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ENGLISH COMPOSITION : 50 MARKS

1. The literary Heritage : A New Anthology of prose and Short Story ‘ Motilal
Banarasidas:

1. The Purlioned letter 2. The Doll’s House 3. An Antrologer’s
Daya
4. A Golden Deer 5. The Monkey’s Paw

2. Mac Flecknoe
Distribution of Marks :
1. One critical question from Mac Fiecknow and one from prose and story
Anthology. Alternative choices to be given.
2. Prects of passage.

MATHEMATICS (HONOURS)
PAPER -1
Twelve questions to be set. Six to be answered selecting at least one from each
group. One question will be objective and it will be compulsory, this question will
carry 20 marks. Rest questions are each of 16 marks.

Group — A : Set Theory & Trigonometry
Sets, Subject, power set, Algebra of sets. Demorgan’s lows Cartesian product of
sets, relation, equivalence relation, Definition and examples of partial and total
order relation, Countable and uncountable sets, Countability of rational, real and
algebraic number system, Countability of unions. (Two questions)
Hyperbolic functions, Resolution into factors. (Two questions)

Group - B : Matrices (Two Questions)
Sum and product of two Matrix, symmetric and skew symmetric, matrices,
transpose, Adjoint and Inverse of a matrix, orthologonal matrixs and their
properties. Rank of a matric. Solution of a system of linear equations with three
unknown.

Group - C : Linear Programming (Two Questions)
Convex sets & their properties. Linear Programming problems and their
graphical solutions. Theory of simplex method and their simple applications.

Group - D : Theory of Equations (Two Questions)
Fundamental theorem of Algebra. Relation between roots and coefficients of a
polynomial equations. Evaluation of symmetric functions of roots of cubic and
biquadretic equations. Solutions of cubic equation. Descartes rule of signs.

Paper - II
Group - A : Differential Calculus
Successive differentiation, Leibnitz’s theorem, Tangents and Normal, Curvature
Asymptotes Partial differentiation, Euler’s theorem, Exact differential inderminate

from, L. Hospital rule.
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Group - A : Integral Calculus (Two Questions)
Integration of rational and irrational Function, Notion of integral as limit of sum,
Evaluation of definite integrals. Reduction formulae, Curve tracing, Areas’ of
curves, Length of curves, Volumes and surface areas of solids of revolution.

Group - C : Analytical Geometry of 2 Dimensions (Two Questions)
Condition for the general equation of second degree to represent parabola,
ellipse and hyperbola and reduction into standard forms. Equations of tangents
and normals of general equation and their forms in their particular conic section.
Equation of polar, chord of contract, pair of tangents in case of parabola, ellipse,
Hyperbola and their special properties. Polar equation of conic section — Tangent
and normal

Group - D : Analytical Geometry of 3 Dimensions (Three Questions)
Rectangular, Spherical polar and cylindrical co-ordinates, Angle between
straight lines, Equation of planes and straight lines. Shortest distance between
lines, sphere, cone cylinder, Equations of coincide, Normal and conjugate
diameters of ellipsolid.

MATHEMATICS (SUBSIDARY)

Answer eight questions selecting at least on from each group
Time : 3 Hours Total Marks
: 100
PAPER -1
Group — A : Set Theory Abstract Algebra (Four Questions)

Rational of sets and their algebra, Cartision product, Notion of relation and
mapping and their classification. Equivalence relation and partition of sets.
Binary operations, Notions of Group, sub group, Cyclic group and permutation
group. Elementary concepts of Ring, Integral domain and field with examples.

Group - B : Matrices and Linear Programming (Four Questions)
Matrices and its algebra, Kinds of Matrices (unitary matrix Hermitian matrix),
Transpose, Adjoint, Inverse andorthogonal matrices. Notions of rank of matrix.
Convex set and their properties L.P.P. problem and their graphical solution.
Theory of simplex method and this simple applications.

Group - C : Trigonometry and Real Analysis (Two Question)
Demoiveris Theorem and its applications. Comple arguments and Hyperbolic
functions, Gregorics series.

Real Analysis (Three Questions)
Sequence and three convergence. Cauchy’s general principle of convergence,
convergent and divergent series of the positive terms, comparison test, Cauchs
root test. D. Almberts test, Alternating series, continuity and differentiability of
real function of a single real valuable and simple continuity and discontinuity of
functions of single variable and their properties.
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Group - D : Analytical Geometry of Two Dimensions (Two Questions)
System of circles, coaxial circles, General equation of second degree and its
reduction to standard forms of parabola, ellipse and Hyperbola, Equations of
tangents and normals of general equation and their from in case of particular
conies.

Group - E : Analytical Geometry of Three Dimensions (Two Questions)
Relations and notions between different system of co-ordinates. Direction
cosines, Angle between two straight lines, Equations of planes and straight line,
condition for complanarity of straight lines.

BOTANY (HONOURS)
Time : 3 Hours Total Marks : 75
PAPER -1
Group - A : Cryptogams
Algae : (1) General characters and classification of algae. (2) General
characteristics of Cyanophyceae with reference to oscillatoria and Rivularia, (3)
Structure and life history of the following genera with reference to alternation of
generation : Valvex, oedogonium, Coleochaete, Chara, Ectocarpus, Fucus,
Betrachospermum and polysiphonia, (4) Study of Economic importance of Algae.
Fungi : (1) General characters and classification of fungi (2) Structures and life
history of the following genera :Synchytrium Albugo, Erysiphe, Peziza, ustilage,
Puccinia, and Alternatria.
Lichen : General Account.
Group - B
Bryophytes : (1) General characters and classification of Bryophytes. (2)
Structures and life history of the following genera with reference to comparative
studies of gametophytes and sporaphytes : Marchantia Pellia, Anthoceros,
Sphagnum and Polytrichum.
Pteridophytes : (1) General characters and classification. (2) Sterlar evolution.
(3) structures and life history of the following : Pailotum, Lycopodium, Selaginella,
Equisetum, Marselia and Azolla.

PAPER - 11
MICROBILOGY AND PLANT PATHOLOGY
Time : 3 Hours Total Marks : 78
Group - A
Historical background of microbiology.
Technique of isolation of micro-organism/culture media preparation.
Modern concepts about bacterial cell.
Structure and nature of TMV and bacteriophage.
Role of microbes in nitrogen fixation.
Industrial importance of bacteria and fungi.
Microbial degradation of agricultural produce in storage.

I o

Page 5 of 29



Group - B
8. Role of Toxins and Enzymes in plant Diseases.
9. Important plant diseases of Bihar, Retionlogy, Symptoms and control of the
following diseases:

(@) Late bright of photo (b) Loose smut of wheat
(©) Rustoflinseed (d) Red root of sugarcane
(e) Citrus canker ® Tobacco mosatic virus

(g) Tuunda disease of wheat
10. Transmission of Plant viruses and control measures.

