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comply with any change that applies to years ' bleet o s s POEIBN K
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B.Sc. PART-TEXAMINATION
(10 + 2 + 3 Pattern)
- " DISTRIBUTION OF MARKS
B.SC. Part 1 £ 1SV Name of the No.of  Duraton Max  Min
0. Subjects/Papers Papers Marks Pass
10+ 2+3) ! _ Marks
SCHEME OF EXAMINATION Compulsory Subject : _
(Under 10+2+3 Pattern) L gﬂeml Hindi : 3 hrs. 100 36
Scheme of Examination _
The Number of Papers and the maximum marks for each paper together with 2. GenenalEnglsh I hrs, 100 36
> g i Or(a) Elementary Hindi (In lieu
minimum marks required for a pass are shown against each subjects sepa- of G, Hindi)
rately. It will be necessary for a Candidate to pass in the theory part as well Or {a) Histofy of Indian Civilization
as the practical part of the subject of a subject/Paper wherever prescribed {In liew of G Hindi)
separately. Classification of successful candidate shall be as follows : 3. Elementary Computer 3hrs. 100 %
of the aggregate candidate shall be as follows : Applications
4. Environmental Studies 3 hrs, 100 36

First Division 60% } ] (a) Pari-1 Examination
Second Division 48%} 1 (b) Part- Il Examination

(c) Part-II Examination "+~ Optional subjects : (Any three of the following subjects to the restrictions

All the rest shall be declared to have passed the examination, if they obtain ?smetl?]i];l;i:: L Paperd  Fius 50
minimum pass marks each subject viz. 36% no division shall be awarded at ' - Pag-ll 3h1-s: P 150 4
the part-1 part-Il examination, Paper-I _ 3hrs. 50
: Practical 5 hrs, 75 27
wigm A % ‘_ 2. Chemistry Paper-I 3hrs. %0
WA HEn 99 TF Rrearan sHiE ® wy petsl 7 S faa F oo @ : ; llzaper-I:I ;:f& ?;} 130 4
. 2 . aper-1 rs,
u@%ﬂw%mﬂﬂﬂﬁ@ﬁ%aﬁmamwfﬂﬁ“ | Practical Shrs. 75 7
Qo I g ST ¥ SHil ol & At e TR g ' 3. Mathematics Paper-l  3hrs, 75
wam Ao - - 60 Wi W1, 2 T 3 R R & el Paper-I 3hs. 75\’,225 81
it Aot 48 wfsy@ 34 A e s S — ;a"e”lu ;’:’s' 57;
: ogy aper- 5.
A TR P e 3 S o S, T T 3 e o e s Paperll 3hrs. S0 L 150 54
uTa o ¥ @l 36 whva | vum o fdte v (9 1 w8 e 2) when | : PaperIll 3hrs, 0
Practical 5 hrs, 75
ot =f =19t =t S |
e ¢ . 5. Botany Paper-1  3hrs, %
Paper-I1  3hrs, 50 150 54
Paper-fll  3hrs, 50
Practical 5 hrs, 75 27
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6. Geology - Paper<l  3hrs, 50
; Paper-I1  3hrs. 50 150 54
Paper-IT  3hrs, 50
. Practical 5 hrs, 75 27
7.  Environmental Studies Paper-l  3hrs, 50
Paper-I  3hrs. 50 150 4
 Paper-Ill  3hrs. 50
Practical Shrs. . 75 27
Additional Optional Subjects :
1. LiveStockand Dairying  Paper-l  3his. 75 50 54
Paper<ll 3hrs. = 75
Practical  5hrs. 75 2
2. Textile Dyeingand Paper-1  3hrs. 57
printing Paper-fl  3hrs. 50 150
Paper-[Il  3hrs. 50
Practical  Shrs. 75 27
Vocational Subject :
3. Computer Applications  Paper-I  3hrs, Bl I
Paper-ll  3hrs. 75
Practical Shts. - 75 27
Note:

1. The Marks secured in the paper of Gen. Hindi or Gen., English, Env. Studies
and Computer Application shalk not be counted in awarding the division to
a candidate. The candidate have to ¢lear compulsory paper in three chance.

2. Non appearing or absent in the examination of compulsory paper will be
counted a chance. i
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1. GENERAL ENGLISH

Duration: 3 Hours ‘Min Pass Marks 36 , ‘M.M. 100

Objectives: This is Essentially a Language Based Course It aims at
making students read English prose with a view to enlarging their compre-
hension of the language and encouraging them to develop reading habits, It
also aims at giving them basic skills in grammar widening their vocabulary.
The Question paper will consist of 100 multiple choice questions of 1 mark
each (OMR sheet system)

L Comprehension and Vocabulary

A.  Questions based on content from the prescribed text 15
B. © Questions based on a passage from the prescribed text to test
the candidate’s comprehension and vocabulary. 20

C.  Questions based on an unseen passage to test the candidate's
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comprehension and vocabufary. 15

(There will be text of essays and short stories between 100 and 120

' pages in length. The texi book prescribed is "Language Through
Literatu;e" (OUP,NEW DELHI)

2. Grammar _
A.  Prepositions : 5 marks
B:  Direct & Indirect Speech ' 5 marks
C.  Active-Passive Voice 5 marks

- D, ' Jouling Sentences

E Elements of a seitence - 3-marks
F. . Transformation of Sentences . Smarks-
G Modals 5 marks
H  Tense Usage 5 marks
L Determimers ' © 3marks
). Common errors in English " Smarks

Books recnmmended ' '

