distributed covering entire syllabis.
Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part, ie.. three from
cach unit fsection, out of which candidate will be required to attempt any 4 questions
selecting at least one question from each unit/section. Each question will carry 6 marks.
2. The candidate has to answer all questions in the main answer book only.

Section - A

Habit. Habitat. Morphology Structure, Organs and Systems ( Locomotion. Digestive,
Circulutory. Respiratory, Excretory. Nervous &Reproductive). Life Cyele.* Affinitias
and *Adapiaions

Note ¥ indicates whenever required. <OV

\

Dy. Registrar
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S T R

:;Arthropoda : Palaemon(Indian Fresh water Prawn), Scorpion, Periplaneta,GrasshOpper,Apis,
" Onychophora : Peripatus. -

Section - B

Habit, Habitat,Morphology,Structure, Organs and Systems ( Locomotion, Digestive,
Circulatory. Respiratory, Excretory, Nervous &Reproductive), Life Cycle,* Affinities and
*Adaptations. ’

Note :* indicates whenever required.
Metusea: Pila, Unio, Sepia
Echinodermata: Asterias,Echinus, Cucumaria.
Hemichordata: Balanglossus and its phylogenetic significance

i

e 1 Section - C
Invertebrate Adaptations

I Salient features of Hemichordata.
2. Evolution of canal system of sponges.
3. Parasitic adaptations in Helminthes,
4. Social organization in termites and honey bees,
by Direct and indirect development in insects.
6. Water vascular system of starfish.
7. Crustacean larvae & mouth parts of insects.
8. Parasitism in Crustacea,
. PAPER -1I: Z-202
ANIMAL PHYSIOLOGY AND BIOCHEMISTRY
NOTE:
; Fhere will be two parts of this theory question paper with a toa duration of 3 hours.
First part of question Paper will comprise of question No. ] containing 9 very short
answer (Maximum 25 words) type questions, each of | mark. This

2

Physiology of digestion: Various types of digestive enzymes and their digestive action

in the alimentary canal.

2. Physiology of blood circulation: Composition and functions of blood; mechanism of
blood clotting: heart beat; cardiac cycle; blood pressure; body temperature regulation.

Physiology of respiration: 'Mechanism of breathing: exchange of gases: transportation

of oxygen and carbon dioxide in blood: regulation of respiration,

Animal Physiology with special reference to mammals

.9
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Physiology of excretion: Kinds of nitrogenous excretory end products’ (ammonotelic,
uricotelic and ureotelic); role of liver in the formation of these end products.
Functional architecture of mammalian kidney tubule and formation of urine;
hormonal regulation of water and electrolyte balance (Homeostasis).

Section - B

Regulatory aspects of Animal Physiology _

b Physiology of nerve impulse and reflex action: Functional architecture of a neuron,
origin and propagation of nerve impulse, synaptic transmission, reflex arc.

2. Physiology of muscle contraction: Functional architecture of skeletal muscles;

chemical and biophysical events during contraction and relaxation of muscie fibers.

Types of endocrine glands, their secretions and functions: Pituitary, adrenal, thyroid,

pancreas, testis and ovary.

4. Physiology of Reproduction: Hormonal control of male and female reproduction,

implantation, parturition and lactation in mammals.

)

5. liminary idea of neurosecretion, hypothalmic control of pituitary function.
| B P
o Section - C

Biochemistry

I. Carbohydrates: Structure, function and significance: oxidation of glucose through
glycolysis, Kreb’s cycle and oxidative phosphorylation; interconversion of glycogen
and glucose in liver; role of insulin and glucagon.

2. Proteins : Structure, function and significance, essential and non-essential amino
acids, transformation of amino acids: deamination, transmination, decarboxylation.
Synthesis of protein and urea, fate of ammonia (Ornithine cycle), fate of carbon
skeleton.

3 Lipids: Structure, function and significance; Beta-oxidative pathway of farty acids:
brief account of biosynthesis of triglycerides. Cholesterol and its metabolism.

Paper - I11: Z-203
Immunology, Microbiology & Biotechnology
NOTE:

.~ There will be two parts of this theory question paper with a total duration of 3 hours.
- Fimptypart of question paper will comprise of question No. 1 containing 10 very short

vet (Maximum 25 words) type questions, each of | mark. This part is compulsory
to attempt. Questions should be evenly distributed covering entire syllabus,

Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part, }.e., three from
each unit /section, out of which candidate will be required to attempt any 4 questions
selecting at least one question from each unit/section. Each question will carry 6 marks.
The candidate has to answer all questions in the main answer book only.

[

Section - A
Immunology

I8 Immunology: Definition, types of immunity: innate and acquired; humoral and cell
mediated, Organs of immune system.
- Antigen and antibody: Antigenicity of molecules. haptens, antibody tvpes.