PRACTICAL PAPER

Time : 4 Hours Total Marks : 50

L.

IS

Morphology and structural details of the forms prescribed in the syllabus and
their temporary stained microscopic slide preparations.

Pteridophyte 7

Algae 5

Bryophyte 5

Lichen/Fungi 3

Study of bacterial and viral diseases and staining technique of Gram(+) and
Gram (-) bacteria.

Or, Preparation of a solid medium.

Or, Technique of isolation and inoculation of fungi.

Study of local fungal diseases.

Comment upon sports (5) from the syllabus.

Class Record.

Vice-Voce.

BOTANY (SUBSIDIARY COURSE)

Time : 3 Hrs. Marks : 75

PAPER -1

Microbiology, Thallophyta, Brayophyta, Pteridophyta, Gymnosperms, Cytology
Genetics and Economic Botany.

A total of ten questions to be set out of which candidates are required to answer
five questions.

1. A general account of bacteria, Viruses and their economic importance.
Role of microbe of infermentation and nitrogen fixation.

2. Structure functional diagnostic features of Algae Fungi and lichens based
on the types wherever mentioned. The development cycles on
comparative bases should reflect evolutional sequence. The students
should be acquainted with economic importance of these groups.
Thallophyta : Algae (Nostoc, Oedogonium,chara Vaucherai, Fucus and
Batrachospermum fungi, Albogo Peziza, Puccinia.

3. LICHENS General account and Economic importance.
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4. Structure and life history of following type : BRYOPHYTA : Marchantia
anthoceros and sphagnum. PTERIDOPHYTA : Selaginela, Equistum and
Marsilea-Gymnosperms pinus.

5. Cytology, Genetics and plant breeding :

(a) Structure of the cell as seen under Electron Microscope.
(b) Mitosis and Meiosis.

(c) Structure of Chromosome, crossing over multation.

(d) Nature, Structure and replication of genetic material (DNA)

6. Economic Botany : Botany of under noted plants belonging to the
following groups.

(a) Cerelae : Wheat, Maize and Rice.

(b) Oils : (Mustard, Groundnut, Linseed).
(c) Sugers : Sugarcane.

(d) Spicies : Coriander Chili, Turmeric.
(e) Beverages : Tea.

(f) Drugs : Rauwolfa.

(g) Fibers : Cotton and Jute.

PRACTICAL (SUBSIDIARY COURSE)

Time : 3 Hrs. Marks : 25

—

. Morphological and Structural details of Algae, Fungi and Bryophytes included in
the Syllabus and their temporary stained Microscopic slide preparation.

2. Morphological and Anatomical study of Pteridophytes/cymnosperms included in
the Syllabus and their microscopic preparation (Temporary/Permanent)
3. To Identity and Comment upon sports.
4. Classrecord.
ZOOLOGY (HONOURS)
Time : 3 Hrs. Marks : 75
PAPER -1

In all ten questions are to be set out of which number 1 and 2 shall consist of
objective (1X15 Marks) and short answers (3X5) requiring questions respectively
and both shall span over the whole syllabus in the paper, Students would be
required to answer five question, of which question numbered 1 and 2 shall be
compulsory.

1.

Bionomic general characters and classification (upto orders) of the following

phyla : Protozoa, Porifera, Cnidaria, Ctenophora, Platyhelminthes

Aschelminthes Annelida, Arthoropoda, Mollusca, Echinodermata and

Hemichordate.

Detailed study of the following types:

1. Protozoa : Paramecium Parastic protozoans and their modes of infection
Polystomella (Elphidium)

2. Porifera : Sycon canal system in sponges, affinities of the phylum,

Coidaria : Obelia, Aurelia Sea, anemone.

4. Ctenophore : General organization of Hormiphora affinities of the phylum.

w
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II.

II1.

Pletohelminthes Fasclola hepatica. Tecnia sodium and Planearia.
Aschelminthes : Ascaris lumbricoides, Wacherela bancrofti.

Annelid : Pheretima posthumy, Leech, Nereis.

Arthopoda : Palaimon, Peripatus, Adaptive variations in insect mouth parts
Saculian.

9. Ectoprocta : Bugula.

10. Molusca : Unio, Pila, Sepia, Torsion and detorsion in Gastropoda.
11.Echinodermata : Asterias larval form in Echinoderm.

PAPER -II

0N oo

Time : 3 Hrs. Marks : 75

(Ecology, animal Behaviors and Biometry)

Ecology :

1. Concept of Biosphere (Lithosphere, hydrosphere and atmosphere).

2. Ecosystem : Definition, structure and function of typical ecosystem, major
ecosystems of the world.

3. Structure (Abiotic and Biotic) and function (energy flow Biageochemical
cycles) of fresh water, grassland, desert and forest ecosysterms.

4. Community structure and its ecological succession.

5. Pollution and its hazards.

6. Wild-life conservation.

Animal Behavior:
1. Scope of Ethology, Innate and learned behavior.
2. Social behavior in insects.
3. Parental care in fishes and amphibia.
4. Brooding, nesting and migratory behavior in birds.
5. Concept of Biological clock.
Biometry : Scope and application of the following statistical method in
Biology
1. Normal distribution and its attribution range, mode and arithmetic mean,
2. Standard error, standard deviation, Simple test and Chisquae test.
ZOOLOGY (PRACTICAL)
PAPER -I and II

Time : 4 Hrs. Marks : 50

1. Dissection : Pheretime, Leech-Alimentary canal, Reproductive Excretory and
Nervous systems Palaemon — Alimentary canal, Nervous system. Union Pita
and Sepia-Nervous system, organs of Pallial complex of Pila.

2. Permanent stained preparation of the following : Paramoecium Gemmules,
Spicules, Obeliacolony, Nephidia and Ovary of Pheretime Jaw of leech,
statocyst of prawn, osphradium, radulla and gill of pila of union Glochidium
larvae, of crustace and Echinodermae, Pedialeria

3. Spotting (Each of two marks) : (i) Museum specimens (ii) Slides (iii) Specimens

relating animal behavior of parental care.
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Ecology : (i)Analysis of soil/pond bita. (ii) Dermination fo dissolved oxygen
and pH of different water samples. (iii) Community structure of Grassland. (iv)
Moisture content of soil sample.

Biometry : Calculation of the arithmetic mean and standard deviation of the
samples provided.

Record and field work.

Viva-voce.

ZOOLOGY (Subsidiary and General Course)

Time : 3 Hrs. Marks : 75
Five questions are to be set from each group. Students will be required to answer
five questions at least two from each group.

