OR BACHELOR OF SCIENCE
REGULATIONS F zo__mmvmx»g_z»:oz

RALHO
.Mﬂﬁmmm YEARS DEGREE COURSE)

puration of Courseé .

{The {jachelor of Scienee {Ge
acidemie years and shall be know
Honours) Part= 1 he Second year of
and i the third year of sty as the B.5¢.

fications for Admission- ,
D:mu_,_‘”:_._..._z may e admitted 10 (he course of instruchions for the ,_.r.m:...n c_.u.:._a_a_sn_
ol Scienee (General/ Honours) ilhe has passed the Intermediate cxamination in Science
of o Board/Liniversity established or incorporated by Law or any other nzu_.ssn:g_.___
recognised by the University as equivalent 1. _
P'rovided that for admission to the course of instructions for the Honours depree.
in any subject it shall be necessary for student to have obtained not less than ,_wr_
marks at the Intermediate cxamination in the subject offered for Honours study or inan|
allied subject as determined by the Academic Council in case the subject was _.ﬁ_
preseribed for study nt the Intermediate level.
Subjects for B.Sc. (Gen.) examination and structure of courses,
1.1 A candidate for the B.Sc. (General) examination shall be required 10 offerand
be examined in three optional subjects camprising nine papers, and one/two _E_m_.sm_u_
as comprising Iwo papers. and one paper on General Studies, totalling twelve _aq.ﬂ.r_
divided into four papers for each part of the course according to the following structure!

) Course shall covera periad oryyy,
o in the first year ol study as the 3.Sc, ( ca__nase
{study as the [3.5¢. (General/ Honours) Part.|
(General/ 1lonours) Part- 11 course, !

neral/ Honours

Examination | Optional Subjects Composition | General | Total
Studies
B.Sc. Gen 3 Papers (Paper - | 1 Paper 4 Papery
Part-1 from three subjects) Paper |
B.Sc. Gen. | 3 Papers (Paper (1) | Paper 4 Pape
Pan-11 from three Subjects) " - Paperll
B.S¢c. Gen. 3 PPapers (Paper-111) | Paper | 4 ]
ery
Part-111 from three Subjects) i g
Total 9 papers 2 Papers I Paper |12 Papen

i i
| 3.2 Each of these papers shall carmy 100 marks including 25 marks for practicd
npe_w_qw&_:._ where ever practical examination is prescribed
-3 11 A candidate for the B.Sc. (Gene libi
. ) Se. ral) e § seany
the following optional subjects. ) examinalion shall choose any three of
| sics 2 iy
- ms_.ﬂ__m.pn...q.- Chemisiry 3. Botany 4. Zoology 5. Mathematics 6, Geograph?
_.L; .H ; :_n:_:E 9. Anthropology and 10, Electronics . _
ided that g i i
el _H“n ; ﬂ__._,_ ””_.a_,_._mz m_z_.__ not choose (i) Mathematics or Statistics unfess "¢
1. romiition i P Mt LS i Physies unless s s passed (e
; ssics and Mathematics (iiin 0 :
IS¢ examnation m Chemistny f__FaE.?._:: Chemistry unless he has passed _._un
b (8] Botany Zoolugyunless he has passed (he 1.5¢

Examimnaty m — 1t} ._r _- Y .
_ mﬂ. Iv) t m. [t _-f L A..-ﬂ_.-_sm _-ﬂ_ﬂ-
mon i gy ) n Wra ! Y 55 _"ﬂ :L—.m —-._.u MH

EXMINAON a0 Creaprs
o _ n Creography) Geolpge tvi) Llectroni _
amrealion in Physics gng Zn___n.m_._:na eetronies tnless e has nﬁm_...._ ]

has

()

joase cither {a) or (h) for composition.

3.3 (ii) A candidate shall ¢l
00 marks for each of the Part- | and Part - 1l

() Iindi - One full paper of |
eximinations.

(b) Hindi (50 n ind ¢
the Part-l and Part-11 examinalions.
I3hojpuri, Magahi, Maithili. Urdu, Bengali, Oriya Nepali. Santhali. Mundari, o,

Nagpuri. Khariya. K urukh, Kurmali and English, orany other language recognised by

Coungil for the purpose.

yarks) and one af the following languages (50 marks) for cuch of

Academic ) . ...
Provided that a candidate ol non-Indian damicile may take a full paperin English

higher standard) in licu of (a) or (b) above.

Sk .) Examination and structure of Course.

