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ENGLISH COMPOSITION

1. Animal Farm—cCrwell, 2. The New Icos : An antholo
Short Story Motilal Banarsidass. Distribution of Marks : I question from
animal Farm—15, 1 question from Prose & Story—15, 1 essay-20.

URDU (Urdu Composition)

There shall be half pape
This paper along with Hindi composition of 50 marks shall be o
duration. .

Distribution of msrks : _

Mﬂw Summary and substances of text prescribed 30 marks.
selection will be ooamﬁwod\.

(b) Essay 10 Anw rammar (Azaad. Lins, Mohavral 10 marks),

Books Prescribad : (2) Samaya-e-Adab by Prof. Mumta: Ahmad, Dr.
Aslam Azad, Dr. Jai Arshad, Dr. Israil Raza. : :

(b) Terz-e-Nigarish by Sachidananda Sinha.

.B. Sc. Part- Il : MATHEMATICS HONS. PAPER-III

Twelve questions will be . e". Six to be answered : :ecting at least one

three hours

from each group. One question w Il be objzctive and it "¥ill be compulsory.-

This question will carry 20 mark: ang .est Juestions are each of 16 marks.
Real Analysis I & Abstract Algebra I.

of Prose and |

per of Urdu composition and shall nmﬁ 50 marks. |

Question of marks each one from prose selection and from poetry

(3)

GROUP-A : Real Analysis-I (Four questions)

Dedekind’s theory of real numbers, Sequence and its convergence Cauchy
sequences, Cauchy general principle for convergence, Monotonic sequence,
Cantar’s contruction of real aumbers, properties of real numbers. Ty

. Continuity and differentiability of a function of the variable, properties of
continuous and discontinuous functions, Rolle’s theorem, Mean value theorem,
Taylor’s theorem, Lagrange’s and Cauchy’s forms of reminder Taylor’s and
Maclaurin’s series of elementary functions. ., :

GROUP-B : Infinite Series (Three questions

Infinite series and their convergence, Comparison test. Raabe’s test,
Cauchy’s condenstion test, Integral test, Leibnitz’s tests, Gauss test, Kummer’s
test, De Morgan and Parrande’s test Absolute convergence and rearrangement
of series Pringsheim’s theorem, Cauchy’s multiplication of series and its

convergence.. ;
GROUP-C : Algebra (Four questions)

Binary operation notion of group, Abelian group and non-abelian group
with examples, uniqueness of Identity elements and inverse elements in a group,
Different ways of defining wB:P Concept of sub-group and cyclic group,
with examples. Intersection o ms_u..m..o_.%m. =¢.m8:m. of cyclic groups concepts
of rings integral domains and fields and their examples and general properties.
Cancellation law, Division of Zero, A finite integral domain as a field.

Cosets, Order of an element, rmmabmm,m theorem. Group of residue classes,
Permutation. groups, Cayley’s theorem, Homomorphism and isomorphism of

oups, Normal sub-groups. Kernal of a group homomorphism, Isomorphism

‘theorems for cyclic group, Factor groups, Fundamental theorem of

homomorphism of groups. ; ;

Ring of residue classes, Ring of matrices, Subrings, ideals, Ring
homomorphism and ring, Isomorphism, Kernel of a ring homomorphism,
Quotient rings, Fundamental theorem of homomorphism rings.

PAPER-IV -

Twelve questions to be set. Six to be answer selecting at least one from
each group. One question will be objective and it wili be compulsory. This
question will carry 20 marks and mmmu J%..ﬁsm are each of 16 marks. .

VECTOR CALCULUS m_. wo Questions)

Products of three and four vectors, Differentiation of vectors functions,
Differentiation of product of two vectors, Gradient, Divergence and curl of a
vector function and deductions, Moments of a localised vector about a point
work done by a force, Scalar Bo%ﬂw m_w_.u a Wmoﬁoa about a directed line.

DIFFERENTIAL EQUATIONS (Three Questions) J

Formation and solution of differential equations. Differential equation of
of first order, Clairaut’s form, geometrical application of first order, differential
equations, Linear differential equation of second order with constant co-
efficients, C.F. and P.I.-Orthogonal Trajectories.

GROUP-C
STATICS (VIA-VECTOR) Three Questions

Reduction of a force system to a force and a couple. Equation .of the
resultant, principle of virtual work in two dimensions, stable equilibrium, Energy
test for stability, Catenary; Poinsot’s central axis wrench, pitch, null lines.

: : ROUP-D : DYNAMICS
S.H.M., Simple pendulum, Elastic strings and springs, Hook’s law
. ; (One Question)
~ Components of velocities and acceleration. Cartesian, radial and transverse,
tangential and niormal. Projective motion in non-resisted mediutn. :
: : (One Question)

the first order. Separation of variables, moaowgmocm forms, Lineaar equation
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Motion of a particle under central force, Differential equation of central

orbit in polar and pedal forms. Newton’s law of gravitation and planetary orbit,
Kepler’s law. ; .

MATHEMATICS (General Course) Part-Ii
Time : 3 Hours | APER-II
Stress should be given on development of ideas and theories rather than
on solving problems. Problems should be short and intelligent.
Calculus and Analytical ooos._m:,m
1. Differential Calculus : Four questions to be set. Three questions to be
answered. 2. Integral Calculus : Four ﬁnmﬂmosm to be set. Three questions to

be answered. 3. Analytical 08_:2% : Three questions to be set. Two questions
of two dimensions to be answered. 4.

to be set. Two questions of three dimensions to be answered.

(1) Differential Calculus : Successive differentiation, Leibnitz’s theorem.
Statement of Taylor’s series and Maclaurin’s series expansion using them partial
riedvatives Euler’s theorem, Exact differential, Tangents and Zmonzm_om Sub
Tangent. Subnormal polar sub Tangent, polarsubnormal instrinsic and pedal
<quations. Curvature, Asymptotes.

(2) Integral Calculus : Integration of rational function, formula, Definite
integral as limit of a sum Reduction formula, rectification and quadrature,
Surface and volume of single solids of revolution moment of inertia, centre of
m_,ms_w. (Four questions).