Dy. Registrar
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Antigen-Antibody  reactions: Precipitation reaction, agglutination  reaction,
neutralizing reaction, complement and lytic reactions and phagocytosis.

Immunity Regulating Cells: Macrophages, lymphocytes (B and T-Types) T-helper
cells, T-Killer cells, plasma cells and memory cells.

Mechanism of humoral or antibody mediated immunity and cell mediated immunity.

Section - B

Microbiology

b
i

n

()

Brief introduction to the History of Microbiology: Work of Anatoay Van
Leeuwenhoek. theory of spontaneous generation, germ theory of fermentation and
disease: Works of Louis Pasteur, John Tyndall, Robert Koch and Edward Jenner.

The Prokaryota (Bacteria) : Structural organization:

(i) Size, shapes and patterns of arrangement.

(i} Structural organization: Slime layer (capsule), cell envelopes: cytoplasmic

- membrane (inner membrane). Cell wall (outer membrane) of Gram- negative
~and Gram-positive bacteria; mesosmes: cytoplasmic organization; cell
t projections: flagella and cilia.

Genetic material of Bacteria: Chromosome, replication of bacterial DNA.
Reproduction in Bacteria: Asexual reproduction, binary fission, budding, endospore
formation, exospores and cyst formation; sexual reproduction, conjuga;ion.

Microbial Nutrition : Culture of bacteria

a. Carbon and energy source
b. Nitrogen and minerals
C. Organic growth factors
d. Environmental factors : Temperature and pH
Bacteria of Medical Importance:
(i) Gram-Positive T
a. Cocci: Staphylocci, Streptococci
h. Bacilli: Diptheria, Tetanus.
(it Gram-Negative
a. Cocci: Gonnorhea, Meningitis
b. Bacilli: Diarrhoea

tily - Mycobacteria: Tuberculosis, Leprosy

Section - C

Definition, history, scope and application of biotechnology, major areas of
biotechnology (microbial, plant and animal biotechnology).

Vectors for gene transfer.

Basic concepts of animal cell, tissue, organ and embryo culture.

Genetic engineering (outline idea only): Applications of genetic engineering, hazards
and regulations.

Protoplast fusion in prokarvoie; and eukaryotes.

Recombinant DNA technology: hybridomas and their applications, PCR. DNA finger
printing. DNA foot printing. RFLP, RAPD & AFLP, Human genome project. -
Moroclonal antibodies and their applications.

Briefaccount of cloning: its advantages and disadvantages. :
Bictechnology in medicine (outline idea only). antibiotics, vaccines. €Nz ,mes.
coenins. artiticial blood.

9 | Dy. Registrar
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control, waste water treatment.

Food, drink and dairy biotechnol

Environmental Biotechnology (outline idea onl

¥): Metal and petroleum recovery, pest

ogy (outline idea only): Fermented food production:
dairy products, wine, beer, vinegar and food preservation.

University of Rajasthan
Syllabus: B.Sc. Part - 11 (2018-2019)

Practical - Zoology

Min. Marks: 18

I1.

[11.

Mollusca

Echinodermata

Hemichordata

Study of Microscopic Slides:

Mollusca

Echinodermata

Anatomy:

Prawn'Squilla

.
.

4 Hrs. / Week

Peripatus

Limulus,  Spider,

Max. Marks:

Scorpion,  Centipede,

Millipede, Lepas, Balanus, Squilla, Eupagurus,
Crab, Mantis, Honey-bee, (queen, king, worker)
Locust, Silkworm Moth, Beetle, White grub.

Chiton, Aplysia, Cypraea, Mytilus, Pearl Opyster,
Dentalium, Loligo. Nautilus.

Pentaceros, Echinus, Ophiothrix, Cucumaria,

Antendon.

Balanoglossus.

V.S. of integument (cuticle): Pediculus, Bedbug,
Termite and its castes, Cyclops, Daphnia,
Crustacean larvae (Nauplius, Metanauplius,
Zoea, Mysis, Megalopa, Phyllosoma), statocyst

of prawn.

V.S. of shell, T.S. gill of Pila, T.S of gill of

Unio, Glochidium larva.

Larval forms

External features, appendages. alimentary canal
and nervous system; Hastate Plate

29 .
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(i)
(i
Mi
L.

2.

External features, pallial organs and nervous
system; osphradium, radula.

Study of the Following Through Permanent Slide Preparation:

Study of different cell types -Blood smear (Wrights or Leishman stain).
Ospharadium, gill lamella and radula of pila.
)} Statocyst and Hastate plate of Prawn/Squilla

crobiology Immunology and Biotechnology:
Preparation and use of culture media for microbes.

Study of microbes in food materials like curd, etc (Gram +ve & Gram-ve bacteria,

;lAspergxllus Mucor, Rhizopus, Penicillium, Alternaria and Fusarium ).