1.

Group — A : NON-CHORDATA
Bionomics : General characters and classification (upto orders) of the
following Pyle-Protozoa, Perifera, Coelenterata. Platyelminthes,
Aschelminthes, Annelida, Arthropoda, Mollesca, Echinodermata and
Homichordata. Detailed of the structure and life-history of the following type :

(i) Protozoa Paramecium

(ii) Perifere Sycon

(iii) Cnideria Obelia

@iv) Platyhelminthes Fasciola

(v) Aschelminthes Ascaris

(vi) Annelid Pharetima
(vii) Arthropoda Palaemon
(viii)  Mollusca Pila

(ix) Echinodermata Asteries

(x) Hemichordate Balanogiossus

Group - B : Cell Biology, Genetics and Evolution

. Cell Biology and Genetics :

(i) Gametogenesis, Fertiliztion and Parthenogenesis.

(ii) Ultra structure and function of the following collyrganelles-Plasma
memberane. Endoplasmic reticulum, Mitochondria, Golgibody,
Ribosomes, Chromosome Lysosome.

(iii)  Structure and function of DNA.

(iv) Gene Mutation

(v) Linkage and crossing ever.

. Evolution :

(i) Sources of hereditary variation and their role in evolution.
(i) Darwins theory of Natural selection & New Darwinism.
(iii) Isolating mechanisms and their role in evolution.

PRACTICAL

Time : 3 Hrs. Marks : 25
Dissection :

1.

Pherotima : Reproductive system nervous system, Alimentary canal.
Palaemon : Alimentary canal, Nervous system.
Pila : Alimentary canal, Nervous sytem, Organs of Pallial complex
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2. Mounting (Permanent stained preparation) : Septal nephridia, Ovary Setae
of Earthworm, Statocyst of Prawn, Radula and Osphradium of Pila.

3. Spting : (a) Muscum specimens (b) Slides (c) Evolution.

4. Cytology : Squash preparation to show stages of Mitosis. (Onion root tipes)
and Meiosis (Grasshoper testis Or Gient chromosomes of Chironomous /
Drosophile larvae

5. Practical records.

PHYSICS (HONOURS)
Time : 3 Hrs. Marks : 75
PAPER -I (THEORY)
(12 questions to be set, 6 to be answered on from Group —A and 4 from Group -B)

GROUP : A : SPECIAL THEORY OF RELATIVELY (2 QUESTIONS)
Galilean Transformation, Inertial form of reference, Michelson, Morley
experiment, Lorentz, Pityerald contractions, Einstein postulates, Lorentz
Transformations and its consequences, Length contraction and time dilation,
addition of velocities, Dragging of light by moving medium Relativistic Dopler
effect for propagation of light waves. Aberration of light, variation of mass with
velocity Mass energy relation.

GROUP : B : MECHANICS AND PROPERTIES OF MATTER (8 QUESTION)

Inertial frame of reference and non-inertial frame Corioli’s & centrifugal
forces and their simple applications. Generalized co-ordinates, constraints
(holomomic nonholonomic) D’ Alembeit’s principle and Lagrange’s equations of
motion, Ramilton’s equation of motion and their simple applications.

Cravitational potential and field due to bodies of regular geometrical
shape. Motion in central field, Keppler’s lows, two partical motion in central field.

Elasticity and elastic constants, Relation between elastic constants Bending
of beams and contilivers, Torsion of cylinder and rigidity modulus by flat spring.
Non spring effect of temperature and pressure elasticity.

Surface tension and Surface energy, Principle of virtual work and its
application to surface tension, Ripples and gravity waves. Surface tension by the
method of apples, Effect of temperature and pressure on surface tension.

PAPER -II (THEORY)
Time : 3 Hrs. Marks : 75
(10 questions to be set, 6 to be answered 2 from Group —A and 4 from Group -B)

Zeroth law of thermodynamics, Definition of temperature, First and second
law of thermodynamics, Carnot’s engine and Carnot’s theorem Absolute scale of
temperature, Clasiu’s inquality entropy, E Changes in reversible and
irreversible processes, Enthalpy, Helmholtz and Gibb’s function Gibb’s
Helmholtz equations. Mexwell’s equations and its application to simple physical
problems.
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Thermodynamics description of phase, transition. Chemical potential,
Latent heat of transition, Claperon equation, Ehruest scheme of phase transition.

Joule Thompson effect Liquification of gasses with special reference to
hydrogen and helium. Production and measurement of low temperature.

Black body radiation, kirchoff’s law Stefan’s law, Wiens law, Plack’s law
and its experimental verification.

PRACTICAL PAPER

Time : 6 Hrs. Marks : 50
The courses shall include the following experiments:

1. ‘g’ by Kaders Pendulum.

2. Young Modulus by Flexure of beam.

3. Elastics constants by Scarle’s method.

4. Rigidity modulus by (i) Barhon'’s apparatus (ii) Maxwell’s model.
5. Moment of inertia by Fly-wheel.

6. Surface tension by Lagger’s method.

7. Surface tension by method of Ripplets.

8. Surface tension by soap bubble.

9. Viscosity of water by mapillary flow method.

10. Viscosity of a air by Rankin’s method.

11. Viscosity by Stokes method.

12.Laws of transverse Liberation by Meldee’s experiment.
13.Frequency of tuning fork by Meldee’s experiment.

14. Velocity of ultrasonic wave in liquid.

15.‘Gamma’ of gas by constant pressure thermometer.

16. Gamma of liquid by Slinker method.

17. Specific heat of solid by radiation correction.

18. Specific heat of liquid by cooling method.

19. Thermal conductivity of copper.

20. Thermal conductivity of abonite by Lee’s disc method.
21.‘T hy Joules calorimeter.

PHYSICS (SUBSIDIARY COURSE)
Time : 3 Hrs. Marks: 70
PAPER -1 (THEORY)

(12 questions to be set, 6 to be answered on from Group —-A one from Group -B and at
least 3 from Group -C)

GROUP : A : RELATIVITY, MECHNICS, PROPERTIES OF MATTER (4 QUESTIONS)

Galilean Transformation, Inertial form of reference, Michelson, Morley
experiment Lorentz fitzerald contraction, Einstein postulates, Lorentz
transformations and its consequences Length contraction and time dilution.
Addition of velocities, Relativistic Doppler effect for propagation of light waves,
Variation of mass with velocity : Mass Energy Relation.
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Inertial and non-inertial frames of references, Coxioli’s and centrifugal
forces and their simple application, Motion in central field, Kepler’s laws.
Gemeralised co-ordinates, constraints Holomomic +Nom-holonomic Lagiangian
eq. of motion and their simple applications.