1. A.J. Thomsonand A practical English Grammar
A.V, Martinet {Oxford Paper Back)

2 S.Pit Corder Intermediate English Practice Book

(Orient Longman)
3. Bhaskaran and Strengthen Your English

Hordburgh (OUP 1973)
. TILH.Smith Pearce - The English Errors of Indian Students (OUP)
5 LK. She@n‘nﬁ and '+ A Practical Course of English

V.D. Singh (Ramesh Book Depot, Jaipur)
| . e
- (ELEMENTARY HINDI)
(AT feeel % T W A afesd w8 & e g frenfudl & fe)

Feftufs: 36 st 3 HUX qoe : 100
sl &1 fvres-
1. W& W g - 50 3%

2. T § Hefua 50 &F
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HISTORY OF INDIAN CIVILISATION
(in lneu of compulsory subject of General Hindi and Fureign Students)
Scheme of Examination « - -, |
Min. Pass Marks 36 ‘Duration: 3 hrs . MM. 100
There. will be following three parts in the question paper of this subject.
PartA Marks - 20
Note : Part A will contain 10 question in all. candidate are required to
attempt all question in 20 words each. All questions carry equal marks.
Part B ©“Marks - 20
Part B will contain 05 question having one internal choice. * °
Candjdate are required to attempt five questions 50 words each: All -
"questions carry equal marks. e 0

\
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PartC Marks — 60

Part C will cantain 05 questions in all. Candidate are required to
attempt 03 questions in 400 words each. All questions carry equal marks.

HISTORY OF INDIAN CIVILISATION
o Part 'A' g

Outline of Historical Development : Indus Valley and the Aryans. Rise

of Territorial States, Rise of Empires-Mauryas, Gupta, Kushan & Vardhana.
Part B’ )

Emergence and Impact of Islam, the Rajput and Akbar, The British

Impact. The National Movement Tilak, Gandhi and Nehru,
Part 'C'

Social Life and Cultural Heritage : Family, Caste, Education, Buddhism
and Jainism, Bhakti Movement, Literary and Art Heritage. Epics, Kalidas.
Tulsidas, Tagore, Sanchi Ajanta Temple Architeture, Mughal Architecture
Rajput and Mughal Painting.

3. COMPULSORY PAPER OF ENVIRONMENTAL STUDIES
Compulsory in I'year for all streams at undergraduate level
Scheme of examination

Time 3 hrs
Theory
Theory paper will contain nine questions. The students are required to attempt
five question in all including question no. | which will be compulsory.

Q1 short answer type. Ten queshon of two marks each (compulsory)
10%2=20matks . -

Q2 10 Q9 essay type question of 20 marks each (attempt any feur)

The students are required to visit some field or sites mentioned i the syllabus
under the guidance of a teacher. The teacher shall certify that the student
have visited the site and should further inform their respective principal in
writing regarding the same.

Note:

1. The marks secured in this paper shall not be counted in awarding the
division to a candidate.

Pass Marks 36 Max. Marks 100

"~ 2. The candidate have to clear compu]sory paper in three chances

3. Non appearing or absent in the examination of com pulsory paper will
be counted a chance,
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CORE MODULE SYLLABUS FOR ENVIRONMENTALSTUDIES

FOR UNDERGRADUATE COURSES OFALLBRANCHES
OFHIGHER EDUCATION
Unit 1: The Multidisciplinary nature of environmental studies

Definition, scope and importance ' '
Need for public awareness,

Unit 2: Natural Resources: -

Renewable and non-renewable resources:

Natural resources and associated problems.

a) Forest resources: Use and over-exploitation, deforestation, case studies.
Timber extraction, mining, dams and their effects bn forests and tribal
people. B

b) Water resources: Use and over-utilization of surface and groundwater,
floods, drought, conflicts over water, dams-benefits and probiems.

¢) Mineral resources: Use and exploitation, environmental effects of
extracting and using mineral resources, case siudies,

' d) Food resources: World food problems, changes caused by agriculture

and overgrazing, effects of modern agriculture, fertilizer-pesticide
problems, water logging, salinity, case studies.

e) Energy resources: Growing energy needs, renewable and nonrenewable
energy sources, use of alternate energy sources. Case studies.

f) Land resources: Land as a resource, Land degradation, man induced
Landslides, soil erosicn and desertification. :

Role of an individual in conservation of natural resources,

Equitable use of resources for sustainable lifestyles.

Unit 3: Ecosystems

Concept of an ecosystem.

Structure and function of an ecosystem.

Producers, consumers and decomposers.

Energy flow in the ecosystem

Ecological suceession

Food chains, food webs and ecological pyramids

Introduction, types, characteristic features, structure and function of the

following ecosystem:

Forest ecosystem

M.D.S.U. Syllabus/B. Sc. Part-1/ 13

Grassland ecosystem
Desert ecosystem
Aguatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)
Unit 4: Biodiversity and its conservation
Introduction — Definition: genetic, species and ecosystem diversity.
Biogeographical classification of Tndia _
Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values _
Biodiversity at global, National and loca! levels.
India as a mega-diversity nation
Hot-spots of biodiversity.
Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts
Endangered and endemic species of India
Conservation of biodiversity: In-situ and Ex-situ conservation of
biodiversity.
Unit 5: Environmental Pollution

Definition -

Causes, effects and control measures of:-
a. Airpollution . b. Water pollution
d. Marine pollution e, Noise poliution
g. Nuclearhazards ,
Solid waste Management: Causes, effects and control measures of urban
and industrial wastes.
Role of an individual in prevention of poliution
Pollution case studies.
Disaster management: floods, earthquake, cyclone and landslides.