~ _luc’ational tour to any Microbiology laboratory/ Dairy/ Food processing

factory/ Distillery. Collection of material may also be encouraged wherever

4.

An

I

2.

digestion of starch.

possible. Candidates are required to submit a detailed report of the visit.
Antigen-antibody reactiOns-precipitation, agglutination.

imal Physiology:

Counting of red and W'l;ite blood cells in the given blood sample.
Estimation of hemoglobin in the given blood sample.

Estimation of haematocrit value (PCV) in the given blood sample.

Demonstration of enzyme activity (catalase) in liver.

Study of salivary digestion of starch and the effect of heat and alcohol on salivary

© v

' mdy of hlstologxcal structure of major endocrine glands of mammals.

BIO
l.

AV}

chemlstry

Detection of protein, carbohydrate and lipid in the animal tissue/food samples.

1
Identification of different kinds of mono-, di- and poly-saccharides in the given
food samples.

Circular Paper chromatography of dyes/amino acids.

Dy. Registrar
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University of Rajasthan | :
B.Sc. Part - I1

Scheme of Practical Examination Distribution of Marks

Time: 4 Hrs. Min. Pass Marks. : 18 Max. Marks:

tJy

0

Regular  Ex./N.C. Students

Lo 'hator:jy (any system) 6 5

2 Pei : ;gm“Preparation 4 6

. Exercise in : . 4 6

> Microbiology/immunology/Biotechnology ‘

4. Exercise in Animal Physiology 5 6

5. Exercise in Biochemistry 5 S

6.  Identification and comments on Spots (1 to 8) 16 16

7. Viva Voce 5 S

8 Class Record 5 .

50 50

Notes:

I. Ang ‘xipy;égstudy of systems of the prescribed types with the help of dissection.

2. With réference to microscopic slides, in case of non-availability, the exercise should be
substituted with diagrams/ photographs.

3. Candidates must keep a record of all work done in the practical class and submit the same
for inspection at the time of the practical examination.

4. Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods.

3. It should be ensured that animals used in the practical exercises are not covered

under the wild life act 1972 and amendments made subsequently.

Dy. Registrar
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"W Recommended Books:

L Barnes R. D: Invertebrate Zoology, W. B. Saunders, 1969.

2, Barrington EJW: Invertebrate Structure and Function. 2™ edition John Wiley & Sons,
Inc., 1978.

3. Barrington EJW: The Biology of Hemichordata and Protochordata. Oliver & Boyd,
London 1965.

4. Barrett KE,I Barman SM, Boctano, S and Brooks HL. Ganongs: Review of Medical
Physiology. 24™ edition Mc Graw Hill Education India Pvt. Ltd., 2012.

s Berril NJ: The Tunicates. The Roy Society, London.

6. Brusca RG and Brusca GJ: Invertebrates. 2™ edition Sinauer/Panima Books, 2003.

Cooper GM and Hausman RE: The Cell: A Molecular Approach. 6" edition ASM

Press Washington, DC/ Sinauer/Panima Books, 2013,

8. Conn EE. Stumpf PK, Bruening G. Doi. RH: Outline of Biochemistry. 5™ edition.
John Wiley & Sons, 1987.

Y. . De Robertis EDP and De Robertis Jr EMF: Cell and Molecular Biology. 8" edition

. Lippincot Williams & Wilkins, 2006.

y?dR Burggren Wand French K: Eckert Animal Physiology. 5" edition W H

- Freeman & Company, New York, 2001. :

I1. Eckert R, Randall D. J. Burggen W, French K: Eckert Animal Physiology and
Burggren WW & Co. Ltd., 1997.

12, Fox SI: Human Physiology. 8" edition McGraw Hill Education 2003.

3. Gardner EL, Simmons MJ and Snustad DP: Principles of Genetics §“‘ edition John
Wiley & Sons, Inc., 2006.

I4. Giese A. C: Cell Physiology. 4™ Edition, Saunders, 1973.

5. Glick BR., Paeternak JJ: Molecular Biotechnology, 4™ edition ASM Press, 2010.

16.  Goldsby RA, Kindt TJ and Osborne BA: Kuby Immunology. WH Freeman and Co..
New York, 2002.

17, Grant: Biology of Developmental System
I8 Gupta PK. Genetics: Classical to Modern. Rastogi Publications, 2007.
1y, Hall JE: Guyton and Hall Textbook of Medical Physiology. 12" edition Saunders
Publications, 2010,
20. Hill RW, Wyse GA, Anderson M: Animal Physiology. 3" edition Sinauer Associates
Inc USA, 2012.
Hyman LH: The Invertebrates, Vol. 6, Mc Graw Hill.
i Jordan EL and Verma PS: Invertebrate Zoology. S. Chand & Company Ltd., 2012.
r G: Cell & Molecular Biology: Concepts and Experiments. 7" edition John
: ! "Wiley' & Sons, Inc., 2013. :
24, Kotpal RL: Modern Text Book of Zoology: Invertebrates. Rastogi Publications, 2012.