Elasticity and elastic constants, Relation between elastic constants, Bending
of beams and cantilivers. Forsion of cylinder and rigidity modulus by flat spiral
spring. Effect of temperature and pressure on elasticity.

Surface tension and surface energy, Ripples and gravity waves, Surface
tension by the method of ripples Effect of temperature and pressure of surface
tension.

Perfect fluids, equation of continuity, Euler’s equation for perfect fluid,
Bernullis equation.

Viscosity of liquids critical velocity, poiseuille’s formulae with correction,
Flow of a compressible fluid trough a narrow tube. Viscosity of gases, Rankin’s
method. Effect of temperature and pressure on viscosity.

GROUP : B : WAVES AND ACONSTIC (2 QUESTIONS)
Differential equation of wave, Equation of Progressive waves, Stationary
Waves Compression wave in fluids and in extended solids.
Free damped and forced oscillations Fcurler analysis Vibration of strings.
Intensity and loundness of sound and their measurements. Accounts of buildings

Ultrasonic’s.
GROUP : C : THERMAL PHYSICS (5 QUESTIONS)

Maxwell’s law of distribution of velocities and its experimental verification.
Degrees of freedom and equaipartion of energy, Mean free path and its
experiment determination. Perfect Gas equation and Vander waal’s equation of
State. Laws of thermodynamics. Absolute scale of temperature, Carnot’s Theorem
and Comot’s cycle Entropy and its calculation in simple cases, Thermodynamic
Relations and their application to simple physical problem, Claussius, Blaperyon
equation, Joule. Thomson effect Liquification of Gasses with special reference to
Helium Superfludity in liquid Helium.

Kirchoff’'s laws and black-body radiation, Stefan Boltzmann Law-its
equation and experimental verification.

PRACTICAL PAPER
Time : 6 Hrs. Marks : 30
The courses shall include the following experiments:
Determination of ‘g’ by Bar pendulum.
Determination of Youngs modulus by Flaxure of beam.
Rigidity modulus by (i) statical method (ii) Dynamical method.
Moment of inertia by inertia table and M.I. of Flywheel.
Surface tension by Jeager’s method.
Viscosity of liquid by capillary flow method.
Viscosity by Stake’s method.
Determination of ‘Gamma’ by constant pressure thermometer.

O NGk D
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9.

‘Gamma’ of liquid Sinker method.

10. Specific heat of solid with radiation of cooling

11. Specific heat of liquid by method of cooling

12. Thermal conductivity of copper.

13. Thermal conductivity of ebonite by Lee’s disc method.
14. ‘T by Joules calorimeter.

15.Frequency of tuning forks by Melee’s experiment.

CHEMISTRY (HONOURS)

Time : 3 Hrs. Marks : 75

1.

2.

PAPER -I (A) (PHYSICAL CHEMISTRY)

(Five questions will have to be answered selecting at least one question and not more

than two from each group. Four questions will be set from each of the three group.)

GROUP : A : THE STATES
Gaseous State : kinetic theory of gases derivation of kinetic gas equation,
deduction of gas laws, calculation of gas constant and kinetic energy.
Maxwell’s boltzman distribution law of velocities (derivation not needed) and
energy, distribution curves at different temperatures, calculation of most
probable, average and root mean square velocities of molecules. Real gases,
compressibility factor, derivation from ideality, various equations of state for
real gases, with special emphasis on Vander Wall equation of state and its
application to the calculation of Boyle’s temperature.
Liquid State : Qualitative treatment of the structure of the liquid state
including various approaches of liquids (molar volume, Vapour pressure,
surface tension parachor).
Solid State : Types of solid crystal forces law of constancy of angles, seven
crystal systems, law of rational indices, labeling the planes, miller indices,
qualitative idea of point and space groups, elementary idea of symmetry,
symmetry elements.
Colloidal State : Definitions, Classification, preparation of colloidal solution
and their purification, properties of colloids, protection of colloids,
application of colloids.

GROUP : B : EQUILIBRIUM

Chemical Equilibrium : Reversible and irreversible reaction, statement of

law of mass action and its kinetic derivation, equilibrium constant for

homogeneous and heterogeneous reaction, relationship between Kc, Kp and

Kx, Le Chatelier Principle and its applications.

(@) The First in Action : Thermochemistry : Heats in chemical reaction,
reaction enthalpy, standard enthalpy changes, Hess Law, Kirchoff’s Law,
Relation between H and U, bond energies and their determination
enthalpies of ions in solutions.
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(b) Thermodynamics I : Thermodynamic terms : Systems, extensive and
intensive properties thermodynamic process, state functions and exact
differentials.

3. Thermodynamics - II: Work done in a system, internal energy, first law of
thermodynamics, heat capacities, relation between Cp and Cv isothermal and
adiabatic processes for ideal gas, relation between P-V, V-T and P-T for ideal
gas, adiabatic processes for ideal gas, adiabatic reversible expansion of ideal
gas, Elementary idea of entropy and clausius inequality.

4. Ionic Equilibrium : Ionic product of water, pH, pK, pK and pK buffer solution,
buffer index, buffer capacity, buffer range, pH of buffer solution, idea of role
of buffer solutions in day to day life, Dissociation constant of acids and bases,
solubility product and its applications in salt analysis, common effect, HSAB
concept.

GROUP : C: CHANGES

1. Chemical Kinetics : Rate of reaction, order and molecularity, expression for
specific rate constant of first order reaction, half life period, unit, experimental
determination of order of reaction.

2. Dilute Solutions and Changes of State -I : Colligative properties, Osmosis,
osmotic pressure and its experimental determination, vent Hoff factor, vapour
pressure, Roult’s Law of lowering of vapour pressure.

3. Dilute Solutions and Changes of State — II : Elevation of boilding point of
solution, depression of freezing point of solutions experimental determination
of colligative properties abnormal colligative properties of solutions.

4. Processes at Solid Surface : Elementary idea of crystal growths, adsorption :
Physisorption and chemisorptions, chemisorbed species. Idea of catalytic
activity at surfaces and catalytic processes such as hydrogenation, Oxidation,
cracking and reforming.

PAPER -I (B)
(Five questions will have to be answered selecting at least one question and not more
than two from each group. Four questions will be set from each of the three group).

GROUP : A: FOUNDATION
1. Atomic Structure :

(a) Features of H-spectra and Bohr’s interpretation of H-spectra and limitation
refinement of Bohr theory, Bohr Sommerfeld theory.

(b)Shapes of orbital’s and their labellings, idea of quantum numbers, Pauli’s
exclusion principle, Hund’s rules, aufbau principle, Electronic
configuration of elements.