Subjects for B.Sc. (Hons

4. | A candidate for the 3.Sc. (11ons X
be examined in one Honours subject comprising
comprising four papers one/lwo _Eu_mcumnm as com
one paper on General Studies totalling filteen Papers.
part of the course according to the following structure.

) Examination shall be required 1o ofler and
eight papers 1wo subsidiary subjects
position comprising two paper and
divided into five papers for each

STRUCTURE
mul_._?a:aa Honours Subsidiary Compo- General " Total
Subjects Subjects sition Studies
B.Sc.(Hons) 2PPapers 2 Papers 1Paper - 5 Papers
Part~ 1 (Paper | (Paper | from | (Paper 1)
&1l Two subject
B.Sc.{Hans) 2 Papers 2 Papers | Paper - S Papers
Part - I (Paper L1 | (Paper 11 from| (Paperll)
&1V two subjecl
B.Sc.(Hons) 4 papers | paper 5 papers
part- 111 |(Papers V. VI,
VII & VIII)
Total 8 Papers 4 Papers 2 Papers | 1 Paper | 15 Papers
4.2 Each of these papers shall carry 100 marks .
ol asubsidiary

Provided that Wherever practical examination is prescribed (i) in case
subject. each of the two papers shall include 25 marks for practical examination and
(i) In case of an Honours subject. Papers | and 1 shall carry 75 marks cach and a
practical examination of 50 marks. Papers 111 and 1V shall carry 75 marks each and a
practical examination of 50 marks and paper VIl shall be a full paper of practical
examination carrying 100 marks. Papers V. V1 and VII shall be a full theory papers
each carrying 100 marks .

4.3 (i) A candidate for the B.S¢. (Honours) examination shall choose one Honours
subject and two subsidiary subjects from the following.

1. Physics 2. Chemistry 3. Botany 4. Zoology 5. Mathematics 6. Geography
7. Statistics 8. Geology 9. Anthropology and 10. Electronics.

Provided that a candiclate shall not choose (i) Mathematics or Statistics unless he
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ati i he has
i ties (1) Chemistry unless
g ination in Mathematics | hmspliripl
he 1.5¢ . iv] Geography: 4 sse S,
:r\:mlnnlinn n :lsnﬁaﬂﬁtiﬂ,é :nd if he take up Honours in Statistics he gy
ination in Geo y/at il
e.m'm":::;mics““bﬁidm' o for compaosition.
A i ndidate shiall choose cither (a) or (b) lor p : -
ot ome llpapr o 100 ks o cach o the Pt and Part xaminaio,
{m) Nindi— one full paper o _ D e )
(b Hindi (50 marks) and one of the following languages

. inations. ) |
o ILTT:‘:T lIrdu Bengali, Oriya, Nepali, Santhali, Mundari, Ho,
HBhojpuri, Maghi, Maithili, Uy BERRA, w0 rcopnised B
Nmnuri.lriuhnnm Kurukh, Kurmali and English, or any other languag Enised by
ademic Council for the purpose. . )
* ;:mviljul that a candidate o non-Indian domicile may toke a full paper in Englig
{Higher standard) in ligu of {a) or (b) above,
Identical Syllabi N _~
5.1 The Syllabi of Mathematics, Geography, Sml‘lsllr.s'n:dhi\nlh;:r::;:g; :
Honours/ Subsidiary/ Optional Subjects shall be Identical with those
Examination, ) . . !
5.2 The Syllahi of Composition and General Studies shall be Idﬂl‘lll(}&! fof 1he
Honours and General course us ulso with those for the B.A. and B.Com, Examinations
Minimum requirement of instructions. _ . 3
0. Wolwith<tanding anything confained 1n the Regulations conceming mini
sequirement ol teaching periods to be armnged ' particular subject.
(01 M Tewer i Tive lectures in & week shall be delivered in cach Pap:r(_” J
Wity i Full practical paper) except in Composition and General Studies in which m
fewer than Iwe lectures shall be delivered, 3
Provided that if' the Composition is.in 1o langlinges al feast one lecture shall b
Uelivered in eaeh lmguage, |
VLA st o practical elasses. each o tyo nerinds duration ina week shall b
arranged in gvery subjeet in which practical examination is preseribed.

Peoviided that the iractical elasses in am Honours subject shall gnch be of th
period's durstinn.

[117) AL least (e
subject in which ng
Creneral Studies.