Unit 6: Social Issues and the Environment
From Unsustainable to Sustainable development
Urban problems related to energy
Water conservation, rain water harvesting, watershed management
Resettiement and rehabilitation of peaple; its problems and concerns. Case
Studies.
Environmental ethics: Issues and passible solutions.
Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

¢. Soil pollution
f. Thermal pollution
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e 9 & @ & =& & o

-Water (Prevention and Control of Pollution) Act.

Wasteland reclamation.

Consumerism and waste products.
Environmental Protection Act.

Air ( Prevention and Control of Pollution) Act.

Wilde life Protection Act,
Forest Conservation Act,
Issues involved in enforcement of environmenta! legislation.
Public Awareness. 5

Unit 7: Human Population and the En\flrnnmem .
Population growth, variation among nations. o
Population explosion- Family Welfare Programme.
Environment and Human health.
Human Rights.
Value Education.
HIV/AIDS.
Women and Child Welfare.
Role of Information Technology in Environment and human health.
Case Studies.

Unit 8: Field Work _

Visit to & local area to document environmental assets- river / forest /
grasslands / hill/ mountain.
Visit to local polluted site- Urban /Rurat/ Industrial !Agneultura}
Study of common plants, insects, birds.
Study of simple ecosystems- pond, river, hill slope, ete.
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1.PHYSICS

Sclieme of examination:

Three Theory Papers Min.Pass Marks 54 Max. Marks 150
Paper-I: Mechanics 3 hts, Duration 50 marks
Paper-13: Waves and Oscillations 3 hrs. Duration " S0marks
Paper-li: Electromagnetism 3 hrs. Duration 50 marks

Practical 5 hrs. Duration Min. Pass marks 27 Max. Marks 75
Note: There will be two experiments of § hrs. duration. The distribution of 75
marks will be as follows:

Two experiments {(one-from ¢ach group) each of 25 marks - 30
Viva __ - 15
Record -

. Total R -
Workioad:

[Each paper must be given 2 hrs, per week for theory. Practical must be given 4
hrs per week. For laboratory work-each batch must not be of more than 20
studenls.

- Syllabus:
PAPER ! MECHAN !CS

Duration: 3 hrs. - mmso

* NOFE~ Qmmmam&mpmmm'a (13) mh)ﬁ’an«l} (15"

. Marks) and Part-C (20 Marks). Students are required to answer, all teny very
- short type questions (50 words each) in Part-A. Each question carry .5 mark.
. Part-B, answer all five shart type questions. (100 words each). Internal choice
hubunglwnwmh question. Each. question carry 03 marks.

_1n Pan-C, mﬂdwmmmdmmmaﬂlheemygpemﬂmf My
L!DQ words cach). mmmmeeacbm Thc marks .

hausm\viltu T+7+Q'=20mﬂi‘k&
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mmmhim:e ddl!mn afvelocmes, lmgﬂi wm-acm m- ¥ g
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UNTRII o
System of particles, centre of mass, motion of centre of mass, concept of
reduced mass, single stage and multistage rocket, energy and momentum
consewatlon, concepts of elashc and inelastic collisions, Analysis of collision
in centre of mass frame. < s s ow ow
Angular momentum of a s‘ystem of pari:cles Con&ewatwn of angu!ar
monientyni, angular momentum about an arburary pomt, rigid body motion,
Rotauohal motion, equat;on of motion of a rota.tm,g body, 1nemal coeffi cwnts,
case of ) not parallel to W, kinetic energy of rotatién and 1dea of prmclples axes,
Euler's Equations, Precessional motion of Spmmng top, Spin precession in
constant magpetic field
Calculation of moment of inertia of a spherical shell, hollow and solid spheres
and cylindrical objects (cylindrical shell, solid cylinder) about their symmetric
axes through centre of mass.

UNIHI _
Kinematics of moving fluids, Equation of continuity, Euler's equation, Bemoulli's
theorem, Viscous fluids, Stream line and Turbulent flow, Poiseuille’s law,
Capillary tube flow, Reynold's number, Stokes law, Surface tension and surface
energy, molecular mterpretatlon of surface tensnon. Pressure on a curved liquid
surface, wetting. = O g e
Elasticjty, Small defonnatlons. Young's modulus, Bulk modulus and Modulus
of rigidity for an isotropic selid, Poisson ratio, relation between elastic constants.
Theoty. of bending of beams and Cantilever, Torsion 6f a cylinder, Bendmg
moments:and Shearing forpes, Experimental determination of‘ elastic oonsmms
bybendmggfbeam ARy o colite cprend o
Text and Reference Books: | ; LT R
1, Berke,ley Physics Course Vol-I, Mechamcs(Mc Gmw’ﬂlll) A
i Th;,prmman Lectures in Physics, Vol-l, R.P. Fcymman R.B.

Lighton and M. Sands.

3. R.S. Gambhlr—Mechamcs, (CBS Fubhshers and Dlsmbutom New Dellu }

.5 L e Lot 4

SR e I AL P
vl :BA.PER*II WAVES & OSCILLATIUNS
Duratlbmahrb. ST el MaxMalkSSO

NOTE- Questionpapet will have three part viz. ParfA (15 marﬁs) Pért- B {I 5
Marks) and Part-C (20 Marks). Students are required to aniswer, all ten very
short type questions (50 words each) in Part-A, Each question carry 1.5 mark.”
Pant- h.tammr‘aﬂ fWe SHoritype Ylréstion's {1 ﬁﬂ ﬁ&fdﬁ"eacif] Tﬂlemarcr mce .
has:bovn given th babh question. Frch Guesttod ittty 03 marks. ; o
In Part-C, candidates are required to attempt all three essay type questions
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(400 words each). Internal choice has been given to each question. The marks
in this Part will be 7+7+6=20 marks.