2. Bonding Models in Inorganic Chemistry :

(a) Ionic bond : Energetics involved in ionic formation, Born haber cycle,
radius ratio rule, different types of crystal lattice, Fajan’s rule I.P Inert pair
effect.
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(b) Covalent Bond : Exceptions to the octer rule, idea of orbital overlap,
hybridization of orbitals.

(c) Vander Wall’s forces, H-bonding.

. (a) Nomenclature of Inorganic Compounds : Acquaintance with IUPAC use
of multiplying affixes, enclosing marks, numbers and letters. Mames for
ions and radicals, hetero and isopolynanions.

(b)Acid-Base Chemistry : Bronsted-Lowry definition, solvent system
definition, Lowers concept, aqua acids, periodic trends in aqua acid
strength, HSAB concept.

. Periodicity : Pauli’s exclusion principle and periodic table. Fundamental

trends of atomic/ ionic radii, ionization energy, E.A, electronegativily

hardness and softness. First and second row anomalies, idea of d-orbital
participation by non-metals and its influence on their reactivity. Periodic
anomalies of non-metals and post transition metals.

GROUP : B : (SYSTEMATIC CHEMISTRY OF THE ELEMENTS)

. Hydrogen and Hydrides : Position in P.T., isotopes of hydrogen, Ortho and

para hydrogen, Hydrides : ionic, covalent, metallic and intermediate.

Hydrogen ion H;O, : preparation, properties structure and uses.

. Principles of Metallurgy :

(a) Idea of Moh's scale of hardness of minerals, Holme’s classification of metals
into five groups, general methods of extraction their position in
electrochemical series and extraction, Gibbs free energy,

(b) Principles of various concentration methods : Calcinations, roasting and
smelting, Role of carbon and other reducing agents. Electrolytic
reduction, hydrometallurgy, methods of refining and purification,
electrolytic, chromatographic, ion exchange solvent extraction, oxidative
refinings, Zone refining, Kroll's process, Van Arkel de Boer method,
Mond’s process.

. Chemistry of the following metals : (a) Li, Be, Ra, (b) Sn, Pb.

. Chemistry of halogens with reference of extraction, oxidation states and

halides.

GROUP : C: (MISCELLANEOUS TOPIC)

. (@) Molecular Symmetry : An Introduction : Symmetry elements and
symmetry operations, centre of symmetry, axis of symmetry and plane
of symmetry (definitions)

(b) Elementary Magneto Chemistry : Types of magnetic behaviors, para, dia
and ferromagnetism, dependence of paramagnetism on S & L.

Principles involved in the volumetric estimations of Ag™, lon, Cu*", ion and

Ca'".

. Principles involved in the gravimetric estimation of Cu*", Ni**, Mg™*, Ba™*,So,

. Isotopes : Detection and separation. Tracer technique and applications,

radiocarbon dating.

Page 15 of 29



PAPER -I (C)
(There shall be Three groups of 4 questions each. The candidate shall be asked to answer five
questions taking at least one question and not more than two from each group).

GROUP: A : FOUNDATION

1. Shapes and structure of Organic Mblecules : Hybridisation, Bond angle,
bond length and bond energy idea of and bonds. Shapes/structures of
methane, ethane, acetylene and benzene molecules.

2. Nomenclature of organic compounds : Acquaintance with IUPAC
nomenclature of aliphatic and aromatic compounds.

3. Introductory Organic Reaction Mechanism : Elementary idea of electronic
distribution, inductive effect, electrometric effect, resonance, Bond fission and
fission products. Elementary idea of the reagents and types of reactions.

4. Elementary Stereschemistry : Brief idea of geometrical and optical
isomerism.

GROUP : B : DETAILED STUDY OF THE DIFFERENT (CLASSES OF COMPOUNDS)
1. a Alcohol : Monohydric, dihydric, trihydric, and unsaturated alcohols.
Aldehydes and ketones.

Carboxylic Acids : Mono and dicarboxylic acids

Organometallic compounds of Mg and Li.

Amines and Urea : Classification, preparation, Separation distinction

identification and estimation.

b Organosulfur compounds.
4. Aromaticity and Structure of Benzene : Monosubstitued benzene

b
a
b
a

derivatives, Orientation and directive influence groups in benzene.

GROUP : C: APPLICATION TECHNIQUES

1. Analytical Organic Chemistry - I : Quantitative and quantitative estimation
of C, H, N, S, P and Halogens in Organic compounds.

2. Analytical Organic Chemistry -II : Molecular weight determination of
organic acids by silver salt method and of organic bases by platini chloride.

3. Purification of Organic Compounds : Perification of organic compounds and
criteria of purity, chromatography.

4. (a) Synthetic fibers and plastics.

(b)Soaps and detergents including chemistry of their actions.
CHEMISTRY PRACTICAL PAPER - II
Time : 6 Hrs. Marks : 50
1. Volumetric analysis:
(a) Acidimetry and alkalimetry
(b)Use of potassium permanganate, potassium dichromate and sodium
thiosulphate.

2. Detection of nitrogen sulpher and halogen in organic compounds and
indentification of organic compounds containing one functional group
including monosacherides.

3. Note book and Viva Voce
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CHEMISTRY (SUBSIDIARY PAPER)

Time : 3 Hrs. Marks : 75

(Five questions will have to be answered selecting at least one question from each
group. Four questions will be set from each of the three group)

GROUP : A : PHYSICAL CHEMISTRY

. The States

(a) Gaseous State : Kinetic theory of gases, derivation of kinetic gas equation,
deduction of gas laws, calculation of gas constants and kinetic energy.

(b) Types solid, crystal forces, law of constancy of angles, seven crystal
systems, law of rational indices, Bragg’s law of Lathice energy, Born Haber
cycle.

. Thermochemistry : Heat in chemical reactions, reaction enthalpy, standard

enthalpy changes, Hess law, Kirchoff law, Bond energies and determination.

. Ionic Equilibrium : Ionic product of water, pH, pK, pK, and pK, buffer

solution. Idea of role of buffer solution in day-to-day life.

Solubility product and its applications in salt analysis common ion effect.

Conductance specific, equivalent and molar.

(a) Chemical Kinetics : Rate of reaction, order and molecularity, expression for
specific rate constant of first order reaction, half life period, unit.

(b) Colligative Properties : Colligative properties, osmosics, osmotic pressure
and its determination. Vapour pressure, Roult’s law of lowering of
vapour pressure. Relation between osmotic pressure and lowering of
vapour pressure.

GROUP : B : INORGANIC CHEMISTRY

. Atomic Structure and Bonding : Features of H-spectra and Bohr’s theory,

shapes of orbitals and their labellings, idea of quantum, number Pauli’s

exclusion Principle, Hund’s rulers, Aufbau principle Electronic configuration
of elements.