IPry
twp
Examination

perind of wlorial instructions shafl heartanped in o week in eved
practical examination is preseribed except in Composition al

widled that the mumbier of wirfats in an Hondurs subjects shall not e lessthid.

sl
e knawn FEAPECtively s the 13 Sy, (Genernl/ HonY

< ; f.
y Snimation. No student shafl be admitied to the 85
{Lsenerml) o, 1.5 ‘”ﬂl'llktl’sj Part 11 cluss unless e has passed the B.Se. {Gmgﬂin “r

5S¢ tHonmurs) P'art 1 nxﬁnnimliun wnd 1o the Part 1 class unless he has poass
part-At esneninihg

CYVLVE Lo s e

(5)

Provided that il a student fails in or fails (o Appear at not more than twn subjeets
at the 3.5c. ¢General! Honours) Pan-i/1 mtuminullml] he shl| he proaiofed w flie nes)
higlier class b he shall not be cligible for admission 1o the H.8¢ GENERAL ) or
B.Sc (HONOURS) Part- 1 Class unless he has passed the B.Se. (Honours) Pan- |
cxamination in the subject/ subjects concerned,

Provided funther that this Facility for appearing in such carry over subjectsubjects
shall be available to a student at not more than three consecullve examinulions

7.2 If a student of the B.Se. (Honours) course afler Yaving passed the 13.5c.
{Honours) Par | examination does not like 1o continde with the Humfurs. course it
shall be permissible for liim to chiange over 1o the B.Se. (Ucrfcrnll COUTse in u-lm:r_n Gase
hie shall be admitted ta the B-Se. (General) Part 1] class and his | lonoursiand Subsidian
subjects shall become his aptional subjects and the marks secured h?- hin in those
subjecty at the B.Se. (Honours) Part-1 examination shall be treated accordingly. Provided
that the average of the marks secured in the Honours Papers shall be ireated as the
marks secured in that optivnal subjects.

8. Any registered student of the University may be admitted 10 the B.Sc. (Generaly
Honours) Part 1. Pact 11 and Part |11 examination. If he produces a certificate from ihe
Principal of a College of (a) eood conduet. (h) completion of regular course af stuly
in the callege by fullillment of the preseribed requirement of attendance al lectures
tutorialsand £ or practical and by satisfctory record of tutorial und / or practical work
and (¢} having passed the college. Test oraiy other equivalent examination, for making
Him eligible for the University examination,

Provided that candidate who has failed a any
completed the regular course af study by fulfilling all ihe requirements is prevented
from appearing at the examination for reasons aceepled as adequate by the principal ol

ot nined a college apain may appean as a non-colleginte
student at and up to three immcd[nluly following examinationy withou altendance 1
leeture and tutorinls ifhe produces i eentificale from (he Principal of the college Whene
he completed his regular course ol study starting tha nathing is known ta the Principal

ag:sin_si his mor! character and afsp g certificite ol having taken L3I0 4 course of
practical work af the college for at least 16 periods in eaeli subject in which practical

exsminalion is proserifyey along with his application for admission to (he examination

l_'rm-‘idctl Turther that ir o candidate for the 0.Se. (Genernl/Honours) pan m
examinations has passed iy Other subject/subjects and lailed 1o pass only in CGieneral
Sun!im he shall have the “plion o appear in that single subject at the pexg exiimination
and ilhe passes there init shalf be tken into consideration in defermination of resulls,
Practical Examination |
- M:llm;:;m::::::: p:;. il the subjects shall include Practical examination except

logy, Composition and General Studies
Methods of Examiriation, '

10. The examinmion tother than Practical) skal] fye
h condugy

PAPErs which shall be the syme atevery place wi
on the same day, o Nhere ey

of these examinuations on having

ted by means ol question-
amination in p paper is held
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) (6)

i i Is by the leacher
The practical notebook which has not been signed at mg#u l:z:zir;:aal 3 ti:cbuok o
under whom the candidate worked shall not be ncwpu_u_i ep B Pracliol
carry ten percent of thie marks prescribed for the Pmcm_:al-Examr m< St
Examination shall include a viva examination carrying ten perce
preseribed for the practical examination.