(3) Analytical Geometry of two dimensions : System of circles, coaxial,
circles change of axis standard equations of umwmgww ellipse and hyperbola

conditions for the general equation of the seccnd ao%_.ao torepresents parabola
ellipse and hyperbola and its reduction into standar

form, Equation of tangent

and normal mn case of general equation (using Calculus) and their forms in _

case of particular conic section (Three questions).
(4) Analytical Geometry of three dimensions : Rectangular spherical, .
wo_mn and cylindrical co-ordinates, Directions rc.isines, Angle between straight
ines. Equations of planes and straight lines, Shortest distance between lines
coplaner lines. Equations of sphere and cylinder (Three questions).
. MATHEMATICS SUBSIDIARY COURSE PART-II .
Eight questions to be answered mm_nﬂﬁm at least two from each group.
< _ GROUP-

Differential Calculus (Three Questions) : Leibnitz theorem, Taylor’s
series and Maclaurin’s series, partial derivatives, Euler’s theorem, Indeterminate
forms, equations of Tangents and normals Asymptotes, Formula of radius of
curvature in different co-ordinates system, Maxima and Minima of functions
ommamﬁéamzn.

_E.nw..u_ﬁm_nz__hmﬁ_:dn O:nmmc_.w_wm.._ Integration by summation method.
Reduction formula, Rectification and quadrature with simple examples, Volume
and surface of solid of revolution, Moment of Inertia, simple use of double
and triple integration and Gamma and Beta function.

Differential equations (Three questions) : Differential equation of 1st
order anc. 1st degree, Seperation of variable Homogeneous equations and linear
forms. Differential equation of first order and E%_mw degrees, Claireul’s form
Linear differ=atial equations of second with constant co-efficients, Orthogonal

trajectories.
; GROUP-B
.. VECTOR ANALYSIS (Three Questions)
Classification of Vector, Triple products, Differentiation of a vector
functions. Differentiation of a product of two vectors. Gradient of a scalar,
Divergence and curb of a vector in Cartesion co-ordinates.

GROUP-C
MECHANICS (Three Questions)
Coplaner force system, Nece' ary and sufficient condition for equilibrium

[ Full Marks : 100

Analytical Geometry : Three questions

(5)

iti i i ilibrium.
i ary condition for a system a particle to be in equi )
mmﬁwmwm_o%w MM%WM:N: force system w,ﬂmacnncu.om a mgonm*_. p m:n_ mo%m
system, Equation of the line of action of the resultant Principle of virtual w
. ﬂco.ﬂ_onmu. : hanics, Basic laws of mechanics, FSE&&&E% of
Bmmqwﬂwwmn@ﬁ.ﬂa%_ﬂm WM._M«M@ WMMMEM@. OonmeN-&o: field and potential energy,
inciple ion of en oraparticle. = ) .
E.Emﬁwﬁmmnwwﬂm.o:ﬂmwwm @am%a:ww@ moom__mﬁﬁ_m Eosﬁmz %”._no_mﬂw%m emww.mmmn%%
5si ion, Harmonic Oscillate Damped e Vil .
: _w%ﬁumw.mw_wﬂmmaﬁ%% .N Hook’s law, vertical and WO:NQHS_ vibrations of a
nﬁwww_oowﬁﬂn mmavﬂw_ﬂ_ w%%%ozo:_w ow.<m~oom~w_.m=a acceleration, Cartesian,
radial and transverse, tangential and normal (Three a:om:o.n_wmv:
BOTANY HONOURS COURSE PART-!
- Paper-lll and Paper-IV :u_.mswammamv_. R
Hmaa_ ﬁw_wmmm_mﬂ.mm_ao. 1 will be noBvc%o noamwrmgm_ om... w w. :%ﬂmm %M%w.mwmwmm
es questions both convering bo .:m_onv mﬁnuﬁa D B S sible
labus.The objective type question will have a stater e
ww%ozmmm markeda, b, ¢ m_au out of which only one will be the nom.nomn. %nsmmwm
A and B) will have both Short answer type questions an
ronmw %mmmw_.@.o:% M_:mmmo:m.v Candidates are required to answer both type of
n:omwmo%g%nmwwmimw 5 questions will have 8 items, out of s.En:lm w\%@m uﬁm
to be answered preferably in four/five sentences. -1 X 2= nmh:o
4. Long answer type questions will be of m%nwonconm_ me w:u b
question has to be answered out m.m%vo‘ mmﬂ_.ﬂ provided. .
Group-A: G Bsom_m..m_._..._m ; SHE8IE
ives study of the morphologica mnmﬁoawomﬂ and embryologis
m.mﬁmm%owu ﬁwmmwﬁmmwﬂimwﬁxm%i&, Taxcus, Gnetum. 2. m@mm__TUm.m.wmmmw
and scope, conditions for fossilization and made of preservation, E..MW n.E i
3 nm%ra ' of Lyginopteris and Cycadeoides. 4. A brief idea of the the p

fossils of Bihar.

Group-B : Angiosperm Taxonomy :
(1) Principles cf E%_.n. classification with emphasis on modemn n.o%m_m m:
toxonomy. ﬁ% A krowledge of system Mm m_mm_um_mwwm:mmvow w__mnﬂ %mﬂmﬁan .w_

_ =ker, Hutchinson and Cro .3 ] :
WMﬁwwm__mw:b_.n. MMW >MMB§:<M mn_moz%a_n_,m the Emwmmﬁ__mmmﬁgom?m%wﬁmwww%
and economic importance of the following S T e
i Cucurbitaceae, Oxalidaceae, Rubi ¥
Capparidaceae, Caryophyllaceae, e

Verbenaceae, Acanthaceae, Lamiaceae, ]
%ww%wwwmm%mwﬂum“ Amaranthaceae, .Z«meamnnmﬁ Euphorbiaceae,
Commelinaceae, Cyperaceae and Poaceae.

PAPERAY © " _
i tomy, Embryology & Applied Botany) i
Time qu%%w%_o e >=mmwo.«wn>  Aatomy [ Full Marks : 75

ic ti i istributi d function.
i tic tissue—their structure, distribution an 1ctic
2 gwm%%_mm%.m%mmlﬁ_aw structure, mwgwnﬂmmwuwwmﬁw%ﬁuwoﬂwm%%wﬂm_
£ ti i ion to environment, (Ecolog . A
Mm.owww.n __..m“mo_ﬂr in—Begnonia, Nyctanthes Achyr, anthes, Boerhaavin,
Tecoma, Dracacus. 5. Root-stem transition. :
Embryology s el
1. Various development processes m E_nqowvo_.omammhwww e
u_somoEd;o megasporogenesis in female mmBu._buE;o, ndosperm,
deQomnsn% 2. Importance of anther and embryo euliure.
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Group-B : Applied Botany il

1. Use of plants in medicine and idea about important drug yielding plants

2. Agricultural and horticultural products of Bihar with mmm&m reference to oil

seeds pulses, cereals, fruits, fibres and timber especially found in Bihar. 3 Idez

of tissue culture with special reference to plant propagation. 4. Utilization ol
wastes and Biogas resources. s ; foh .