Idea of ionic and covalent bonds, I.P.E.N. and E.A. Fajan’s rule.

. Chemistry of the following elements : Li Sn, Fluorine, Chlorine, iodine.

. Principal involved in the volumetric and gravimetric estimations of Cu’* and

iron.

. Isotopes : Brief idea of detection and separation, tracer techniques

radiocarbon deing.
GROUP : C : ORGANIC CHEMISTRY

. Structure and Mechanism : Hybridisation, bond angles bond length, idea of a
and m onds, inductive effect, electrometric effect and mesomeric effect, bond

fission and flession products, elementary idea of reagents and types of
reactions.

. Nomenclature : Acquitance with IUPAC nomenclature of aliphatic and
aromatic compound.

(a) Alcohols : Monohydric (b) Grignard’s reagent.
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CHEMISTRY PRACTICAL
GROUP : A : INORGANIC CHEMISTRY

Time : 5 Hrs. Marks : 25
1. Volumetric analysis:

(a) Acidimetry and alkalimetry .

(b) Use of potassium permanganate and potassium dichromate, iodometry.
GROUP : B : ORGANIC CHEMISTRY

. Organic Detection : Detection of nitrogen, sulphur and halogens in halogens
in organic compounds. Detection of the following functional group of Organic

compounds :
(1) OH (Phenolic) (2) -CHO @) ¢C=0 (4) -COOH
(5) NH; amd (6) NO; (aromatic)

. Record of class work and viva-voce.
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2 B Su=Iy — Rrea iR yarT — Sfo Pryad R

3 2= wer ufthar siR ure — Sfo G ARR

4 B Aes — Sfo g=a1 g

5  UPH AR ThidIpN — 10 YR Hewg

6 ey Rigrd iR WM — Sfo gRAmer fgad

7 =0 @ =8 faunt — Slo DeArerars Jifear |
ENGLISH (HONOURS)

Time : 3 Hrs. Marks : 100

PAPER -1

1. History of English Literature from Elizabethan age Victorian age.
2. History of English Language.
(a) Dilsect of Middle English (b) Word Formation (c) Borrowings.
PAPER -II
Chaucer : Nun’s Prefst’s Tale, Donne : Death be not proud, Go and catch a falling
star, The Sun Rising, Milton : Lycidas, Pope : Rape of the Lock, Coleridge : The
Ancients Mariner, Arnold : The Scholar Gypsy.

ENGLISH (SUBSIDIARY)

PAPER -1
Books Prescribed :
1. The Golden Treasury : Motilal Banarsidas
1. Herbert : Love
2. Milton : On His Blindness
3. Pope : A little Learning
4. Words worth : A Slumber Did my Spirit Seal
5. Keats : Ode to a Nightingale
6. Shelley : Ode to the West Wind
7. Tenny Son : Beak, Break, Break
8. Hopkine : God’s Gandeur
9. Auden : Look Stranger
2. Shakespeare : The merchant of Venice
3. The literary Hiritage : An New anthology of Prose and

Short Story. (i) Indian Again, (11) Life’s Philosophy, (iii) On Being a Bore, (iv)
The Country of the Blind, (v) The Postmaster, (vi) The Selfish Giant.

ENGLISH (COMPOSITION)

Time : 1'/;Hrs. Marks : 50
1. English composition 50 Marks Sc/Com.
2. English composition 50 Marks Arts.
3. G-I-E composition 50 Marks Sc./Com.
4. G-I-E composition 50 Marks Arts.
Books Prescribed
1. The literary Heritage :

A new Anthology of Prose and Short Story-Motilal Banarsidas
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2.

(i)The Purlioned letter, (ii) The Doll’s House, (iii) An Astrologer’s Day, (iv) A Golden
Deer, (v) The Monkey’s Paw.
Mac Flecknoe

Ha1fasm= (Honours)
A IS (F2 O)
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5 URU U§ TR — Wy vd Afd ufsha, faeRer & Wy Ud dRoT |
6 fRigT — sy vd ufthary fiaw ud uforr, e foide |
7 AT — WY, I F INIRG gRadH, SRl UG dAedre @ Rigid |
8 WU — WO IRP & YPKR |
9 gf& — W@wy, gfg &1 ||
10 I — W[wY, YR, =Y o7, Sifdes va Ao FeiRor ive |
LRIRET
|qHY 3 °C Ul : 25

g a8l ureTsmy FEiRd 8 i M & # wnfid 6 1 2

sfae™T (Honours)
RO SI8RT TRT | 1206 TOSI0 OF
T ;3 =S quries : 75
(1 99)

(1) weM YR sfer™ & S d, (2) wifeM UReTie &Ta Iomel! iR #8d, (3) RegarcT &
Rl (TR fae Wifdeard] givgfae & @od, 3@ iR foft, amifoe wu, g™
IAM), (4) T oTfHE Sfae — Wifddardl IR Teel UBqfA H He[dR SFed 3R &3,
g5, g9 3R I, (5) WSIARA AR SRISTAR HWPR (O] U] Yd ) AT AHY
FT AW, WRAIF iR M § Fae, (6) AR JT — TIH AT B RATIA-HATHA, FESH
RS, g, gH AR P, gH PN 3G & AR qAT AR AT BT O,
(7) 200 $0 9d ¥ 300 VOSI0 TH HIF BT & d1& BT [Jbr, Y, HFIOT JAT AT & Iy
Hew H ISHad I, TS SRRy, T, Zean ok died, (8) Tw anrsd I —
I YO, AW JU FRW il & Tged W WS B AR IR [IWIR, JRIrTd
JoTTell, ARGfad [dbr™, darr e, &4 fAem iR ool (9) syaud I sk enfie
i, (10) 8T wTcTeT Qo0 | 1247 WTATAT QOTI0, RTSTYAl &1 Sedfey MR HRIGAM, (11) Tfeyor
R — Ueeld, Id! HRGpIId o, TS Jomell & faey e’ d =ie, argad, uil @,

o

(12) & &1 AHA — ol AR TRY, (13) IRT BT AT FABI oD AR ARGIID

TINN | )
\EGIERE))
e faeT &1 sfasr™T 1603 S0 A 1939 S0 TP

(1) IR ICIT TYHRIT BT AL g§vg Ud fdae—If, (2) [6—J& P P I,
(3) wiHde Haene URierr, faqe—id, (4) 1660 &I Yd AAAT B UM, T IR HAs,
T fada @ faee—ifa, (5) o= g — 1688 @1 W8 WHifd & HRUT SHGT UG iR
A8, (6) Sl WA R o6l fgd @ oMy & AU Ag@, defdic &l &Re] AR
faer—1fa, (7) 1991 o< &1 ERA-Hifd s> W@ e, (8) AEife Hifd—da Wwy 3R
THRIE, (9) SITST eI BT 2! Al BT IGR BT Hewd BIC U BT WRe] AR fge—fy 5
AHATY, (10) SAT & fIR— ¥ uR Ude (1832), SORT QUR 3R T GuR Tae
(184), (11) Ul @1 AHadl, (12) Toised, SORIGA—AHINTG JUR AR ITSTERTS, (13)
faeagg # S7ivs &1 WA B89 & SR, (14) 1931 30 & dfdc Fde, (15) fgda fvaygg
& T v B AT SR FHiaT |

sfoerd (Pass & Subsidiary)
ARA BT 3T (IRT § 0 1526 TP) (o v3)
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g ;3 =S quiies : 75