Duration of Examination. o oo
12, The examination in the theory paper or theory portion of a paper shiall

j i /
three hours duration and the examination in a paper for practical portion of a paper:
apers <hall be six hours duration. .
';’:ss Marks and Divisions in B.Sc. (General) Examinalt;:ar:nmmum
13. 1 In order 1o pass the B.Sc. (General) Part [ or Part 1T of Pm:1 . ;:cm o
a candidate must obtain not less than 33% of the tou:d Ms in edc :1; 1{1 i
examination provided that in subjects involving prmml_ l.-:'mmmarm:mxill -
not less than 23 marks in the theory portion and 10 marks in the pr po

A ’ r51 L
- :r?fifiziarlzmhcr that if he has offered twu'lm'lgu:-:gcs in cumpa;mlnn he must
obtain atleast 15 marks in each language and 33 niarks u:n paper as a;w ole. .
13, 2 In ordér 1o pass the B.Sc. _[Genml cxamin:umn.l a Fand:dqc rn'us! ave
passed the B.Sc. (General) Pant-l. Pant- || and Pan- 111 :xan'!ma.non scpz_xr:lm: v,
13.3 A candidate who passes the B.Sc (General) Examination obtaining not less
than 60% of the total marks in all thres parts of the examination taken together shall be

placed in the first division, i .
13.4 A candidate who passesthe B.Se. {General) Examination obtaining less than

60% but not less than 43% of the total marks in all the three parts of the examination

faken together shall be placed in the second div ision,
13.5 the remaining successiul candidates shall be placed in the third divisian.
13.6 A candidate who passes the B.Sc. (General) examination abtaining 75% or
mare marks in zny subject in all the three jarts of the examination taken together shall
be declared to have passed with Distinction in the subject. :
. Pass Marks and Classes in B.Sc. (Honours) Examination,

!-!. 1 Inorder 1o pass the B.Sc. {Honours) Part-1 o Part-11 or Part-111 ¢xamination
a‘candidate must obiain noi less than 45% of the 1ata| marks in the Honours subject
and 33% of the ‘“!ﬂ mﬂrl-s In-each of the ather subject of the examination.

cuse E::i:;:ln'hﬁl i ;‘.‘b‘m“ nvolving practical examination he must obtdin (i) in

=Ry I:T;: su _;‘cm nit fr..'ss than 67 marks in papers - | and I1 taken together

Pana practical portion of these papers or ot less thiss 67 masks in the
aper-lllaad I\ taben togetherdnd 25 kyj . :

| § oo o rks In the practical portion of thiese papersor

tless than 135 marks in V-Viand vy 3
e ca Ay tahen together and 45 marks in Paper- V11 s
! S8 My B and (1) in Case of 3 subsidiar - e P
theors portion and 1) marks 1 e Y Subjects not Jess than 23 marks in the
Provided further b T.;': 'he practical portion of each of the papers.
t
btz at feagi |5 marke in ;cfr:!::s Offered two languages in composition he must
4.2 In order 10 pas, the 13, m:fc and 33 marks in the paper asa whole.
PSSHE BSc (Honturs) e, pag o) X2Mition a candidate must have
bl Pan Il and pyn 1l examination separately.

()

14.3 A candidale who passes !hc n.8c. () lnmsuf's) c‘\‘:umiuuliun ubtaining lml.h:_w
than 60% of the totaf marks in the llunqurs subject in all the three paris of fhe
examinition taken together shall be placed in the Tirst class,

4.4, The remaining successful candidates shall be pluced in the second class

14.5 Acundidate who passes the B3.Sc. (Honours) examination obtanmng 75%. or
more marks in' any subjects in all the three parts of the examination taken wgether
shall be declared to have passed with Distinction in the subjects.

Moderation of Results _
15. Notwithstanding anything contained in the Regulations concemn ing moderation

of examination results.
(i) If 2 candidate for the B.Se. (General) Part 1T examination fails to pass in sy

ane subject by not more than 5% marks in any two subjects by notmore than 3% marks
in.cach suhject. hie shall be awarded the marks required 10 enable him jo pass in the
subject/subjuects concerned and his result shall be declared accondingly.

(ii} Il candidute for the B.Sc. (Honouis) Part 111 examination Iails to secure [irs
or second class by not more than 5 marks in the Honors subjeet bul has passed in
General studics. he shall be awarded the marks required to enable him 1o sccure first or
second class as the case may be and his results shall be declared accordingly.