Paper-lil & IV (Practical)

Time : 4 mwm.m_ m_u:m:m_.w rams & Applied Botany) |

1. Study of the living and fossil Gymnosperms (Vegetative and reproductive

parts). 2. Description and identifications of an angiospermic plant upto Genus

only from the families prescribed in the course. 3. Test of Carbohydrates Lipids

and proteins in.oil seeds, pulses, fruits and vegetables. 4: Internal anatomy om

primary and secondary Mwo& normal and abnormal) of m:mmom.wm_d:o plant. 5

‘Marks :5(0

Comment upen m%o"m _wh from the syllabus. 6. Class Record. 7. Viva-voce. _
: B. RT-ll Botany : General Course “
PAPER-II (Theory) _

The eRaminers are to set five questions from each of the two groups out of

- which the candidates are required to answer five questions attempting at least

two questions from each group. . . :
: GROUP-A : :
Plant Psychology and Biochemistry ,
1. Physiology of water and mineral absorption.
2. Transpiration stomatal movement. : ,
3. Mineral nutrition of the plants-role of macro nutrients. it
4. Enzymes—Natures, mode of action factors affecting enzyme activity..
5. Photosynthesis—Mechanism and Factors. iy
6. Respiration Aerobic and anaerobic (Glycolysis, Kreb’s cycle and
electron transport). 3 ;
7. Nitrogen metabolism—Nitrate reduction amino acids, Protein—
Structure and types. Symbiotic and assymbiotic-nitrogen fixation. SR
8. Phytohermones : Auxins and Gibberllin (discovery structure and role).
9. Growth—Measurements, factor affecting growth rule of light,
temperature and humidity. i J
10. Movements—General account. . : :
¢ GROUP-B : (MICROBIOLOGY) =~ ', . _
1. A general account of bacteria, viruses and their economic importance.
2. Role of microbes in agriculture and industry. -
3. Important plant diseases of Bihar. e B
Etiology Symptoms and control of the mozoi_:m,” (i) Late blight of potato,
%c Rust of wheat, (iii) Red root of sugarcane,(iv) Tobacco mosaic virus.
ime : 3 Hours | PAPER-II (Practica [ Full Marks : 25
1. Experiments in Plant %‘rwmmo_omw and biochemistry.
a) Test for carbohydrate, proteino acids and starch seed.
Compare transpiration, mesophytric and xerophytic leaves.
¢) O,isevolved during photosynthesis. o
Compare the rate of imbition of fatty and starch seed.
) Compare the rate of absorption and transpiration.
f) Moll’s experiment. : i
2 Oua.:vﬁoam and morbid anatomy of the diseases prescribed in the course.
3. Comment =%o: the spots covering the courses of Paper—II.

4. Class recor _
BOTANY : SUBSIDIARY COURSE
Time : 3 Hours| PAPER-II (Theory) [ Full Marks : 75
(Angiosperm, Plant Physiology and Environmental Biology)

Ten questions are to be set four from Group A & B and two from Group C. 2.

Out of which two questions from each A & B Groups and one from Group C
are to be answered.

At T )

(7) ;

GROUP-A :
1. Angiosperms : Sm_gbag_o@ and Taxonomy.
() Importance Classification of angiosperms with reference system of
... Bentham & Hooker and Hutchinson.
M_b Naming of genus and mwwnmmm. :
ii1) Diagnestic features affinities and economic importance of the
following families—(1) Ranaculaceae (2) Cucurbitaceae (3
Euphordiaceae Aw.>m_.w=5m8mm (5) Acanthaceae (6) Lamiaceae (7
Apocynaceae (8) Poaceae (9) Cyperaceae.
2. Anatomy : (i) Cell structure and tissue systems.
ii) Meristems.
M__W Root stem transition.” . ;
iv) Initiation and activity of cambium including abnormal behaviour,
' Primary and Secondary growth in roots and stems.
3. Embryology : (i) Life cycle of a typical flowering plant based on major
events in the development of another, Microspore value. Embryosac
fertilization, Endosperm, Embryo and seed. e

; GROUP-B
Plant Physiology : ;
1. Water relation, >¢mo~.mc.o= of water and Salts 2. Transpiration.
Mineral nutrition—Role of major and minor element.
Enzymes—Nature, w_dvon_mm & Classification.
Photosynthesis—Photophosphorylation calvin cycles and factors
effecting Photo-synthesis.
Translocation of Organic substances. .
Respiration—Gycolysis, Kreb’s Cycle and Factors affecting
Iespiration. .
. Nitrogen Emﬁce_muilfz:_.mmms fixation and Protein synthesis.
- GROUP-C
5. Environmental Ea.omw. : 1. Pollution.
2. Soll—Types, water holding capacity, reclamation.
3. Plant communitiés and ecosystem.
4. Swccession (Hydrosere and Xerosere). :
BOTANY PRACTICAL (Sub. _Oo:_.mmm :
ime : 3 Hours | . PAPER-II' [ Full Marks : 25
. To comment upon %_E: Physiology experient; set up among experiments
inchded in the Syllabus : (a) T/Aratio. (b) Ganong’s Phoicmeter—Rate
of tmnspiration. (c) Farmer’s Photometer—Rate of transpiration. (d)
Unejual tranpiration by CaCl, method. (¢) Oxygen evolution during
m__oamw:%amw. () Rate of Photosynthesis by Wilmott’s bubbler. () Moll’s
Xp:riment. Q.W Anaerobic nnmwwmro:.
Description &
the Syllabi : : >
Microscopic preparations of anatomical specimens.
Toidentify and comment upon spots covering the courses in Paper III.
Przctical record based on.class work field studies conducted through
organised botanical excursions will nm:N. SE
B. Sc. Part-ll Zoology (Su m_n__mwimo:mqm_w—
Time :3 Hours | PAPER-II (Theory) [ Full Marks : 75
Eve questions are to be set from each group. Students shall answer five
questbns attempting not more than three from any group.
GROUP-A (Chordate)”
1. Finomica, Momnm..m_ Characters and Classification up to orders only) of
Iving chordates of the following groups : protochordata. Cylostomata,
sisces, Amphibia, Reptilia, Avas and :
wamw of the following types : _ 3
i) Urochordata—Herdmania o:&:@ﬁ.ﬁoaaomﬂmmm_é metamorphosis).
if) Cephalochordata—Amphioxus. (jii) Fishes-Socoliodon—Type study :

=

-

.