(1) 9 IR e &1 W d, (2) RirgEre! wgdn, (3) 8TRY Ud 918 &l dfdd Wil (4)
B8 AR Y4 HY AESI BT SAM iR e IR &I, (5) 4”1 JT— I 3R
3R & ARy AW # Ioiie gfier, AR Ay &1 uaH, (6) facwr amrsy, (7) Taas &
T o, TS 3R T« fgdia & R ded # arfore, oféfe ik divamfas
faTd T uaH, (8) BYdSA &I I, (9) Urera™ el |e, (10) ST ARA—HTdares, Yoo,
A 3R AT, (1) R TR 3R ATHA, (12) b AHAV—AHSAAT D BRI, (13) AIT B
TAT—(1206 H 1338) (14) T AT DI RATUA—(1206 ¥ 1290) S IR Tolad & A=y
ey H, (15) faeel, Forad (1200 | 1320) &1 fIRR, fa=ed Racroll & faviy e 4, (16)
faeell, o™ (1320 H 1338) JeHG—Ta—gTerd, RIS JTald & AR Hewd d T R &l
AMHH, (17) fASRTR SR S&d- AET &1 S, (18) drdl d9, (19) oo\ & ¥d
AT, anfie e, (20) 1526 0 H UMY & SIS & HROT AR JHT |
sefsrey (Hons.)
HISoh! A
UH U3H
g ;3 ue quries : 100
31 BI Fepfcr SR W, Ageh! Wi oI f&1es srefeme |
SUFRT &1 ATSeh! Rigla, IUAINICT, fAgelyor &7 dewer gara a1 d4RT & o |
ATNTA 3R IONG @1 IR0 ARTd gATd AR ol gATd BT fawelv T |
JUE & BRI qoId BT 1|, el b AT |
T a1 Rigld — gofe: wfdammar @1 Refa § Hqea fFeiRon, tefeer § gftegerf |
R — foRer &1 AW SOREd Ngid, dRH-—Raerel dar e RHgid |
AOIG—AGIGY @I ANT 3R MY, AFfEd Hevd & i ASIgYl &l MER | &Te &

AT 3IR JUATRT ARl &1 RIgid, a—ai &l Alge iR Whraex g |

O O b ON -

Hepl ST
fgda =
g ;3 ue quries : 100
1 gaT— 3N omell # 4T & ®RI, JaT BT Hed, &Y 3R IR BT Ibs AgalT
Ugd, g1 &1 FAG1d, el iR @9 &l ugd | erbifd R 30 ur @l yomell e
qe1 i &1 Sed |
2 TSR AR™— 3T BT IRV BT RIgid, ITHR AR BT HRIh Rigid, ST B,
o &1 BRI o6 (Multipler) ¥R (Liquidity ) @ &9 oFd (Investment)
3 dfT — auRe daf @ figia, fawas gfe (Credit creation) &= §& & w1 der
fagarr fF=I3oT &1 gorred! |
4 IITRTER YT oletl— 3MYfd b H RIS AR & wr, Rare! &1 Rigia iR
SAARCI BT, JATRTET MR BIIG], YA BT Fgerd AR I qra bG8l
B DI YO |

srefuTes (Subsidiary)
iy & RIga
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I ;3 HC quiies : 100
(WM u=)

—~

1) Hep! Ud ATSHT MR | (2) SUAIRAr &1 ey, /T @ fgH, @ ud SuAiar o
M & I, e &1 RIg, danTd [Agelyor | (3) gUl T U9 USTeR & Jid
| (4) I @17, ISR WTaT Ud faaRer & RAGTd | (5) SRIH—aaTS], Holgal Ud o | (6)
T H G BT BRI | (7) FoT & TAAS NG UG 99d and & g | (8)
—HIA—IST, HRT AT | (9) BRI Td Jveel & &1 w1 | (10) 1.M.F. vd faza &
BRI | (11) IR0 BT RAGIA, T, a0, Aradt va NG| (12) did a9 a1 gig—aRoT,
A | (13) RIS IR BT JoAHD ANTd Ngrd | (14) ARSI AR | (15) Fi:ged

IR Ud Iqra |
<Y1 (Hons.)
ARG ]9
I ;3 T quIie : 100
(WM u=)

EE

|

3¢

(1) am@E® — T fage dor d@ faem| (2) S-Sl de9 dr g | (3) §E— TR ey
T | (4) =I- BT Hd (5) A9NB— A US| (6) Wi Addrars, derde &
RIEIA| (7) I & MCNT ARMI, $¥aR & Wwd | (8) deid ¥dx deldre, favg iR e,
TS | (9) STRIT TR & HAIAMEIE Bl WS |
dd HIHNT Ud 3R ST
| - 3 HC quiieh : 100
(< o=)

(1) 29 & WU | (2) IF & I Fadl Rgra—Irgdre, Janmare, Juemdrs (3) Ultimatre
Reality weelt Rigra— “ifddare, srearerare | (4) $3a” ud favg Gl Riga—desr Savaq,
IATIRATE, AIYARATG, $YaRATS | (5) MR ARA &I oy | (6) A T = %A, Afds =
P WU U4 A pae dr Sifimm, Afddar @ emavad Aran | (7) Afde Rig,
T, JfeAquUidraTe, frmiReH |

T¥9YA (Pass & Subsidiary)
ARAG g4
|qqY 3 U quiies : 100
(1 9=)

(1) IR T BT JAERET w4 | (2) =Maid—yHT fI= &R d@ A4 | (3) Seg—oia, §e,
AT | (4) JE—TR MM FA | (5) =I—FH HT M, SR & ARI@ &1 107 | (6) VB
—1d SRt | (7) ARE—AqHaTe, IR, Jo¥ iR U@, du9 ud Ffad | (8) INT—3ATS AN |
(o) HME—a1Yd | (10) J&Id Wx STV, fava AR &R AT | (1) A STET0T SaR &
HITITE bl GsH |

~rorifa fa=m= (Hons.)
oI T & fRigia
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g ;3 ue quries : 100
(WM u=)