25. Lal SS: Practical Zoology Invertebrate, 11™ revised edition Rastogi Publications,
2014.

<6. Lehninger AL: Biochemistry. 2™ edition Kalyani Publishers, 1991. .

27. lal SS: Practical Zoology Invertebrate. 11" revised edition, Rastogi Publications,
2014,

28.  Lehninger AL: Biochemist.ry. Kalyani Publisher, 2008.

29. Lodish H, Berk A, Kaiser CA, Krieger M, Bertscher A, Ploegh H, Amon A, Scott M
P. Molecular Cell Biology. 7" edition. Mac Millian High Education (International
edition) England, 2013.

34, Meyers R. A: Molecular Biology and Biotechnology (A comprehensive Desk

References John Wiley & Sons, 1995,
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Murphy K: Janeway’s Immunology. Garland Science; 8" edition, 2011

Nelson DL and Cox MM: .Lehninger Principles of Biochemistry. 5™ edition W. H.

Freeman, 2008.

Nelson DL and Cox MM: Lehninger Principles of onchem:stry 6" edmon W. H.

Freeman, 2013.

; : 34.  Owen J, Punt J, Stranford S: Kuby Immunology. 7* edition WH Freeman & Co. L.,

2013.

33 Old RW and Primrose SB: Principles of Gene Manipulation: An Introduction to
Genetic Engineering. University of California, 1980.

in. Sastry KV: Animal Physiology and Biochemistry. 2" edition Rastogi Publications.

2014-15.

Vander AJ, Sheerman J, Liciano D: Human Physiology: The Mechanics of Body

Function. Mc Graw Hill Co., New York, 1998.

38.  Verma PS and Jordan EL: Invertebrate Zoology. S Chand & Co. Lid. New Delhi.

2001.

Verma PS, Tyagi BS, Agarwal VK: Animal Physiology. 6" edition S. Chand& Co..

12004

1 _(pgei D and Voet JG: Biochemistry. 4" edition, John Wiley & Sons, Inc., 2011.

41.  Voet D and Vaet JG: Biochemistry. John Wiley & Sons, New York, 1990.

42.  Verma PS: A Manual of Practical Zoology: Invertebrates. S. Chand & Co. Ltd. New
Delhi. 1971.

43, Voet D and Voet JG: Biochemistry. 4™ edition, John Wiley & Sons Inc., 2011.

14, Wake MH: Hyman's Comparative Vertebrate Anatomy. 3" cdmon University of

Chicago Press Ltd., London, 1992.
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PAPER-1
Moleculta: Heviogy and Biotechnology
nre week)

U nit-1

Genete Material: Bioiogicai cher (o and physical naiure oof heredity materiai. Nructure of

P ey SN RN A Ay Warson and ool maodel o DN A Suieasome

et

DNA replication: Meseison  Siah: —wreiament of semiconser ative replication of DNA: RNA
Primers. Ukazaki-fragments. polymerascs. DNA-Protein interactions.

Prebminary Of DNA damagc and repar.
' Unit-2

Central dogma of life. Transcription in eukaryotes: role of promoter, gene. pre mRNA
synthesis. pre mRNA processing. vapniay. splicing and polvadenylation.

Translation  cenene code COUON Lo, clongation and termination.

Regulation of gene expression in prokaryotes and eukaryotes: Negative and positive controj.
attenuation und antitermination Rever transcriptase and its application.

Unit-3

Biotechnology i -0 | ferioien Baaeg aspects of Plant tissue culture. busa. moditm, vedi

preparation and awepr L aigre wehnigue. Concept of  cellular oiipotency: ¢ 4ii,

Differentiation and MOrPhe enose Micropropagation: Tissue culture and 11s applications Basgie
concept of Protoplast cubii:  anther uhlure. Embryo culture and their applications.

Unit-4

R : , .
Recombinant hNA ’téch:‘mlug\, Larcis and techniques used mn rhDNA technology - Restricron
tn/ames. Vochos for L Sanster Huucrlophage_ plasmids. cosmids  and Artsficiad
chiomosome DN ot Ce s aplihication. Polymerase cham reaction. Applicatior, of
PCR technigue 1\ Prgcrpntns md s uses Application of Biotechnology and Transgei,