Ne W

=]

1

dentification of the Plants out of the mmnmmmm included in

ammalia.
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differences with that of a Bon i
! h y fish. (iv) Rept
mechanism of Shakes. %«. Aves—Columba Fli mw_ﬂ adaptation, elementary

idea of bird migration & Sancturies of Indi ammals—C
distribution and affinities of Prototheria mnwgﬁ%wnrgmmm. .m_ St

Comparative study of the following in Vertebrates Intequment. Heat, Aortic

Arches and Brain. G

A ROUP-B (Embryol
mwv Wwwwm_oﬁwwm—ﬂowwmﬁm_mm EL Eom_,wow&wm%:ﬁmo. .

N e _W %wvﬂ..m (Up to the formation of Coelom) and
(iii) Placeta in Mammals their development,
) mgonmn_on_.mawﬁém!&ﬁc_om
i ture and classification of Protein, C

i1) Physiology of Digestion, Excretion and nmmwo_mwm_%hnﬁknmmﬁuﬁmam. Is

ii1) Wmﬂmm:%ﬁ%@ ,_m». m.n W:oﬁa,m,mnaoﬂgn mwm:& in mammals : Islets -

s. Testis, Ovary, Thyroid Adrenal & Pituit .
=i oology vinzow_wﬁm:u.\om:. oo:qmmv_ e
ime : 5 Hours | [ Full Marks : 25

1. Dessection
and efferent branchial arteries, Carnial nerves

ilia—Biting & feeding

es and functions.
and Endocrinology

Wahwv_moam=m|>m,a_..mzﬂ

. m.HM NU x ~ ” =, t

MJ:om_m uzmu_u mv\mﬂovaw ernal ear, eye, Enmo_mw, & their nerves m_._EumwM
olumba—Flight muscles, Arteri t

z_cE:Em Permanent stained vwm_mhnmmm_./\ Tale i,

Scal . : :
ﬁwwnw_.w mmm. fishes pecten w_a Eiloplume feather of birds, Ampulla of
wwwn_: : gﬂmﬂ—wa ‘mmnnwnoa-_. ;
ones-3. (Limb) girdle, Skull,
Slides-1 (1 E_%Hmono@ & m;«ﬁwﬂn e e 2x2
® __m.w.._amnmrou of Permanent slides omv the various developmental sta
moE._ %%:. um:m *@MMM. :m: _ﬂoa&nmaon and comment upon the E.o_omm“ww
Practical Records. g e
ZOOLOGY : HONOURS COURSE
o . PAPER-IIl (Theory)
mﬂmﬁ and M%&E.%: %m chordates, :
ics, General ¢ 1 i i
S =0 o Mﬂn ers and classification of
Amphibia. Reptillia, Aves
Stu _*v

the chordat .
,wmm. w«muﬁ.oo_._oaﬁo. nwo_cmﬁoamﬂmmmmﬂwﬁ
o .% of hraae_gn Types : 5 ;
rochordat eneral organisation and life cycle of i
R e T R
A ) or bony oliodox (i) Distribution gtneral

organisation and affinities of Dipnoi, Accesso e
Me Amphibia—(i) Origin evolution of Amhiby @w N D

- Biting and w%?_m i S 2 ey
Columba (ii) Origin of Birds (iii iehbad <o g L 1
Characters and distribution of v_wﬂwa_ww_mﬁ_wmm eria (15 Gon HSE:E»_MHM_W
of wzsmﬂom..z...TH: all ten questions are to be
2 shall consist to objective (1 x 15 marks) and

uestion _.M.m.m.oon_<o® and both shall
Eanaimvn_.on:w«&ogmiﬂ

3.

eria (ii) General organisai
set out of which ::%commwm_mm
D) du ﬁwwonrw-__min__ww wu x 5) requiing
e whole syllabus i
mﬁ....a:omno:u of iEnw. i . 23

1 and 2 shall be compulsory. i
3 %Ooavn..wzg <n...aa..ﬂ»%m_umh“_.=< and Embryolo
Time : 3 Hours | m_.m...._ mm.._s 47

Comparative >=n35« -
nt

vertebrate grotps - () Study of the followirg organ systems in th:

egument; its derivatives and function

(9)

. (ii) Gastrointestial tract. (iii) Respiratory systems. ((iv) Heart, Aortic arches.
' (v) Brain, (vi) Evolution and fate of kidney, urinogential ducts, gonads,
' (vii) Evolution of chonda—Splanchno & osteocranium.
. Embryology : (i) Fertilization, (ii) Types of vertebrate eggs cleavages
| patterns, (i11) Development of E:onx:%ﬁﬁS the formation of coelome),
' (iv) Development extra-embryonic membranes in chick, (vi) Placenta in
- mammals its development types and functions, (vii) Organegenesis of Heart,
' Brain and mmm in chick aaﬁmua. :
, B. Sc. Part-1l : ZOOLOGY PRACTICAL (HONS.)
' Time : 6 Hours | (Paper-lll B & IV B) Full Marks : 50
' 1. Dessections. !
, () Seoliodon and any Bony fish : Afferent and efferent branchial vessels :

V, VII, IX, X) cranial nerves; Eye.muscles and their nerve supply;
i Internal ear; necessory Hmwﬂ_.mﬁomo ans.

VI, IX, Xnm.

.
.

i) Frog—Cranial nerves.
=W Lizard—Aurterial and Venous system. . ,
v) Pigeon—Arterial and venous systems air sacs flight (muscles with
the origin and insertion to tendoms).
, @.._v Mammals Neck nerve, Urino-genital organs. i
k2. ounting : Velum and Oralhood of Amphioxus, Ampulla of Lorenzini,
Em%mBSQ membrance of air, breathing-structures, scales of fishes pecten
and feathers, Mounting of chick embryo (24 & 48 hours).
' 3. Permanent stained Preparation of paraffin sections provided.
- 4. Spotting : (i) Musecum specimens
(i) Slides Histology & Embryology
ii1) Bones Limbs .
of Frog Girdies-3 Skull
Varanus vertebrate
Fowl & Rabbit.
Record and field work
Viva-voce
. B.Sc.Part-ll : CHEMISTRY (HONS.)
Paper-llIA (Physical nzm:._mnaﬁﬁ ¥
There shall be four questions from each group and the candidate shall be

© expected to answer five questions selecting at least one question and not more

than two from each group.
GROUP-A (STATES)
1. Gaseous State : Critical phenomena and Andrew’s experiment,
intermolecular forces and liquid faction of gases, critical state : relation between,
. critical constants and vander Waal constants, Law of corresponding states,
* derivation of reduced equation of state. : :
2. Liquid State : Critical temperature and structure, Physical properties
' of liquids : viscosity, refractive index, idea of liquid crystals.
@. Solid State : Brovais lattices and lattice planes, Bragg’s Law. Lattice
energy and its calculations, crystal structures of NaCl, KClI, ZnS and diamond.