' UNITH
Potential well and periodic oscillations, cases of harmonic oscillations,
differential equations and its solution. Kinetic and potential energy. Simple
harmonic osciltations in-Spring and mass system, Simple and compound
pendulum, Torsional pendulum, Bifilar oscillations, Helmholtz resonator, LC
circuits, oscillation of magnet, Oscillation of two masses connected by a spring.
Superposition of two simple harmonic motions of same frequency along the
same fine, Interference, Damped harmonic oscillators, Power dissipation, Quality
factor, Driven harmonic oscillator, Transient and steady state, Power
absorption, Motion of two coupled oscillators, normal modes and motion in
mixed mode effect of coupling in mechanical systems. N coupled oscillators.

UNTFI

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 measurement, Waves over liquid surface, gravity waves and ripples,
Group velocity and phase velocity, their measurements, superposition's of
waves linear homogeneous equations and the superposmon principle, nonlinear
superposition and consequences.
Standing waves: Standing waves as normal modes of bounded systems,

Harmonics, the quality of sound: examples. Chladni's figures and vibrations of

a drum, Production and detection of ultrasonic and infrasonic waves and
applications,

UNIT-IN
Noise and Music : The human ear and its responses: limits of human audibility.
Intensity and loudness, bel and decibel, the musical scale. Temperamcm and
musical instruments.
Reflection. Refraction and diffraction of sound: Acoustic impedance of a medium,
Percentage reflection and refraction at a boundaiy. Impedance matching for
transducers, diffraction of sound, principle of a sonar system. Sound ranging.
Applied acoustics: Transducers and their characteristics. Recording and
reproduction of sounds. Various systems, Measurethents of frequency.
Waveform, Intensity and velocity. The acoustics of haHs Reverberanon period.
Sabine's formula.
Plane electromagnetic waves in vacuum, Wave equation for E and B of linearly,
circularly and elliptically polarized electromagnetic waves, Poynting vector:
Reflection and refraction at a plane boundary of dielectrics, Polarization by
reflection and total internal reflection; Faraday effect; Wave'in cbnductmg
medium, Reflection and refraction by the ionosphere.
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Text and Reference books:

.  D.P Khandelwal - Oscillation and waves (Himalaya Publishing House,
(Mumbai).

2,  RK.Ghose - The Mathematics of waves and vibrations.

3, $.N.Ghose - Electromagnetic theory and waves propagation

(Narosa Pub. House).

V.V. Savate - Electromagnetic fietd and waves ( Wiley Eastern Ltd. N.Delhi).
1.G Main - Vibrations and waves (Cambridge Univ Press).

H.I. Pain - The Physics of vibrations and waves ( Macmilan 1975).
Berkley-Physics course, Vol. 1l "Waves and Oscillations™,

PAPER-III - ELECTROMAGNETISM
Duration: 3 hrs. Max. Marks: 50
NOTE - Question paper will have three part viz. Part-A (15 marks), Part-B (15
Marks) and Part-C (20 Marks). Students are required to answer, all ten very
short type questions (50 words each), in Part-A. Each question carry 1.5 mark.
Part-B, answer all five short type questions (100 words each). Internal choice
has been given to each question. Each question carry 03 marks.
In Pant-C, candidates are required to attempt all three essay type questions
(400 words each). Internal choice has been given to each question. The marks
in this Part will be 74+7+6=20 marks.

UNIFI

Scalars and Vectors: dot products, triple vector product, gradient of scalar field
and its geometrical interpretation, divergence and cur] of a vector field, line,
surface and volume integral, Flux of vector ficld, Gauss's divergence theorem,
Green's theorem and Stokes theorem, Gauss's Law and its integral and differential
form. Coulomb's law in vacuum expressed in vector forms, Potential and field
of an arbitrary charge distribution at rest, Concept of multi poles, dipole and
quadruple potentials and field, Work done on a charge in an electrostatic ficld
expressed as a line integral, Conservative nature of the electrostatic field and
relation with Electric potential §.
Torque on adipole in a uniform electric field and its energy, Elcctrostatic enerpy
of uniformly charged sphere, classical radius of an electron. Screening of E
field by a conductor.

oot e

UNIEI
Electric field in matter: atomic and molecular dipoles, permanentdlpole moment
dielectrics, polarisability, polarization vector, capacity of paraliel plate capacitor
with partially or completely filled dielectric, electric displacement, electrostatic
energy of charge distribution in dielectric, Lorentz local ﬁeld ‘and Clausius
Mossotti equation.
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Electrostatic field - conductors in electric field, Boundary conditions for potentwl
and field at dielectric surface, unigueness théorem, method of images and its
applications for system of a point charge near:a grounded conducting plane,
Poisson's and Laplace's equations in Cartesian, cylindrical and spherical polar
coordinates (without derjvation), solutions of-Laplace's equations in Cartesian
coordinates, potential at.a point inside a rectangular box. . .
UNIHI G o ow e
Ampere circyital law {mtegral and differential form), d:vergence of magnetlc
field, force ona current carrying wire and torque on a current loop ina magnetic
field, magnetic dipole moment, magnetization vector, magnetisation current
halforder field, magnetic permeability (Linear cases) Maxwell's equations (integral
and differential form) and displacement current. E as an accelerating field:
Electron gun, case of disc’hargc tube, linear accelerator, E as dqﬂem;ing field :
CRO, sensitivityof CRO. |
Electromagnetic induction, Faraday law (its m!egral and d:ﬁ'eremzal fom;} Lenz's
law, mutual & self inductance, measurement of self inductance by. Rayle:gh'
method, Charging, discharging of condensor through re51stancc, rise and decay
of current in LR circuit, decay constant, transient in LCR cm’:uii,. AC gircuit:
complex number and their ﬁpphcanon in soivmg AC c1rcu|ts, complex tmpedame
and reactance. Series and Parallel resonance, Q- factor and sh‘arpness of

Plaraals = AT L

resonance.’