plaits

1. Elivm o, R a3 ki d wy e e VR ame gt s e
Breile o I Y] cdit feosm foas e Ty, it e : ."".‘\
\_‘l;, ( N I3
2. v ~ -
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: Mewa preparation
. Aseptic culture technigue
4. Expiani cuiture-shool tip. nodai seement
3 ONA ixoiaion from plan: paris
i Gel civcirephoresis techiigue
4
.v-‘\’a!' "?f;; .';.{!"-'>‘i M .‘
Cupia L 2012, Ol und Mulecuilar Biology Rasiogi Publicatios,
Meerut
2. Gamporg QL. and Phiiips <o <i993; Plant Cell, Tissue and Organ  cultue
: T
| ] '
3. Dnyansagar, VR. (1986). Cyiwelogy and Genetics, Tata McGraw-Hill Pub. Co. Lid. New
Delhi.
4. Verma, PS. and Agarwal. VK. (2012} Cell Biology, Genetics, Molecular Biology,
Evolution and Ecology. S. Chand and Co. Ltd. New Delhi.
S. Alberts, B.. Bray. DJ. Raff, M Roberis. K. and Wasson, LD. (2001). Molecular Biology
of Cell. Garland Publishing (" Inc.. New York
6. Micklos. DA frever, GA L Goo Contte D)A €2003). DNA Sciencc a firs LOUTSe 1S eennd
Ed). Cold Spiime Harbor Lepcratary Press, NY . 16A
7. Razdan, MK 11993 Ap Introduction o Plant Tissue Culture. Oxford & IBH Publishing
Co. Pvt. Ltd. New Delhi.
8. Mascaj'rcnhas AF. (1988). Hundiook o i'iant tissue culture. Publication & Information
Div.JlHTAR, New Delhi.
: Lo v .,;! H . ‘
9. Purohit, SS. and Mcthur. Sk 119945 Biotechnology fundamentals and applications.
Agro Botanical Pubhishers, Bikane
10. Rana. SVS. (2012), Biotechnigues thecry & practice (Third Ed.). Rastogi Publicatios.
Meerut
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Paper-I1
PLANT PHYSIOLOGY AND BIOCHEMIS FRY
(2 hrs /week)

Unit-1

Worer Straciure. pn Stvescieite i properties, EMPsatance o plang oo ~encept of water potential,
Crotation. stomatal mevement.

Vroamtion g Pramaport 0 i Sseent of sdp Transpirat. o

VT R v 1y Coary T
[ N AR RSBV, SaAispITat en G tation

Muerad Narition: Essentiag Niro and macre newients: their uplane. hydroponics-and nutrient
reGuirement deficiency and FONICIY symiploms

Tramsport of arganic substances. Mechanisms of phloem tran<port. factors regulating the
of nutrients.

THERE Unit-2
Photosynthesis: Pigments. thosymhetic Apparatus, light reactjon, photo system |
& 11 7 scheme, photophosphorylation. Cs (Calvin cycle). Cs cycle, and factors affecting the
phatosynthesis.

Resmiration: - Aerobic and anaerobic respiration: R() ( Respiratory Quouent), Kreh's cycle, electron
e port sustem, oxidative phosplioivlation. and tactors affecting the process. Fermentation.

Unit-2

Carboindrates Introduction, Impontance. nomenclature. classification. modeculyr structure & function of nono,
band iy narides el propemies. plvcosidic hnkages and gy coproten.

MW\ o acids-structure, ciectrachemucal Properties. pepude Fonds, chemical bonds and

TR ucture ané classification of protems. physical and chemcal propertes.

Lasymes: Suucture. no menclature & classificas on af ehzyme. Characteristics of
ssries mechamsm of action, multi-enzyme system. regulation of thzyme activity,
Fepads iMmporfance of fatty acids (saturated and unsaturated). \ipha and Beta oxidation,

Bt inirodyttipn and application of secondan metabolites

Unit-4

e o sronth ane dovelopment  Seed dormancy and Zermimation. plant movement,
S H N ) her segidaton fae .

Plevoperod: & vernalisatem phycg, = s mechanism ol achon voncept ol florigen and
Df L ach ong

Plas bormone. v gibbereling (v g, o, S and \BA discoven & physiological effects.

MlRyested Readinos:
4 Dot : A cilaniy U9
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.

2 EH::«»:».’:*..;:;', A N and Bhana. K. N.: Plant physicice.  Trueman Book
Cannpa I“S\

R \ - Fundamentals o plam physiology. S, Chand & Company Lid,,

3 cermias SOK o and Vermia N A textbook of plant phisioiouey, tiochemistry

technology. S Chand i 2000,

Voo teatbook of pivu pnoGology ) ANFE Books indis 2007
and Srivacrooao R Tentboak of plapt i wotoes . Kalvani
e

Practical Exercrises:

i, lederrmane the osmotic potential vf vacuolar sap by piasmolstic method.

1u study ihe permeabiliny of plasma membrane using dififerent concentrations of
) gamx solvents.

study the erfect of temperature of permeabiliy of plasma membrane.

4. Yo separate chloroplast pigments by solvent method.

o separate chloroplast pigments using paper chromatographyv.