Radius ratio, rule and co-ordination number. : /
4. Colloids : Lyophilic and lyophobic colloids, coagulation, dialysis, Hardy

(A et et et e S D N
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Schulze Law, Tyndall effect, Brownian movement, electrophoresis, o:%i of
. charge, gold number, size determination, electrokinetic tential, gel, emulsion.
GROUP-B ﬁoc__._mm_céuo

. 1. Thermodynamics : Second law of thermodynamics, Carnot Theorem,
Carnot Cycle, Entropy and its probability view, entropy change for reversible
and irreversible processes and ideal gases n:.qoww of E_xmum_com ideal gases,
fre¢ energy and work function criteria of chemical rections, Gibban Helmholtz
Equation, Clausius-Clapyeron equation and its applications.

2. Tonic Equilibrium : Ostwald’s dilution law, conductance measurement
of dissociation constant of acetic acid, relative strength of acids and bases and
effect of subsittuents on them. Salt hydrolysis, application of conductance for
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1

determination of solubility product, degree of ionisation, hydrolysis o_oumﬂmsn., 2.

Theory of acid-base indicators.

3. Phase Equilibrium : Phase rule, terms and derivation, one ooauozoj“ 3.

water and sulfur systems, two component solid and liquid systems (Ag-Pb,
Mg-Sn, KI-H,0, FeCl-H,0), Eutectic mixture, azeotropic mixture, nonmEmL
and incongruent compounds. .

4. Distribution Law : Nernst distribution law, factors affecting %mnmmou 4.
i

coefficient, thermodynamic derivation, limitations and application, mo.
in case of association dissociation and chemical change. _
GROUP-C (CHANGES) _

. 1. Chemical Kinetics : Second order reaction, expression for specifi
rate constant of second order reaction, half life period and its unit, m%ooﬂ o)
temperature on reaction rate %Pn.rm.icm equation, effect of catalyst on wnmonow

ficatio

rate. Epergy of activation and its determination. Experimental measurement o
order in acid catalysed hydrolysis of methyl acetate, saponification of este
and inversion of cane sugar, first order gas Uﬂmmm reaction (Lindemann theory),

2. Catalysis : Definitions and classification of catalyst, characteristics of
catalyst; theory of catalysis, acid base catalysis, auto eatalysis, enzyme catalysis,

* promoter, inhibitor, catalystic poison.

3. Conductance : monacnnmsoo of electrolytes cell constant, specific
conductance, equivalent conductance and molecular conductance, effect of
dilution on va~ious type of conductance and their measurement. Kohlrausch’s.
law of independent migrations of ions and its applications, conductometeric
titration. . .

4. Electrochemical Cells : Reversible and ifreversible cells and electrodes,
E.M.F. ofa cell and its measurement, Galvanic cells, electrode potential and
its origin, standard electrode potential, Nernst equation, determination of
electrode potential, concentration cells, definition, classification, working of
concentration cells and their applications, potentiometric titrations (acid-base,
redox and precipitation).

PAPER-IIl b

Five questions will have to be answered selecting at least one question
from and not more than two each group. F our questions will be set from each '

group.
¢ . GROUP-A (FOUNDATION)

1. Atomic Structure : Determination of electronic charge and e/m ratio.
Bohr frequency condition, Daul nature of electrons particles or waves,
uncertainy principle. Idea of ground state term symbols. Excited state term
symbol for d* system. _

2. Bonding Modal : (a) Expansion of valence Bond Theory, :m_wmm.sww

treatment, mmBm e mm_u:ommo:m. mami.nxlwos.m: theory, structures o F,,NH,, :
H,0, PCL, CIF,, SF,, 1+, SF, and IF, and bonds. . :
(b) Metallic bond—idéa of freb

electron theory and V.B.T. explanation W
: |

n% : Double salts and co-ordination compounds, |
hapes of d-orbitals, valence bond method of |
-ordinations compounds, isomerism-types

.

conductors, semi conductors.
3. Co-ordination Chemist
Wener’s postulates. EAN rule.
explaining structures of co
examples. . _
. (a) Nomenclature of :::m».:n Compounds : [UPAC nomenclature |

of co-ordination compounds including complexes with unsaturated molecules
or groups and bridging groups. ; i W
(b) Chemistry in aqueous and non-aqueous solutions : Protonic/aprotic |
w.o?mﬁm. Inorganic reactions in liq. NH, and liq. SO, Solutions of metals in |
iq. 2 : : : “
GROUP-B : SYSTEMATIC CHEMISTRY OF THE ELEMENTS |

1. -General Chemistry, structure and bonding of—(a) Noble gas compounds.
(b) Pseudo halogens and polyhalides

" estimatics and enolic content.

with |
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iti i - features including
ductory transition metal chemistry : General ding
“..H.M.MEQ oxidation states, complexes, atomic/ionic sizes and magnetism.

owing elements with special reference to

General Chemistry of the fol oxides, halides, complexes,

periodic position, oxidation Mmﬂmm_ reactivity,
: ometallic chemistry and uses : ;
mwm Mﬂ_ Y, La (b) Ti, Zr, Hf (¢) V. Nb, Ta (d) Fe, O.P Ni S
Chemistry of Group uwa aoﬂn_:% . O“_ m_ and Ge : Carbides, silicates
halides. of fulerenes and zeolites.
ﬁmmﬂ%%ww%wmogm APPLICATIONS AND MISC.TOPICS ﬂ
Spectroscopy : Elementary qualitative idea of regions principles and simple
applications of the following : i.e. spectroscopy, UV-vis spectroscopy.
i —.— mM.n . . - . . . -
Nw_wnﬁmwnwm %H%U_“_mxw_ﬁ._wu reactions in qualitative inorganic mixure analysis.
Organic reagents in inorganic analysis : E D T A, dimethyl glyoxime,
oxime o-nitroso B-naphthol, cupeferon, thio-salicyclicacid.
(b) Theory behind the group separation in inorganic qualitative cationic
analysis. N Yy . vkl
idati d Reduction : Applications of the Concept : Redox hal
Mw“”mwmmﬁ_o—mn factors, Redox mﬁc ility in water, oxidation by atmospheric
() “Outlin istry i i llowing and allied
f the chemistry involved in the following
o Mm%%wwmm : cement, mﬁoa__.limﬁnﬂ fuel and Easm“:m_ gases.
jor chemical pollutants in environment.
i owﬁm_%qmmul___ Cc "vOmQPz_O CHEMISTRY 3
Four questions will be set from each group. Five questions will have to m
answered selecting at least one question and not more than two.from eac

group. ;
_ GROUP-A (FOUNDATION)
1. Stereochemistry-I : Stereoisomerism, projection formula &nBMDm oM...
symmetry, geometrical and optical isomerism, E-Z, D-L and R-S .nodes o
nomenc m::.o. threo and erythre, elementary idea of configuration,

i isomerism, Asymmetry and disynametry. :
&mmﬁm_..om“mmwncnrm:.mﬁJTH— <" Tautomerism, keto and enol tautomerism

and

1.
2.