(@) oy =M @1 a9 iR e — (1) IoEfa @1 8 7 (2) e @ SeR SR
AreaTdl faRERT (3) MYFH oG fae , Uafd ok WFr| (4) o s &
AT H AT Ugd, = AHISIh A== | Hae | (5) oIt a5 & segae
B YOI |

(@) ¥ — (1) gRET SR T | (2) I B Tl | (3 ()W deg SR faare | (4) 5T @
P, IERATE, AMISTHT 3R HATUGBRI I | (5) A I B I AR U |

@ W@ — (1) REH B [IRIRT & He 3 F81a1s | (2) dRD! IR HehgaR [TaReRT &
Ry ded # sMmamEg |

@) SSHIfaS AMRN— (1) BT (2) THREDG AR TGRS & Ry Fod # AfeR o
SERATE 3R AR fIaRgR | (3) FHa-T—HAAT & =T, IToT-fad, AFTRIS,
e aRvm R 3R FHFar # Hdy | (4) SeRArE 3R ArRiardl foer & favy
Jed # PR SR AIRHR & Hdy # vt &1 Rigid |

€) WS- (1) IMET IMHATEIE Fardd dld Fgaral 3R Araviars foarRaRT & faey
A # gomad | (2) IoHfad g | (3) TA@ STA Aol g | (4) S &R gl
DI Yo |

@) Uga Td gRVI—(1) @asR| (2) Ugd & [, §d &1 <N, o & S i adi gd
RIS |

() ISHfad §69 Td I B B RIG—(1) Thaars, (2) iesidre, (3) #Wadrs, (4)
[Tl FHTSATE, AF4d FHSETG, (5) ol dre Ud Usiias FHreldrs, (6) IR,

(7) 3Tefrare |

TS TRBR SR ST
g ;3 ue quries : 100
(fa<ia u=)
(1) JoTTcH® WRBR AR AT BT TR TAT HAT | (2) TSI FOTetl 3R TSI Ufehar |
(3) TTTcHS ST @1 Ugd | (4) HRIUTAS Homell | (5) e womett | (6) =ma wometl | (7)
Y YOIl | (8) e H el @ ufhar| (9) <ol Homell | (10) S&1d STel a1l |48 |

o fasm (Pass & Subsidiary)
eI I & Rigla
| - 3 HC quIid : 100
(e =)

(@) oI s & yefd &R W\ — (1) IoEIfT @ 7 ? () IO @ SER QIR

Areadl fAaRYRT (3) WRARFTA oG fag™, Uafd ok dWT| (@) e ot
s | (5) oI fagm & o # IRIIid Ugd IR SH&T I I o He |
(6) IroTIfaT fa=m & eI BT JOTe |

@) =g — (1) g &R @ | (2) 5T B AR | ()W%W e, faareg | (4) =0 &
P, ISRATT, AMMTHAT R HTITHRT I | (5) EAH I & A U4 AR |

@ @ — (1) IREH B [ORIRT & ORIy v # F8las | (2) SRDI &R Adar & I
e # e |

@) e gR— (1) S| (2) WRFAN TEREAS IR GeReS @& a9y ded H|

ATAT Aaara] RO | (3) FAMT, G BT B, JoTiad, arTferd aen affa
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IR WRfFdr iR FAFar # d6er | (@) INPR—SaR ATRIdrel IdR U dkal &
eIy ded ¥ | e &1 AreaTal gRon | (5) SI—=1 BT DI, IIoTicd, M
qer anfe aRRomm, WriHar iR = # e |
€) uomds— (1) I Fdwal & A9 Hed H, Uoids & ey H ol 9g 3R Aaara)
[ERURT | (2) ISt | (3) S91d STold aren ¥9g | (4) g iR ufafee &
YOTTe |
@) Uga (g gRT—(1) aeRaral | (2) ufdd AfEeR vd JumEd
®) <oHfae e —(1) FRiare, (2) rfare |
4o (Hons.)
| - 3 HC quiieh : 100
(G 9=)
(1) EeNTE @ TEfa IR HHL, R "M e 9 9 Aeu—aAeRE 3 Sel|
dn o™ | () |mIfeie TE—(%) uRam, @iffero (@) ded age—faar aRRefa eir
AMA 3MERY & 4G | (3) AMIfGe Iqel— &1, IGR, T AR e uva | (4)
HESTS FRE N2 f09R, 9 Ud aviieaxor| (5) H&Rpfo—uRHm, o, Ardgiad aRad |
(6) wmIfSTR FEFv—y®f, ifedRer T |eF | (7) IRIR—URHIY, THR, 3Mfie TRaR &
P 3R FERIN | (8) WHIFSIH UREt— IfGIRTN, HRb, Wb @i, RS Td dHT
T, R, arfoe aRadq, damiste aRads @ Rigid, [derand), g, ggard RiET |
©) wrfe e wWaRvi- fOR, Uafd iR ger, Sifd iR vt | (10) wrfoe fodera—
gRYTYT, UHR IR AHIiTe Tirefierdr R g & ded |

ARG FHST 3R AR
| - 3 HC quIids : 100
(G 9=)
1 2= a1 W, SRRy, faare, quiisd, Sgad uRdR, JourRi, $F iR AWK |
2 RAN™ SI— oTTel—aRERT, iRl 3eRvl S § gRacdd, S iR a3, eI,
R JoTell H AR IhdT SR UTearedr Bl giRor |
3 R URaR— fdare, Afersil o1 aoll, Tolrs |
4 MRAR FHST U4 WERIT IR S SR UfRed FI1dr &7 94 |
YT HHIF—TR (<, ATARYI, YT U $HD 3Fild, TaAM AR AASs Bl HuREl], G

ST, S, TS IR B |

6 d, aaH Ud 9T § WRAR GAN H AfRARA BT ol |
AT (Pass Course/Subsidiary)
TSR @ g
| - 3 HC quIie : 100
(e T3)

(1) TR &R AA— =y AMIfoTe fase & Hde (2) AMITS wU—are, 3meReT 3fR T | (3)
AT |~ SMGURUN, SRV AR TATHRUT (4) AHISIS HITGA— AR, TR0
TI—ATHID Ted R R/ | (6) WGI— AR, @, GRIGae iR FIdl U4
ARGfae gRad | (6) AN IRad— IGRIROT, IR0 AR HRE, UIRAREG doH-a,
ARGAD | (7) IRIR Ugfa, SRVl 3R BRI & UHR | URAR fS@R@ & IMYFraiavor |
(8) TSI WUMGll— STAERON, 3TeRUl AT qHIBRoT | (9) ATIfSI® f=Ev— udgfa |HITS
[FRIFT BT SfaegehT |
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