Te‘xl and Refetence Bodks; : et ) '

1.+ ‘Berkeley Physics Coutse, Electncuy and Magnttlsm B EM: Procell
(McGrawHil) . 7 LR

2. - Haliday and Resnik, Physics'-Vol. II B SRR

3. D.J.Grifth "Introduction to electrodynamics”, (Prentlcc Hall o‘fiﬁ:ha)

4 AMPortis, 'Electromagnetic field'. o Sey SRR

5. V.V.Savate, Electromagnetic field and Waves (\'ﬁley Easrern Ltcr Ncw

i i I:

Delhi.)

6, Kakani and Hemrajani, 'Electromagnetlsm ﬂfdory and’ Prdbl'ems,(CBS
Publishers and Distributers, New Deihi.)* - bRl D
Sy "*- S R o ) B Wt te
- . -PHYSICS PRACTICALS::-  -ooent?
Duration: 5 bes -, -. Min.Pass Matks 27 .-« . - Max, Marks 75

In addition 1o the experiments listed below few more experiments may be set at
institution level,-at pac with the Standard of B.Sc, Part I: Total number of
experiments to be performed by the students during:thesessidn‘gabokl be 16,
selecting any eight from,sagh section,In,examination hwerexperitems aie to be
performed taking at least one from each section. The lab tutorials are o be
done in lab. Classes, so that these may be applied in regular lab work.

VPN AW =

" 2., Measuresient of inductasice
13 - Study of Lorehtz ferce.

L
) ey z‘
it -i - To-find maximum, minimum and rangeof  given set of sumbess: -

5 e v i b P TP CUREER 1T UMY N
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Section: A
1. Study of laws of paraliel and perpendicular axes for moment of inertia.
2. Study of conservation of momentum in two dimensional oscﬂlations.
3. Swudy of a compound pendulum.
4. Study of damping of a bar pendulum under various conditions.
3. Study of oscillations under a bifilar suspension.
6. Potential energy curves of a one dimensional system and oscillations in
it for various amplitudes.
7. Study of oscillations of a mass under different combinations of springs.
8. Study of bending of a cantilever or a beam.,
9. Study of torsion of a wire (static and dynamic methods)
10.  Study of flow of liquids through capillaries.
1. Determination of surface tension of a liquid by different methods.
12, Study of viscosity of a fluid by différent methods.
13.  Conversion of galvanometer into ammeter/voltmeter
Section: B thoc
Characteristics of a ballistic.galvanometer.
Setting up and using an electroscope or electrometer,
Use of a vibration magneiometer to study a magnetic field.
Study of magnetic field due to'a current.
- Measurement of low resistance by Carey-Foster bridge or otherwise.

" Measurement of i mductance using impedance at differesit frequenms
Measurement of capacitance using :mpedanee at diffcrm frequencies,
Study of decay of currents- in LR and RC cicuits.

fieswponse curve for LCR ctrcwt and msonanee fmmau:y lnd qmlily
o b
10. - Sensitivity of caﬁmda—raynshﬁusccpa
1. - Characteristics of a choke. - =

14. . Study of dlsmtz aml ednm Le: tlmsmmsm !ines

s Ehnemyf-“ocm mgms’ﬂmazsﬁldmmm
-+, To print et all natural aven/odd mimbers between given finits,”

Dbl et

' T‘?wlﬂﬁ:mewmwwwmhmm m” SR

- Standard deviation etc. -

- S To:nhmtemnfﬁun&mmdﬁemmdeucm '
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6. To find the product of two matrices.

7. To find a set of prime numbers and Fibonacci series.

8.  Motion of a projectile using conputer s:mulatlon. o
9. Numerical solution of equation of motion.

10. Motion of paiticle in a central force field.

1. To find the roots of a quadratic equation.

Text and Reference books

L. Raj Kumar-Practical Physics.
2. GuptaKumar - Practical Physics.
3. D.P.Khandelwal - Manual of Practical Physics (AIkaPubhcatmn Ajmer)
4. Prof. Saraf - Physics through experiment.
5. Practical Physics by CBH laipur.
6. Practical Physics by RBD Jaipur.
[z caemistry |
Scheme: ;
Paper Duration Max. Marks Min. Pass Marks.
Paper I 3 hrs. 50 8
Paper I 3 hrs. 50 18
Paper I 3 hrs. ) 50 . 18,
Practical5 hrs. . 75 5 T
Total Marks 225 81

Note: Each theory paper is divided into three independent units. Fhe question
paper is divided into three parts Part-A, Part-B and Part-C. Part- A (15
marks) is compulsory and contains 10 questions (50 words) at least two
questions from each unit, each question is of 1.5 mark. Part-B (15 marks) is
compulsory and contains five questions at least one from each unit. Candidate
is required to attempt all five questions. Each question is of 3 marks (50
words). Part-C (20 marks) contains six questions two from ¢ach unit,
Candidate is required to attempt three questions, ene from each Unit, Each
question is of 7+7+6=20 marks (400 words). . e
PAPER-X : INORGANIC CHEMISTRY
Hours: Three. Max. Marks: 50
Unit-1
A. Atomic Structure
De Broglic matter waves, Heisenberg uncertainty. pri ﬁClph: atomic
orbitals, Schrodinger wave equation, significance of w and 2,
quantum numbers, radial and angular wave functions and probability
distribution curves, shapes of s, p, d orbitals. Auibau and Pauli

S e

s
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exclusion principles. Hund’s multiplicity rute. Electronic
configurationof the elements, effective nuclear charge.