6 fuoeparate amino acids in & mixture by papes chromatography.

piepare the standard curve of protein.

& 1o demonstrate the tests for proteins in the unknown samples.

Y. todemonstate the enzyme activiiy - Catalase. peroxidase and amy lase.

1O 1o demonstrate the tests for different Bpes of carbohs diates s lipids.

Iotouassas of crowth hormone (aunin. cyviokiin, cibhereilin

(3 Dumoe-tranon of phenomenon of osmaosis Py ouse of patale osmomeler
ST denanstrate roaot pressure

4.

Seedenicintrale rate ()t‘transpira(i()l’l by use of poicimeter,
Photossnthesis by inverted funnel method. Moil's XTI iR

i

Peodemonstrate anaerobic and aerobic respiraton

N W

d

Kby Garong’s respirometer
A :dxuruncnl of growth using auxanometer.

S s
Q‘\ s
v
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Paper I11
Pteridophytes. Gymnosperms & Palieobotany
(2 hrs./week)
Unit-1
Gereral characters ot Pleridophy tes. Classification (G.M. Smiti: - Distribution and altemation of

vewaaton Stelar system i Prenidophytes I.usporangiate and ieplosporangiate development of

NOAT UL '.\‘i""idm\ el W NpOers f\'wih.‘ﬂ‘m_ rmpaortance of !”»‘ersd(\;lh_\‘tes

Unit-2
Morphetogs . anatomy and reproduction of s somm, Selagineilu Equisetum and Marsilea.

¢ basacteristics of Gymnosperms. distnbution and classification «K.R.Sporne).
o

Unit-3

Morphology. anatomy, repr'oduction and lite cycle of Cycas, Pinus and Ephedra. Economic

mportance of Gymnosperms.

Unit-4
Process of tossilization. I pes ot osstis techmgues of study o 1ossils. Geological time scale.

Prosotine land plant: Kinvma, Fossil Plenidophvies:  reconstructed plants-Lepidodendron and

Cutemues Fossil Gymnosperm- Witlianisonia
Suggested Laboratory Exercises:

b Study of external morphotogy . angtomy of vepetatve and reproductive parts of Psilotum,

Selaginella, Equiserim and Marsiley

external morphology . anatomy of'\ cgetate e and reproductive parts of Cycas.
1t 4;F;}he(lm

* Study of fossils and ~hdes of fossils

¢+ Preparation of chari~ ol Geological time scale

Suugested Readings

Rs P kY ‘.\"\u["l)li)&i‘u [T [)‘.';‘\ RIS

P87 Morphoiocy of Plant and Fungt (37

Fhoser and Tows . New Yoo

Cotad bl b avder A N Damy 4. phofoc b b ey v gy aseufar Planis, W L
N B TR
k
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Sharma P Prendophyvies. 2000, T oday . d Temorrow Publications.
Sarahbii R O and Saxena. R.C.1990. A w01 booi of Botany. Rastogi Publications, Meerut.

Sporne. K. R 2062 The Morphology of Gy mnospenns. B.I. Pub Pyt [.id., Mumbai, Kolkata.
f);ih;

Vasvwhta, oo oo Proradophyvtes S hund & € o.New Delhi

Woar NN s Regnce ol GOWL 196 Pooacomoany and Esvcoution ot Plants, (2 Ed ).
Cambrigoc t o craty Presso U

Singh. V' Pandev. PO & Lin, DUK.200 5 4 fes: book of Botany (IV Ed). Rastogi Publications.
Meerut.
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BOTANY PRACTICAL EXAMINATION B. S¢c PART-II

SKELETON PAPER

M.M. 50

TIME: 4 Hours

I observaation giving reasons.

CS.Ne. Practical : Regular Ex N(¢

Ty ament on the Tissue culture or Biotec naoiogy : 3 b

s it s v_'j') ~ o e e e - e __.__i__ — ___:

Hb)  Exercise based on molecular biology : h 5
Peviorm the given physiological experiment and write thej 7 7

: principie. procedure, results bascd on uhservations and i !

i liptecautions involved. { :
: “11P&iform the bio-chemical test of the given sample and discuss the 3 3
b

i (vegetatin e/reproductive part). Draw a labelled sketch.
:_Idenuf\ giving reasons.

4 Makc a suitable preparation of material “A” (Pteridophyte)

i
b remsons.
& - Camunent upon spuls (1-5)

5 ! Make a suitable preparation of material “B7{ G)v.mr;osperm)
“ (vegetativc/reproductive part). Draw a labelled sketch. Identity giving

W

© 15
B e e N i
3 ST T
; Viva-Voce ; 5 i3
A -_-AT»_-."....>H......I:) '. -.’: ‘;».—- -,»»—.;‘ l;»——-nwmn—*—————‘—.w—-w—w.————.._—--%M vvvvvvvvvvvvvvvvvvvvv 5
h fractical record >
FOTAL 30 50
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6. MATHEMATICS

Teeéhjng : 3 Hours per Week per Theory Paper.