i fsm = Ele ili itution in benzene nucleus,
3. Reaction Mechanism : Electrophilic substitution in
mechanism of nucleophilic substitution at saturated carbon. 2
4. Name Reactions : Name reactions involving topics in group-B.
OF DIFFERENT CLASSES OF COMPOUNDS
UDY OF DI | ]
Umﬂhb_mwwﬁmﬁgo_ classification, structure and configuration of glucose
and fructose. Ring structure, Ruff degration, Kiliani Fischer Synthesis, Osazone
and inter conversions. :
2. Aromaticity and Hucke’s mn_o. P
i eparation and propert enzer
Eﬁoﬂ#@mﬂ%ﬁ%ﬁm%ﬁ:ﬁ aniline, diazonion salt, beazaldehyde, benzoic acid.
4. Hydroxy acids : Lactic acid, citric acid, %msm_.m_ methods of pre mmm.ﬁo: :
and distinction between o and B hydroxy acids. Sterochemistry of hydroxy

mna.,w. Polymethylenes and Baeyer’s Strain Theory including preparation and

properties. GROUP-C
APPLIED ORGANIC CHEMISTRY £ AN
1. Synthetic applications of the following reagents in organic chemistry

CH3 1" and AlCE
CH; J,

benzene, toluene, benzene

Al| ocH{
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2. Brief introduction of TLC, paper and gas chromatography.
3.(a) Onmman polymers and resins. (b) Brief idea of proteins.

!
4. Test of functional ﬂoﬁ_ﬁw. m
CHEMISTRY PRACTICAL
Time : 6 Hours | PAPER-IV [ Full Marks : mA
GROUP-A

H.Uoﬁn:m:mmonomgo_mnc_mﬂimmmzo?o_mm_o:pcam,cw.dcam,m a:u
method. 2. Determination of molecular weight of volatile liquids by Victo
Meyer method. 3. Determination of surface tension of liquids using stalag
nometer and calculation of parachor values. 4. Determination of co-efficie
of viscosity of liquids using Ostwald viscometer. 5. Determination of partiti
co-efficient of solutes between two immiscibel liquids. 6. Determination
rate constant for hydrolysis of ester catalysed by H" ions at room temperaturi
7. Determination of refractive index of liquids by Abbe refractometer
calculation of molecular refractivity. 8. Thermochemistry : Heat of soluti
of solute in a solvent, heat of neutralisation. ;

" GROUP-B 15 Mark
1. Gravimetric Analysis : Estimations of Ag®, Ba™, Zﬂw CuZCE& mOMMm
GROUP-C 10 Mark

1. N. B. and Viva. % ,ﬁ

B Sc. Part-ll : CHEMISTRY %m:cma_m_ﬁ ,
Five questions will have to be answered selecting at least one questi
and not more than two from each group. Four question will be set from ea

oup.

Wﬂ mn..:uw of Matter : (a) Gaseous State : Vander Waal equation (
derivation), critical constants collision no. collision frequency, mean fr
path. (b) Solid State : Bravais lattices and lattice planes, elementary id¢
of types of lattices and stoichiometric, and non-stochiometric defects
simple ionic solids. :

-

(13)

GROUP-C : ORGANIC CHEMISTRY .

Structure and Mechanism : Different types of isomerism, idea of E-Z
notations, Electrophilic subtitution in benzene nucleus and mechanism of
nucleophilic substitution at saturated carbon (general idea). -

Natural Products : (a) Carbohydrates : Nomenclature, Classification,
Non-detailed structures of glucose and fructose, Elementary idea of
glycoxides. (b) Elementary idea of alkaloids and terpenses (no structural
elusidation needed).

(a) Structure of benzene preparation and uses of benzene diazonium

chloride. :
W Lactic acid, citric acid
a) Test of common functional groups.

b) Briefidea of wo.“kam_.mu resions, proteins and sulfa drugs.
. CHEMISTRY PRACTICAL (SUBSIDIARY) :
me : 5 Hours | GROUP-A [ Full Marks : 25

Qualitative inorganic analysis of mixtures containing four radicals. Basic
radicals Ag", mmW+. Pb*  Cu®, Ho% Br', Cd™, Sb*, Sn*, Sn*, Fe*,
AP*, C?*, N Co, Zn?, Mn*, Ca™, Ba*, S, Mg, Na*, K*, NHJ .
Acid radicals : C03~,5803",8",50%", NO3, NOj halides.

GROUP-B 8 Marks
Organic Preparations : Preparation of Organic—Compounds by using
H,o:oiim reactions.
(a) acetylation of aniline and p-toluidine.

nitration of nitrobenzene. ;
¢) oxidation of benzaldeyde and :
d) hydrolysis of esters like ethyl benzoate and methyl Salicylazic.
Record of Class work and Viva-voca.

B. Sc. Part-li : CHEMISTRY (GENERAL)

2. Thermodynamics : Definitions of terms : system, extensive, intensiy  _. : 2 2 -
properties. First and second laws of thermodynamics. Carnot theorem a Five questions will have to be answered selecting atleast one question and
Carnot Ow.o_n. t more than two from each group. Four questions will be set from each