(i) Ifa candidate for the B. Se. (Honours) Part 11 examination ho has passed in
the Honours subject fails 1o pass in General Stadies by not more than 3 marks he shall
be awarded the marks required 1o chable him ta pass in the subject and his result shall
be declared accordingly,

(v} Ina subject involving practical examination where separate passing is necessan
i.n_pan ofit the shortage shall be calculined on the basis of the Tull marks in that part but
failure in different parts sial) be deemed 1o be failure jn one subject only,

{¥) The provisions lor moderation of results s icable i :
B.Se. (GeneralMoncurs) Part. | and Part 11 c:wrlmsin:{?:n:.m P Aplextlc o e of
Publication of Resut.
fisc ol!:gjc::iflz?g:nﬁ g;:g::fhtﬂ;rs [::Cf:::;:?/?;icn the Vifc Chancellor shall cause a

16.2 (i) The lisg of' successfuf c nldh:f at s o msD ﬁcpuhl!shrd.

be published collegewise in lf;rcc t:;::e&nr?les‘ ¥ I:IZQFB_SC: mmt@” daror el
in the second and thiry division in alph;be:i: Ir lrdL '“‘.l.dl"l‘lnﬂ 7 urde{ cffm:ril and
published for nan~collepiare tandidates o Cllegbise ls hall b
V6.2 G THe 155t 0f sycceects el
second cluss imdicating (he mame o e ccs];? mdcr.,n Tmeritin the first cluss and in the
10340 candidate has obtaineg pyo o L2 each candidte.
against his namge. ¢ Distinction in any subject iy shall be mentioned
Award of Degree
17 Each suceessful oy
reeeive. intoken al'his dugr::;.d{ﬁ;,z: I:E:cl Hl,?.‘s‘c. qun!:nlf_‘i lonours) J: xamination <)l
mame of {he cnllege any the dhisiun!c;_n l_r:r'rcst_:nhc_d farm in Hind, specifiing fhe
Hun.oum Depree alsg the Honoury syp; *‘_-:s'm uw ?_m.'h he was placey and in ciae )
VCESTON Of the diplom gy be issue “:lu.. !n m‘ncl} he was examined. The English
: ayYment of iy preseribed [,

-

Scanned by CamScanner



B. SC. ( PHYSICS ) HONOURS
Introduction :- The new syllabus for 3 year degree Honours and 3 year pass
Course in Physics has been formulated in view of the U.G.C. guidelines contained in
the booklet™ “UGC. Model Curriculum, 2001™ A perusal of the UGC curriculum
indicates that most of the contents in theory papers are already being taught in this
University for the past several years, thought here are differcnces in the U.G.C. pattern
and the pattern being followed in this University. The U.G.C. Model curriculum has
devised the Physics honours syllabus in 13 units, whereas in our yearly pattern of
examination we are having seven theory papers only ( 2 in degree Part-1. 2 in degree
part-Il and 3 in degree part I11). The new syllabus has been prepared so that the
existing pattern may continue but almost all the contents/subject matters suggested in
the Mode! curriculum arc included. This has been made possible by compressing the
subject matter/contents of about two units in one theory paper.
PHYSICS HONOURS
PAPER -1 :
This paper will be of 75 marks. Question I will contain ten objective questions
and it will be compulsory. Four questions are (o be set (rom Group A and (}rou.p B
cach. The candidates will be asked to answer two questions from cach group. The
questions will be of equal value. |
GROUP-A
( OPTICS AND LASER PHYSICS ) : Set 4 questions.
Fermat’s principle-mirror and lens formula. Cardinal points of a thick lens and

thick lens formula. - . -
Spherical and chromatic aberration and their reduction by combination of lenses.

Ramsden’s and Huygen's eyepieces.

-
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Interference of light : The principle of superposition, two-slit m:_numn_.msnn
Cuherance requirement for the sources, localised fringes in thin films, transition :2_“

fringes of equal thickness to those of equal inclination. Michelson interferometer : itg
uses lor the determination of wavelenpth. wavelength difference and ﬂm:ﬁﬁ.nﬁm:o:

of the metre. Intensity distribution in multiple beam interference. Tolansky fringes
I'abrs -Perot interferometer and etalon.

Fresnel difTraction : 1all=period zones, circular apertures and obstacles, straigh;
edge. explanation of rectilinear propagation.

Fraunhofer diffraction : DilTraction at aslit. a circular aperture and a circular djsc
Resolution ol images: Rayleigh criterion, resolving power of a telescope angd m
microscope. outline of phase contrast microscopy.

Diffraction grating. Diffraction at N parallel slits plane diffraction grating

concave grating. resolvipg power of grating and prisms.

Palarisation : Double refraction and optical rotation, double refraction in uniaxja|
crystals. explanation in terms of e.m. theory, phase retardation plates. Rotation of plane
of polarisation. origin of optical rotation in liquids and in crystals.

Dispersion and scattering : Theory of dispersion of light, absorption bands and
anomalous dispersion, Theory of Rayleigh scattering, scattering of X-rays and
determination of Z of an atom.