B. Chemical Bonding '

- Covalent Bond- Valence bond theory and its limitations, direction
of characteristics of covalent bond, various types of hybridization
and shapes of mmpie inorganic molecules and jons. Valence sheli
electron pair repulsion (VSEPR) theory to NH,, H, O, SE,, CIF,,
ICl, and H,0, MO theory, homonuclear and hezemnuclear (Co
and NO) dlatonuc molecules, multicentre bondmg in electron

- deficient molecules, bond strength and bond energy, percentage
ionic character from dipole moment and electronegativity difference,

C. Weak Interactions- Hydrogen bonding, vander Waals forces.

Unit-IT

A. Periodic Pmpetﬁes s % 5 -

Atomic and ionic radii, ionization energy, clectron affinity and
electronegativity-definition, methods ‘of determination and trends
ini-periedic table, applications in predicting and explaining the
chemical behaviour.

B. s-Block Elements: Comparative study,diagonal relationships,
salient features of hydrides, solvation and complexation tendencies
including their function in biosystems, and introduction to alkyls_
and aryls.

C. p-Block Elements
Comparative study (including diagonal relationship) of groups 13-
17 elements, compounds like hydrides, oxides and halides of groups
13-16, hydrides of boron-diborane and highér ‘boranes, horazine,
properties of borohydrides.

Unit-111

A. Fullerenes, carbides, fluorocarbons, silicones, silicates (Structural
prin¢iple) tetrasulphur tetranitride, bas:c properiies of halogens,
interhalogens and polyhalides.

B. [Ionic Solids- Jonic structures, radius ratio and coordination number,
limitation of radiuvs ratio rule, lattice defects, semiconductors, lattice
energy and Born-Haber cycle, solvation energy and solubility of
ionic solids, polarizing power and polarisability of ions. Fajan's rule,
Metallic bond-free electron, valence bond and band theories.

C. Chemistry of Noble Gases

Chemical properties of the noble gases, chemistry of xenon, structure
and bonding in xenon compounds.
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Hours: Three

A.

Paper-ll ORGANIC CHEMISTRY
Max, Marks: 50

Unit-1
Structure and Bonding
Hybridization, bond lengths and bond angles, bond energy, localized
and delocalized chemical bond, vander Waals interactions, inclusion
compounds, clatherates, charge transfer complexes, resonance,
hyperconjugation, aromaticity, inductive and field effects, hydrogen
bonding.
Mechanism of Organic Reactions
Curved arrow notation, drawing electron movements with arrows,
half-headed and double headed arrows, homolytic and heterolytic
bond breaking. Types of reagents-clectrophiles and nucleophiles.
Types of organic reactions. Energy considerations. Reactive
intermediates- carbocations, carbanions, free radicals, carbenes,
arynes and nitrenes (with example). Methods of determination of
mechanism of organic reactions. Assigning formal chargcs an
intermediates and other ionic species.
Stereochemistry of Organic Compounds
Concept of isomerism. types of isomerism. optical isomerism-
elementsof symmetry, molecular chirality, enantiomers, stereogenic
centre, optical activity, properties of enantiomets, chiral and achiral
molecules with two stercogenic centres, diastereomers, threo and
erythro diastereomers meso compounds, resolution of enantiomers,
inversion, retention and recemization.
Relative and absolute configuration, sequence rules, D& E. and R&S
systems of nomenclature
Geometric isomerism-determination of configuration of geometric
isomers E&Z system of nomenclature, geometric isomerism in
oximes and alicyclic compounds. '
Conformational isomerism-conformational analysis of ethane and
n-butane, conformations of cyclohexane, axtal and equatorial bonds
conformation of mono substituted cyclohexane derivatives. Newman
projection and Sawhorse formulae. Fischer and flying wedge
formula, Difference between configuration and conformauon

Unit-1X

Alkanes and Cycloalkanes
IUPAC nomenclature of branched and unbfanched alkanes, the alky!
group, classification of carbon atoms in alkanes, isomerism in alkanes
sources, methods of formation (withspecial reference to Wurtz
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reaction, Kolbe reaction, Corey-House reaction and decarboxy[ation
of carboxylic acids), physical properties and chemical reactions of
alkanes. Mechanism of free radical halogenation of alkanes, orientation,
reacnwty and selectiyity,

Cycloalkanes-nomenclature, methods of fortnation, chemmal
reactions, Baeyer’s strain theory and its limitations, Ring strain in
small rings (cyclopropane and cyclobutane), theory of strainless
rings. The case of cyclopropane ring: banana bonds.

Alkenes

Nomenclature of alkenes, methods of formation, mechanism of

“dehydration of alcohols and dehydrohalogenation of alkyl halides,

regioselectivity in alcohol dehydration. The Saytzeff rule. Hoffman

- elimination, physical propesties and relative stabilities of alkenes

Chemical reactions of alkenes-mechanism involved In
hydrogenation,electrophilic and free radical additions.
Markownikoff's rule hydroboration-oxidation, oxymercuration-

“reduction, epoxidation, ozonolysis, hydration hydroxylation and

oxidation with KMnO, Polymerization of alkenes. Substitution at
the allylic and vinylic positions of alkenes. Industrial applications
of ethylene and propene.