3. (a) Ionic Equilibrium : Ostwald’s dilution law, conductan oup. GROUP-A

measurement of disociation constant of acetic acid. Salt Hydroly o ; '
Idea of theory of acid bases indicators. e States of Matter : (a) Gaseos State : Vander Waal equation (no
(b) Phase rule : Terms, equation (no derivation required), H,O syster derivation) critical contants collision no, collision, frequency, mean free
S-system. % path. (b) Solid state : Travels lattices and lattice planes, elementary idea
4. (a) Chemical kinetics : Second order reaction, expression for %momm of types f lattices and stoichiometric and non-stochiometric defects in
rate constant of second order reaction, half life period and its un m__u.ﬁ e icnic solids.
Effect of temperature on reaction rate, Arrhenius equation. Idea hermodynamics : o7 < ‘gt
catalytic activity at surfaces and catalytic processes such | Definitions of terms : System, extensive, intensive %qOﬁan_om. First and
hydrogenation, oxidation, cracking and reforming. "1 second laws of thermodynamics. Carnot theorem and Carnot Cycle.
GROUP-B : INORGANIC CHEMISTRY . () Ionic Equilibrium : Ostwald’s dilution law, conductance
1. (a) Atomic Structure and Bonding : Idea of dulity and matter wave - measurement of dissociation constant of acetic acid. Salt Hydrolysis
de Broglie relation, mom:o&:mﬂ. equation (no derivation), and id idea of theory of acid bases _mn_nmﬁoa. (b) Phase rule : Terms,
of its applications, idea of orbital overlap, hybridisation of orbitz mnﬂ_wa@u (no derivation required), H,0 system, S-system. i
<w=ao_.&<wu_ forces, Metallic bonding. (a) Chemical Kinetics : Second order reaction, expression for specific
(b) Idea of complex formation : double salts and complexes, Werne rate constant of second order reaction, half life period and its unit,.
postulates. : i Effect of temperature on reaction rate, Arrhenius equation. Idea of

2. Introductory transition metal Chemistry : General features includil mw%w%“mﬂﬂ_.__eﬁmm %m.mmw”nwm—.wmmmmsmanmwmwM%mnvaooommnm such as
M:meWw.m odixation states, ideas of complexes, Emm.:ﬁ_ma of transitil ; GROUP-B : INOR GANIC CHEMIST v

3. Chemistry of group 14 elements : C, Si, brief introduction of fulleren* (2) Atomic Structure and Bonding : Idea of ME:_Q and matter waves,
and zolites, Idea of major chemical pollutants in environment. de Broglie relation, wnE.oaSmﬂ. equation (no derivation), and idea

4. Chemistry of the following elements and their important compounds : of its applications. Idea of orbital overlap, hybridisation of orbitals

(a)Fe,Co,Ni,  (b)Cr (c) Mn.

vander Waal forces, Metallic bonding.
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?v,Enmo‘.ncau_nw?_.amne:"G.ozzmmmnwm:nooa_nxom imEa ”. Qmo_..:uaw mo_._mm:ozm
. postulates. & = i : d : . (Electromagnetic theory)

- ~=.£.cn=n8. transition metal Chemistry : General features includin. Maxwell’s field equation pointing vector electroi-magnetic momentum;

variable oxidation states, ideas of complexes, magnetism of transitid@xwell’s stress tension, Pressure of radiation, Pressure of radiation, Plane

3 .Mns_m“ : L 34 ctromagnetic waves, Reflection and total internal reflection of polarised
: ﬂm.:.ﬁ...w of group 4 elements : C, Si brief introduction of fullerencght, Double reflection in crystal. Theory of dispersion optical properties of
: and zeolites, Idea of major chemical pollutants in environment. etal and dispersion in metals scattering by free’and bound charges.
. nrﬂahma of the following elements and their important compounds : | : PAPE l._«\ :
. (a)Fe, Co, Ni @ Cr c) Mn. (12 questions to be set, 6 to be answered selecting at least two from Group
. GROUP-C : ORGANIC HEMISTRY , Group B and Group C)
- Structure and Mechanism : -Different types of isomerism, idea of E- GROUP-A
wmwm%ww, mm_mmmmw::_n substitution in benzene nucleus and mechanist Electrostatics Magnetism (1, 1 questions)

2. Natiral Produets mmEmQ._"mmEBHnaochoimmsﬂm_Enmv. m.mmozuaw._.w 8:%53 m:wmmﬁmmonommnﬁm_.maouomgo&mmnﬁ.nmga

: s . : : sfraction of lines force. :
(@) Om#u:mﬂwwﬂmwmwwnm : Zoq%w_:o_mﬁcan. Classification. Non-detailel Solar %oﬁ:ﬁm_m in Electrostatics. The potential of a system of charges.
() Elenienttyi :oo%o_mm_ - ctose, Elementary idea of glycosides. lispole and Quadrupol moment Energy stored in an electrostatic field Poisson’s
ary 1dea of alkaloids and terpeanes (no structural elucidationd Laplace’s equation in Cartesian, Polar and cylindrical co-ordinates and

needed). _ - : : g ; o :
3. da) m_wﬂho.ﬂman of benzene preparation and uses of benzene diazoni mm.m%u ﬂ._o:m ﬂcq simple geometries dielectric polarisation Relation between
Mm%%u Mm& citric acid . Properties of ferromagnetic material. Hysteresis curve method for obtainin:
4. (a) Test of common functional ; : .. H. curve, Energy loss per cycls of magnetisation, Magnetic circuit an
Brief idea of polymers _.ommmmmcﬁm.ﬁ . 3 . plication to electromagnet. Measurement of Magnetic flux density (B) by
B.Sc m_.ﬁ_ .,O_._mi%.__..wam_\:m ammnm &W_wm drugs. . ) B. C. and search coil (b) Grassot fluxmeter, Energy stored in a magnetic
Time: 3 Hours] ‘PRACTICAL ' ¢ Lo 1d Measurement of susceptibility of liquid by Quink’s method Langevin's
GROUP-A : 12 Marks [ Full Marks : 2hd Weiss theories of dia, para and ferromagnetism.
1. Qualitative inorganic analysis of mixture containing 4 radicals. _ Ocq_.nwwno%wm..mnmé 5 Questions -

Basic radicals : Ag’, Imw+ ,Pb%t, Hg?, Bi?*, Cd?*, Sb%, Sn*, Sn?*, Fe#t . Thermodynamic treatment of seeback, Peltier and Thompson effect and
Fe*, Al¥, Cr*, Ni**, Co*, Zn*, Mn?, Ca®, Ba?". S*. Me®. N z K eir application, self Inductance and Mutual Industance. Growth and decay
4 A ol { T o Ve current in circuits containing L. C. and R. Simple applications of these

NHj . : cuits. Moving coil galvanometer, a periodic and ballistic galvanometers.
Acid Radicals oo AT % it 3 .C. and A. C. circuit : Use of vectors and complex number in A. C. circuit
1d Radicals : CO3™,5805°S°7,803 ", NO5, NO3 , halides. eory Series and parallel resonant circuit. Power in A. C. circuits, Watt meter
GROUP-B (8 Marks) . C. Bridges (i) De Sauty’s bridge (ii) Anderson bridge (iii) Carey Foster