Laser System : Purity of a spectral line, coherence length and coherence time,
spatial coherence of a source. Einestein's A and B coefTicients; Coherence ofa  in-
ac_.r,ri emissions. Conditions for laser action, existence of a metastable state,  popu-
lation inversion by pumping and cavity, Ruby laser, He-Ne laser.

GROUP-B

{ Electrostatics and Magnetism. Waves and Oscillation ) Sel 4 questions.

_”.__..n_.qmn ficld : Coulomb’s law Unit of charge (SI and other systems).
Conservation and quantisation of charge. ficld due to different charge distributions.,
maonapole. dipole. quadrupoles, linecharge, sheet charge, Torque on a dipole in uni-
form _T,E and non-uniform fields, flux of an electric field. Gauss® Law; application to
deduce i _._.q._%. force per unit area on the surface of a charged conductor. r

Potential : Line integral of electric field and electrical potential, field as the
eradient of potential, potential energy of a system of charges, pair of charges, line
m_:_rmr... sheet charge. spherical shell of charge, Charged hollow disc. Field equations
lor I in vacum. Energy associated with E field. Differential form of Gauss® law, div
I=dmp Paisson’s equation, Laplace's equation, boundary conditions and Uniquenese
theorems.

Electric field around conductors, Induced charges, field and potential inside &
conductor. field 1 the surface of a conductor. method of images.

Flectrie fields in matter : Atomic and molecular dipoles, polarisability tensor,
electranic and molecular contributions. Electric ficld caused by polarised matter. E
and _w _‘_r.Em. permittivity, dielectric constant. Capacitor filled with a dielectric. field
cquations in presence of diclectric. The lield of' a polarised sphere. dielectric sphere in
Aunilorm field. Energy in dielectric systems. polarisability and susceptibility, frequency
dependence of polarisability, Claussius Mossolti equation.

E:m:...:n field : Magnetic field B seen through Lorentz force on a moving charge,
unit for I3 defined through foree on a straight n_..r:a:_. torque on a current loop in B

ficld. magnetie dipoles in atoms and molecules, gyromagnetic ratio.

?:E:a:.a fichl due 10 currents. Bio and Sarwart's law. Field equations in

magne-lostatics. Ampere’s law. Fields due 10 a straight wire, magnelic dipole, circular

(13)

current and solenoid, Magnetic fields in matlec,

mean_mmmnm n:.:nq.__. Emmzn—mmm:o: vector, | .E.E B fields, magnetie
permeability. susceptibilily, Comparison of magnelo, statics and electrostatics, Field
equations for E, D, and H. .

Propertics of ferromagnatic materials, Langevin's and Weiss theories of dia, para
and ferromagnetism.

Differential equation of'a wave, Equation of Progressive waves, stationary waves.
Compression waves in fluids and in extended solids,

Free, damped and forced oscillations in one dimension. Fourier series, and its
applications to rectangular and sawtooth waves. Vibration of a string.

Intensity and loudness of sound and their measurements. Acoustics of buildings.

PHYSICS HONOURS PAPER - I

This paper will be of 75 marks. Question | will contain ten objective questions
and it will be compulsory: Four questions are (o be set from group A and group B each,
The candidates will be asked to answer two questitions from each group. The ques-
tions will be of equal value.

GROUP-A

( Heat and properties of Matter ) : Set 4 questions.

Derivation of Maxwell’s law of distribution of velocities and its experimental
verification. Equipartition of energy. Mean free path.

Transport phenomena : Viscosity, conduction and diffusion, Browman motion-
Langevin and Einestein’s theories and experimental determination of Avopadro's
number.

Rectilinear flow of heat in a metal rad. conductivity by periodic flow method.
Relation Between thermal and electrical conductivities. Vander Waal's equation of state.

Gravitational potential and field due to bodies of regular geometrical shapes like
sphere, hemisphere, circular dise, rod and cone. Motion in central field. Kepler's laws.
two particle motion in a central field. Elasticity and clastic constanis. relations among
elastic constants, Bending of beams and cantilevers. Torsion ofa cylinder and rigidity
modulus, flat spiral spring, effect of temperature and pressure on elasticity.

Surface tension and surface energy. principle of virtual work and its application
to surface tension. Ripples and gravity waves, determination of surface tension by the
method of ripples. Effect of temperature on surface tension.