. Cycloalkenes, Dienes and Alkynes

Methods of formation, conformation and chemical reactions of
cycloalkenes.

Nomenclature and elassiﬁcatlon of dlenes isolated, conjugated
cumulated dienes.

Structure of allenes and butadiene, methods of formation,
polymerization. Chemical reactions-1, 2 and 1,4 additions, Diels-
Alder reaction.

Nomenclature, structure and bOndmg in alkynes, Methods of

formation, Chemical reactions of alkynes, acidity of alkynes:

Mechanism of electrophilic and nucleophilic addition reactions,
hydreboration, oxidation, metal-ammonia reductions, oxidation and
polymerization.

Unit-HI
Arenes and ammal:lcnly
Nomenclature of benzene derivatives. The aryl group. Aromatic
nucleus and side chain. Structure of benzene, molecular formula
and Kekule structure. Stability and carbon-carbon bond lengths.of
benzene. resonance structure, MO picture.
Aromaticity: the Huckle rule, aromatic ions.
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B.

Hours: Three

A.

Aromatic electrophilic substitution-General pattern of the
mechanism. role of o and n complexes. Mechanism of nitration,
halogenation sulphenation, mercuration and Friedel-Crafis reaction,
Energy profile diagrams, Activating, and deactivating substituents,
orientation and ortho/para ratio, Side chain reactions of benzene
derivatives. Birch reduction.

Alkyl and Aryl Halides ;
Nomenclature and classes of alkyl halides, Methods of formation,
chemical reaction. Mechanisms of nucleophilic substitution reactions
ofalkyl halides, S, 2 and S /' reactions with energy profile diagrams
Polyhalogen compounds, chloroforn, carbon tetrachloride.
Methods of formation of aryl halides, nuclear and side chain
reactions, The addition elimination and the elimination-addition
mechanisms of nucleophilic aromatic substitution reactions.
Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides.
Synthesis and uses of DDT and BHC

PAPER-111 : PHYSICAL CHEMISTRY

. Max Marks: 50
Unit-I

Gaseous States

Postulates of kinetic theory of gases, deviation from ideal behavior,

vander Waals equation of state.

Critical Phenomena: PV isotherms of real gases, continuity of

states, the isotherms of van der Waals equation, relationship between
critical constant and van der Waals constants, the law of
corresponding states, reduced equation of state.

Molecular velocities: Root mean square, average and most probable
velocities. Qualitative discussion of the Maxwells’ distribution of
molecular velocitics, collision number, mean free path and collision
diameter. Liquefaction of gases (based on Joule-Thomson effect)
Solid State:

Definition of space lattice, unit cell.

Laws of crystallography- (i) Law of constancy of interfacial angles
(i} Law of rationality of indices (iii) Law of symmetry. Symmetry
elements in crystals.

X-ray diffraction by crystals. Derivation of Bragg equation.
Determination of crystal structure of NaCl, KCl and CsCl (Laue’s
method and powder method)

Catalysis, Characteristics of catalyzed reactions, classification,
catalysis, miscellaneous examples.

A.
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Unit-II
Liquid State:
Intermolecular forces, sound speed of solutions, structure of liquids
(a qualitative description) Structural differences between solids,
liquids and gases.
Liquids crystals: Difference between liquid crystal, solid and liquid
classification, structure of nematic and cholestric phases.
Thermography and seven segment cell, -
Solutions, Dilute Solutions and Colligative Properties
Ideal anu non-ideal soldtions, methods of expressing concentration
of solutions, activity and activity ceefficient.

- Dilute solution, colligative properties, Raoult’s law, relative lowering

of vapour pressure, molecular weight determination. Osmosis, law
of osmotic pressure and its measurement, determination of molecular
weight from osmotic pressure. Elevation of boiling point and
depression in freezing point. Experimental methods for determining,
various colligative properties.
Abnormal molar mass, degree of dissociation and association of
solutes.

Unit-II
Mathematics for Chemistry
Logarithmic relations, curve sketching, linear graphs and calculation
of slopes, differentiation of functions like k e*, x", sin x, log x,
imaxima and minima and partiat differentiation. Integration of some
useful/relevant functions, permutations and combmancns Factorials,
Probability. 2 n
Nuclear Chemistry
Discovery of radioactivity , radioactive emanations — type and
properties, units of radioactivity, brief description of Geiger - Muller
Scintillation counters for detection and measurement of radioactivity,
radioactive decay — decay law, disintegration constant, half life and
average life, alpha and beta disintegration reactions, group
displacement law, nuclear reactions- fission, fuston, artificial
radioactivity, applications of radioactivity, nuclear power, carbon
dating, medical and chemical applications. -
Collodial State

Definitionof colloids, classification of coltoids

Solids in liquids (sols): properties-kinetic, optical and electrical:
slability ot colloids, protective action. Hardy-Schulze law. gold
number.