2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination: ‘
Min.Pass Marks Max. Marks
Scheme: Science — 54 150
Arts =72 200
Duration Max.Marks
Paper -1 Real Analysis and Metric Space 3 hrs. 40 (Science)
53 (Arts)
Paper — 11  Differential Equations 3 hrs. - 40 (Science)
53 (Arts)
Péper ~II1 Numerical Analysis and 3 hrs. 40 (Science)
Vector Calculus 54 (Arts)
Numerical Methods 2 hrs. 30 (Science)
40 (Arts)

(2]

3.

Common’ paper will be set for both the Faculties of Sucial Science and Science.
However. the marks obtained by the candidate in the case of Faculty of Social
Science will be converted according to the ratio of the maximum marks of the
papers in the two Faculties. s e
Each candidate is required to appear in the Practical examination to be conducted
by internal and external examiners. External examiner will be appointed by the
University and internal examiner will be appointed by the Principal in
consultation with Local Head/Head, Department of Mathematics in the college.

An Internal/external examiner can conduct Practical Fxamination of not more than
100 (Hundred) Candidates. (20 candidates in each batch)

Each candidate has to pass in Theory and Practical examinations separately.

\7\:./( [

Dy. Registrar
. (Academic)
University of Rajasthan
JAIPUR
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i’apgr I Real Analysis and Metric Space
;édéhmg 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 40 (Science)
S3 (Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question
from each Unit. All questions carry equal marks.

Unit 1: Real numbers as complete ordered field, Limit point. Bolzano-Weierstrass
theorem. Closed and Open sets, Union and Intersection of such sets. Concept of
compactness. Heine-Borel theorem. Connected sets.

Real sequences- Limit and Convergence of a sequence. Monotonic sequences.

Unit 2: Cauchy’s sequences. Subsequences. Cauchy’'s general principle of convergence.
Properties of continuous functions on closed intervals. Properties of derivable functions.
Darboux’s and Rolle’s theorem.

Unit 3: Notion of limit, continuity and differentiability for functions of two variables.
Riemann integration — Lower and Upper Riemann integrals, Riemann integrability, Mean
i-value theorem of integral calculus, Fundamental theorem of integral calculus.

1 'iﬂ.‘ Funcuons of bounded variations. Sequence and series of functions — Pointwise
and {Jmform convergence, Cauchy’s criterion, Weierstrass M-test, Abel’s test, Dirichlet’s
test for uniform convergence of series of functions, Uniform convergence and Continuity
of series of functions, Term by term differentiation and integration.

Unit §: Metric space — Definition and examples, Open ahd Clos®d sets. Interior and
Closure of a set, Limit point of a set.

Subspace of a metric space. Product space, Continuous mappings, Sequence in a metric
space, Cauchy sequence.

Reference Books:
I. Shanti Narayan and M.D. Raisinghania, Elements of Real Analysis. S. Chand &
Ca.. N.D., 2008.
2. S. Kumaresan, Topology of Metric Spaces. Narosa Publishing House. Second
Edition 201 1.
3. K.A.Ross, Elementary Analysis: The Theory of Caleulus. Undergraduate Texts in
Mathematics, Springer (SIE). Indian reprint, 2004.
4. R.G. Bartle D.R. Sherbent, Introduction to Real Analysis (3rd edition), John Wiley
and Sons (Asia) Pvt. Ltd., Singapore, 2002.
5. Charles G. Denlinger, Elements of Real Analysis, Jones and Bartlett (Student
Edition),2011.
3 G. F. Simmons, Introduction to Topology and Modemn Analysis, Mcgraw-Hill,
- Edition 2004.
T.M.Apostol, Mathematical Analysis, Narosa Pub. House, N.D., 2000.
R.R.Goldberg, Real Analysis, Oxford & IBH Pub. Co., N.D. . 1999.

i
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Paper — II: Differential Equations

Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 40 (Science)
53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.

Candidates are required to attempt FIVE questions in all taking ONE question from each

Unit. All questions carry equal marks.

Unit 1: Degree and order of a differential equation. Equations of first order and first
degree. Equations in which the variables are separable. Homogeneous equations and
equations reducible to homogeneous form. Linear equations and equations reducible to
linear form. Exact differential equations and equations which can be made exact.

Unit 2: First order but higher degree differential equations solvable for x.y and p.
Clairaut’s form and singular solutions with Extraneous Loci. Linear differential equations
with constant coefficients. Complimentary function and Particular integral.

- Unit 3: Homogeneous linear differential equations, Simultancous differential equations.
xa¢t linear differential equations of nth order. Existence and uniqueness theorem.