Hydrodynamics Equation of continuity, Euler’s equation. Benoulli's equation,
Kelvin-Helmholiztheorem on vorticity. Viscosity of luids. critical velocity. Poiseuille’s
formula with correction. Flow of a compressible fluid through a narrow tube-viscosity
of gases. Rankline's method. Effect of temperature and pressure on viscosity.

: GROUP-B

( THERMODYNAMICS ): Set 4 questions,

Zeroeth law of thermodynamics, definition of temperature, first and second laws
of thermodynamics. Camnot's engine and Carnot theorem. Absolute scale of
temperature. Claussius™ inequality. Entropy. entropy changes in reversible and
irreversible process. Enthalpy. Helmholiz and Gibbss’ functions. Gibbs-llelmholiz
equations. Maxwell's equations and their application to simlple physical problems.

Thermodynamics description of phase transition. chemical potential, Latent heat
of transition. Clayperon equation. Ehren fest scheme of phase transition.

Joule-Thomson efect. liquefaction of gases with special reference 1o hydrogen
and helium. Production and measurement of low temperatures. Blackbody radiation,
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KirchofTs . Stefan’s faw. Wien’s Law. Planck’s faw and its experimental verification

Einstein and Debye theories of specific heat ol solids.
PRACTICAL PAPER
Time = 6 houry

Full Marks-50 )
The & Ilabus shall include the following experimenis :

. " by Kater’s pendulum.

‘oung’s madulus by flexure of beam.
Elastic constants by Searle’s method.
Rigidity modulus by (i) Barton's apparalus
Moment of incrtia by My-wheel.

Surface tension hy Jaeger's method.
Syrface (ension by the method of ripples.
Surface lension by soap bubble.
Viscosity of water by capillary flow method.
. Viscasity of tirs by Rankine's methed. i
11. Viscosity of liquid by Stoke's method.
12, Lawsof transverse vibrations of string by a sonomeler.
13, Freguenty of a lning fork by Melde’s experiment.
. Velosity of ultrasonic waves ina liguid.
15, “Gamma~ ol a gas by constant pressure thermometer.
“Gamma™ of a liquid by sinker method.
. Specific heat of solid by radiation carreclion:
. Specific heat of liquid by cooling method.
Thermal conductivity of copper.
20, Thermal conduetivity of ehonite by Lee's disc method.
21 *1" by Joule's calorimeter.

PHYSICS ( GENERAL/SU BSIDIARY ) COURSE

PAPER - | (Theory)
Time - 3 hours Full Marks -73

The question paper will consist of groups A,
objective questions which will be compulsory. Grou
from Relativity, Mechanics and Properties of Matter.
tians from Waves and Acoustics and grou [ will contain t
mal I*hysics: The examinees will be required to answer four question
€ and D, selecting at least one from cach group.

GROUP-A
( Objective Questions )
GROUP-B
{ Relativity. Mechanics. propertics of Matier ) 2 4 qu

(Galilean transformation, Inertial frame af reference, Miche
ment. Lorentz. Fitzgeruld Contraction Linstein’s postulates, Loreniz 1
and ils Consequences. Length contraction and time dilation. Addition of v¢
Itelativistic Doppler eleet on propagation of light waves. variation of muss W
logity. Mass encrgy relation.

Inertial and non-inertial
{herrsimple applications. Motian in Central [ield, Kepler's lnws. Geners

auiis. Constraints (Holonomic and non-holonemic ) Lagranjian cqualion &

and its simple spplications.
Elasticity and elastic constanls,

(i) Maxwell's needle.

R R N

B3, C.and D Group A will have Isf

estions. ]
Ison-Maorley exper
ransformati

Jocities
ith ve=
frames of reference: coriolis and centrifugal forees !“'f]
[ ol

Relation hetween elastic Constunts. Rending of

Pass Marks - 21,

p 13'will contain four guestions:
Group C will contain two ques:!
hree questions from Ther
s from groups B/

tised coard™

o

|

b —— o —
—— A W W N F AERE "

(15)

peams anid Cantilevers. Torsion of g ey linder and ngudity modulus by [t spiral
Jflect of temperature and pressure on elasticity. piral spring
Gurlace tengton and surfice Cnergy. Ripples and gravily waves: surface tension
by the method or ripples: ElTect ol lemperatuee un pressure on surface lension
T perlect Nuids. equation of Consinuity Euler’™s equation for a perfect Nuid
Bermoulli's eyuation. 4
Visensily ol (luids eritical velocily. Paoiseille's frmula with correction, Flow of
i compressible (uid througeh a narrow tube: viseusity of gases: Rankine's methid
Effect ol temperature and pressure on viscosity.
GROUP-C ( Waves iind Acoustics) @ 2 questions