2. Organic preparations : Preparation of organic compounds by usir idge (iv) Schering bridge. Three phase A. C. Systems, Mutually coupled
following reactions : 2 £ Y USINg M cits Rotating magnetic fields ﬁo_ﬁwpmn and single phase induction motors.
me Acetylation of aniline and p-toluidine. (b) Nitration of nitrobenzene e transformer equipment circuit and vector diagram, Iron and Copper losses

¢) Oxidation of benzaldehyde. (d) Hydrolysis of esters like ethyl benzoa transformer. .

and methyl selicylzic. GROUP-C
3. Record of Class work and viva-voca. , : Modern Physics 5 Questions
: i : PAPER-II , . Measurement of charge by Millkan’s method and specific charge of an
(12 questions to be set, 6 to be answered 4 from Group A & 2 from Group Bjlectron by Thomson’s Eﬂmom.«amn:m_ radioactivity Rutherford Saddy’s theory
* GROUP-A (Optics) 8 Questionsfradio active decay Geiger, Muiller counters, Discovery of Neutron isotopes,

Format’s principles and mirror and lens formula, Cardial poi ichrtifici ioactivi i i
: points of a thickrtificial Radioactivity, Elementary idea about nucleus and its structure, Nuclear
lens wnﬂa _”.w_ow lens formula. YT, sion Reactors, Astons mass spectrograph Cyclotron and Betatran.
— _M: m ow_,.mm_w@_vrgoaaam by division of wave form and division o Photoelectric emission, Einstein, Photoelectric equation, photo conductive
mnww __o m“ ﬁ.S elson Interferometer, Fabray-perot Interferometer L.G, platend Photo-Voltain cells. :
Um,_:. Bﬂ_.mm. el e, i i : ] . Compton eff:ct, Bragg’s law and determination of X-ray wave length.
Zhoss mﬂ_.w.u wg : H_,.omm.mm.wk. Fraunhoffer’s diffraction: Half period zone{ Cathod ray Cscilloscope and its uses in amplitude mdm:a:@ and phase
ok mwm%o s di wﬂu_on at straight edge and single narrow wisgeasurement solid state rectifier and one stage R. C. amplifier.

g o mm:_ mm.n%: wﬂm itsand aircular aperture: Plane diffraction grating Primary and secondary cosmic rays, Pentrating components of cosmic
e Emnwmm‘oo nm m.uuw ngie's _.ﬂonmcmm Resolving lower of prism, telescopays, Atitude and latitude variation of cosmic ray, intensity E. W. Asymetary
Produ on%&, ; Q_E s spiral and its use diffraction problems. osmic ray showers Fossi curve outline of cascade origin of cosmic rays.

Quarter wave E%ﬁ vw@%%wMmmmﬁ%wmﬂﬁmﬁmy_._%wwﬁm wom_wﬂwwmﬁmow__ wwoﬂmn.o_“m L R ) k
i e : e polariseC  The course shall consist of one theory paper (Paper II theory) of 70 marks.
ght Rotatary mo_mﬁmmﬁ_o: and polarimeter. Principle of Laser action, Rubype pass marks will be 2] and the mxmanw._wzws .i:m_.uo of 3 E%m.m duration in

i
e 1is paper. There will be also one practical paper (paper II practical) of 30
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Emﬁﬂam.,gn ummmaﬁwmim:g5EEEn.oxmaimao:ei:gowoﬁma:_.ng
in this paper. _
The following will be the detailed course :
Time : 3 Hours | , PAPER-II [ Full Marks : 7(
12 questions to be set; 6 to be answered, one from Group A, 3 from Grouj
B and 2 from Group C. ; .
Dmoc_ul>

Electrostatics and Magnetism 3
. X -2 (1+1) Questions
Boundary conditions at the surface of operation of two dielectrics. Electric
doubles, Dipole moment, Dielectric polarisation. Electrical Image—problems
involving infinite conducting plarie and thin nosannn:,m m%romnmm shell only.
Magnetic shell, Langevin’s and Weiss theory of dia, para and Ferro
magnetism, Curie Law, Production and measurement of strong magnetic fields,
Magnetic circuit and Electromagnets.
. GROUP-B ; 3
Current electricity, Modern Physics (6 O:mw:o:m_
Thermodynamic treatment of Seebek, Peltier and Thomson effects an
the application. Moving cell, a periodic and ballistic galvanometes, Growth
and decay of currents in electric circuit. Oscillatory, discharge of condenser.
AC and DC circuits : Use of Vectors and complex quantities in AC,
Circuit theory /LR, CR, AND LCR, circuits) De. Sautys bridge, Anderson
!&WW Carey Foster’s bridge. . ;
easurement of ormmma by Milliken’s method and specific o:mamm of an
electron by Thompson method, Natural radioactivity, Rutherford Soddy’s theory
of radio active decay, Geiger, Muller, counter. Discovery of Neutron _moﬂowny
- Artificial radioactivity. Elementary ideas about nucleus and structure, Nuc lear
fission Reactors, Astons mass wuno:ow_uv_-..vwaoa_ooﬂo omission, Einstein’s
photoelectric, equation photoelectric, Photo-conductive and photo-voltaic cells,
Compton effect, Bragg’s law and determination of X-ray’s wave _Q_mﬂ_._.
Cathodery oscilloscope and its uses in ampiiude, ma@»_.auowzmun phase
measurements, Solid state rectifier. One stage R-C amplifier, nciple of
amplitude modulation and %Eom_mmwﬁ WWMWO receiver through block diagram.
; OPTICS (4 Questions)
. Fermate’s principle, Newton’s _.F&mu Michelson’s inteferrometer Fresnel’s
diffraction at straight edge, Fraunhoffer’s diffraction, single slit, double slit,
wmmam transmission, grating Resolving power of E_E.omnc_va and telescope,
olarization, production of plane circularly and elliptically polariod lights,
Nicol’s prism. Quarter waveplate Half shade polarimeter Babinets
compensatoer. _ =Y
ohr’s theory of hydrogen spectra, principle of laser action Ruby laser.
Maxwell equations, Equation oﬂz»:m electromagnetic waves and its solution.
; RACTICAL :
Time :*6 Hours - PAPER-II [ Full Marks : 30
The course shall include following experiments :
Refractive index by Spectometer.
Wavelength by Newtons ring. i
Wavelength by plane transmission grating.
Magnifying power of telescope.
Magnifying power of microscope.
Resolving power of telescope.
Did by (1) Dip circle (ii) Earth’s inductor.
Figure of merit of moving Galvanometer.
B. G. Constant and Long decreament.
Measurements of low and high resistance.
Temperature variation of electrical resistance. .
Characteristics of value and Semiconductor diodes. L
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