Unit 4: Linear differential equations of second order. Linear independence of solutions.
Solution by transformation of the equation by changing the dependent variable/the
independent variable, Factorization of operators, Method of variation of parameters,
Method of undetermined coefficients. . -
Unit §: Partial differential equations of the first order. Lagrange's linear equation.
Charpit's general method of solution. Homogeneous and non-homogencous linear partial
differential equations with constant coefficicnts. Equations reducible to equations with
constant coefficients.

Reference Books:
I. M.D. Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Co..

2003.
2. M.Ray. A Text Book on Differential Equations, Students and Friends Co..
Agra, 1998,

3. E.A. Codington, An Introduction to Ordinany Difterential Equations. Prentice Hall
of India, 1961.

. R.S. Senger, Ordinary Differential Equations with Integration, Prayal Publ. 2000.

. -D.A. Murray, Introductory Course in Differential Equations, Orient Longman

+ . (India), 1967.

'6. Frank Ayres, Theory and Problems of Differential Equations, TMH, 2002.

I.N. Snedon, Elements of Partial Differential Equations, TMH, 2001.
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] ﬁ.apet — I11: Numerical Analysis and Vector Calculus
hing : 3 Hours per Week
ration of Examination : 3 Hours Max. Marks: 40 (Science)
‘ 54 (Arts)
Note: (i) This paper is divided into FIVE Units. TWO questions will be set from
each Unit. Candidates are required to attempt FIVE questions in all taking
ONE question from each Unit. All questions carry equal marks.
(it) Non-Programmable Scientific Calculators are allowed.

Unit 1: Differences. Relation between differences and derivatives. Differences of a
polynomial. Newton’s formulae for forward and backward interpolation. Divided
differences. Newton's divided ditterence. Lagrange’s interpolation formula.

Unit 2: Central differences.Gauss’s. Stirling’s and Bessel's interpolation formulae.
\umerical Differentiation. Derivatives from interpolation formulae. Numerical
integration. Derivations of general quadrature formulas. Trapazoidal rule. Simpson’s one-
third. Simpson’s three-eighth and Gauss's quadrature formulae.

Unit 3: Relation between the roots and coefficients of general polynomial equation in one
_ variable, transformation of equations, Descarte’s rule of signs. solution of cubic equations
; by Cardon’s method, biquadratic equations by Feraris method. ’
iN} ."e;rica! solution of Algebraic and Transcendental equations, Bisection method, Secant
i%l od. Regula-Falsi mcthod, Iteration method, Newton- Raphson Method (derivation of

formulae and ratg of convergence only).

Unit 4: Gauss elimination and Iterative methods (Jacobi and Gauss Seidal) for solving
system of linear algebraic equations. Partial Pivoting method. ill conditioned systems,
\.umerical solutions of ordinary differential equations of first order with initial condition
using Picard's, Euler and modified Euler’s method.

Unit S: Scalar and Vector point functions. Differentiation and integration of vector point
functions. Directional derivative. Differential operators. Gradient, Divergence and Curl.
Theorems of Gauss. Green, Stokes (without proof) and problems based on these
theorems.

Reference Books:
| H.C. Saxena. Calculus of Finite Differences and Numerical Analysis. S.Chand &
Co..N.D., 1986.
2. Shanti Narayan and J.N. Kapur, A Text Book of Vector Calculus, S.Chand, 1966.
- 3. Murray R Spiegel, Vector Analysis, McGraw-Hill, 1959.
.4, -B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education,
- “India, 2007. : ‘
"C. F. Gerald and P. O. Wheatley, Applied Numerical Analysis, Pearson
Educatioh, India,7th edition, 2008. :
6. C.F.Gerald, P.O. Wheatley, Applied Numerical Analysis, Addison-Wesley, 1998.
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| Practical: Numerical Methods
¢hing: 2 Hours per Week per Batch

Examination: Duration: 2 Hours
Scheme Science Arts
Max.Marks 30 40
Min.Pass Marks 10 13

Distribution of Marks:
Two Practicals one from each group

10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

Group A: Numerical integration using 'Yr;xpezoida! and Simpson’s rules.Numerical
solution of Algebraic and Transcendental eguations using
(i) Bisection method, (ii) Secant methed (1ii) Regula-Faisi method {iv) lterazion method.
(v) Newton- Raphson Method.
Group B: Numerical Solution of system of lincar equations by Gauss elimination, Jacobi
. and Guass-Seidel methods. Solution of linear differential equations of first order and first
i ‘degree with initial and boundary condition using modified Euler’s method. Runge- -Kutta
i h order method.

Note:

1. Problems will be solved by using Scientific Calculators (non-Programmable)

2. Candidates must know about all functions and operatiens of Seientific Calculator.
3. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.
3.

Each Cand‘date has to pass in Practical and Theory examinations separately.
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