B L T L IR S POT O RS S E S A R £ S
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Liquids in liquids(emulsions); types of emulsions, preparation,

Emulsifiers

Liquids in solids (gels); classification, preparatmn and propertics,

inhibition, general applicatians of colloids,
PAPERIV- PRACTICALS

Time: 5 Hours Max Marks 75

1. Inorganic Chemistry
(A) Semi-micro Analysis - Separation and Identification of two
cations & two anjons including interfering radicals from Groups
Zero, I IL I, IV, V and Vliadlcals
(B) Calibration of pipettes, burettes and thermometet. Preparation
of standard solutions and dilution of solutions for titrimetry,

2. Organic Chemistry
(A) Laboratory Techniques (Any Three)

{a) Determination of Melting Point
Naphthalene, Benzoic acid, Urea, Succinic acid,
Cinnamic acid, Salicylic acid, Acetanilide, m-Dinitrobenzene
p-Dichlorobenzene, Aspirin etc.

(b) Determination of boiling points
Ethanol, Cyclohexane, Toluene, Benzene etc.

(¢) Mixed melting points
Urea-Cinnarmnic acid mixture of \ranous composmons (1:4,
1:1, 41)

(d) Distillation

Simple distillation of ethanol-water mixture 0: anyother :

mixture using water condenser, Distillation of nitrobenzene
and aniline or any other mixture using air condenser
(e) Crystallization
Phthalic acid from hot water, Acetanilide from boiling
ethanol
Benzoic acid from water or any other mixture
(f) Sublimation _
Camphor, Naphthalene, Phthalic acid,Succinic acid etc.
{B} Qualitative Analysis
(C) Detection of N, S, halogens and functional groups (phenolic,
alcoholic, carboxylic, carbonyl, esters, carbohydrates amines,
ammdes and nitro in simple organic compounds.
3. Physical Chemistry (Any Five)

rg
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1. To determine the specific reaction rate of the hydrolysis of
methy! acetate/ ethyl acetate catalyzed by hydrogen ions at room
temperature

2. To study the effect of acid strength on the hydrolysis of an
ester.

3. To compare the strengths of HCl and H,S0, by studying the

~ kinetics of hydrolysis of ethyl acetate.

4. To study the distribution of iodine between water and CCl,.

5. To study the distribution of benzoic acid between benzene
andwater,

6. To determine the percentage composition of a given mixture
(noninteracting systems) by viscosity method.

7. Todetermine the viscosity of amyl alcohol in water at different
concentrations and calcitlate the excess viscosity of these
solutions.

8. To determine the percentage composition of a given binary
‘mixture by surface tension method (acetone, ethyl methyl ketone,
benzene and nitrobenzene or any other),

Scheme of Pract!cal Examination & Distribution of Marks
1. lnorgamc Chemistry.
(A) A mixture containing two cations & two anions may be given.

-16
(B) Calibration and preparation of standard solunon -08
2.0rganic Chenmistry:-
(A) At least one laboratory technique is to be performed by
‘the candidate out of three, - 10
(B) Detection of elements and functional group of one solid and
‘liquid.- i2
3. Physical Chemistry '
Out of five, one experiment should bc perfonncd by the candidate,
-14
4. Viva _ : -10
5. Record ' -5
Maximum Marks -75
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[3. MaTHEMATICS ]
SCHEME i
Paper Nomenclature Teaching Examimgtion Max.Marks
. Hrs/Week Duration
' sS
Sc. Arts
I  FEGHERALGERRA 4 3 B %
I CALCULAS 4 3 566
Il  GEOMETRYANDVECTOR 4 I B &K
CALCULUS = '
Max.Marks 225 200
" Max.Pass Marks 81 72
PAPER-1
HIGHERALGEBRA
Duration: 3Hrs. Max.Marks: 75(Science) 66(Arts)

Note 1. Common paper will be set for both the facultjes of. Social sciences and
Science. However the marks obtained by candidates n the ficulty of Social
sciences will be converted according to the ratio of the maximum marks of the
paper in two faculties.

Note2. The paper is diyided into three independent units. The question paper
isdivided intto Three parts Part-A, Part-B and Pant-C.

PartA- (15 Marks) is compulsory and contains 10 questions (58 words) at
least 3 questions from each unit, each question is of 1.5 marks.

Part B- (15 Marks) is m;wfmo» and contains Squesmns (lﬂo wanrds) at
least one question f‘fbm ¢ach unit, each question :sof 3marks.

Part C- (45 Miarks) cantains 6 questions two from each unit. The candidate is
required to attempt 3 questions one from each Unit. Each question is of 15 marks

(400 words),
UNIT-1

Properties of Integers: Order and inequalities, well ordering principle, mathematical
induction, division algorithri, divisibility principle, and their distributions, greatest
commion divisor; least common multiple, Buclidian algorithm, furtdamental theorem
of arithmetic, Fibonacci sequence, linear Diophantine equations, Diophantine
equations of second degree, general integer solutions of the equations of x* + y*
+Z22=w! (X,¥, 2, w)= |, congruence’s special divisibility test, Chinese reminder
theorem, congruence of higher degree, Fermat’s theorem and its applications,
Euler’s ¢ function, perfect numbers.
UNIT-I
Continued fractions: Conversion, quadratic surd, convergents,- forman on of
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b

convergents, property of convergents, recurring continued fractions, relation
between successive convergents. complete quotient, relation between
convergents and fraction, the difference.
Recurring series: Order and sum of a recurring series, summation of series,
Theory of equations: General properties of equations , character and position of
the roots, representation of equations and its roots graphically.

UNIT-UI
Relations between roots and coefficients, symmetric functions of roots,
transformations of equations, solutions of cubic equations, solutions of
multivariable linear equations using Vedic mathematics and other methods.
Note: Use of Vedic mathematics methods should be promoted.

PAPER-I
CALCULUS

Duration: 3Hrs. Max.Marks:75