Differentinl equation ol i wave. equution af progressive waves. Sintionary waves
Compression waves in fuids and extended solids.
Free, damped and farce uscillations Fourieranalysis Vibration of sirings Intensity
and Loudness of sound and their measurements Acoustics ol building. Ultrasanics:
GROUP - D { Thermal Physics ) : 3 questions
Maxwells law of distribution of Velocitics and its experimental verification: De-
grees of freedom and equipartition of energy. Mean free path and its experimental
determination: Perfect gas cquation and Vander Waals equation of siate. Law ol ther-
modynamics, absolute scale oftemperature. Camaot's theorm and Camol'scyele Enmpy
and its Catleulution insimple cases. Thermodynamic relationsand their applications 1o
simple physical problent, Clausius-Clayperon equation. Joule-Thomson effect. Lique-
faction of gases with specinl reference L0 Heliun, superfiuidity in liguid helium,
KirchhofTs taw and black body cadintion, Stefan-Boltzmann law its deduction

and experimental verification.
PAPER-11 ( PRACTICAL)

Time - 3 hours Full Marks -23
The syllabus shall inclade the following experiments -
Determination of g by bar pendulum.
Deterniination of Young's modulus by flexure of beam.
Modulus of rigidity by (i) statieal method. (ii) dyanamical method.
Moment of inertia by incntin ble.
Surlace tension by capillary nse method.
Viscacity of liquid by capillary Mow method.
Viscosily of liquid by Stockes mothod.
Defermination of * pamma’™ by constant pressure thermomeler.
spammu” ol liquid by sinker method.
. Specific heat ef sulid with radiation correction.
. Specific heat of tiquid by method of copling
. Thermal Conductivity of Copper.
_ “Thermal Conductivity of ¢hanite by Lee’s disc method.
. *J" by Joule's Calorimeter.
15. Freguency of tuning fork by Melde's experimnt.
CHEMISTRY HONOURS
PAPER- (THEORY ) PHYSICAL CHEMISTRY

Pass Marks - 10

EoRmoSeRNemAaL N~

Full Marks =50

- The yuestion no | will be objeetive { 10 marks)
< will be reguired (o answer five questions ufl

Time - 3 hours

1n all nine questions are o be sel
and will sereen the entine paper. Student
which question | wifl be enmpulsory
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(ny Mathemntical Concepts & Compufers -

(A Matheinatical Concepls ==
| pgarctlimic relations, curve shetchiry I_mcar g
ilferentintiun of function . xM, Sin x. Log x, max

s like ks, € ; :
dilTerentiation & reciproci tion of some Usc!

1y relntions. Integrd

permutationy & Combinations. Factorials, Probability,
(B) Computers -

General infroduction 10

hord ware & soflware. inputs

{ion 10 Compuicr [anguages.

( 11 )Gaseous States -
Postulates of kinetie theory of gases. devi

equation of state. Ly
. PV, isotherms of real gascs, Continuity of states, Vander

Critical Phenomena : .
Wails cgn. relationship between Critical Constants & Vander Walls Constants, the law

of Corresponding stale. reduced equation of State. -
Molecular Velocities :- Ruol mean SGUArE. average & most probable Velacities

Qualitative discussion of the maxwell s distribution of molecular Velocitics Collision
aumber, mean free path & collision dinmzlers.

(111) Solid States:-
Pelinition of spaee lattice. unit eIl Law of erystallography-
(i) Law of constancy of inferfacial angles.
(i) Law of rationality of indices
(il Law of Symmetry Symmelry clements in crystals.
X-ran diffraction by erystals. Dervation of Bragge qn. Determination of crystal

structure of NaCl RC1 & Cs T Liwe's method & powder method)

{ IV ) Colloidal States:- ‘
Pefinition of collaids Classification of eolloids Solids in Tiquids (Sols). proper-

hility af colloids. protective action, Hardy-Schulze

phs & caleulations of slopes,
jma & minima, partial
fulirelevant functions,

sof a Compuler,

Computers difTerent Com ponent _
& arithmatic, introduc-

oulpuy devices: binary, numbers
Propramming. Operating systems.

ation [rom ideal behaviour, Vander Waals

lies-hinetic optical & electrical. sta
Taw. gold number,
Liguids in liquids (emulsions. 1ypes of emulsions. preperation Fmulsifier.
Liguids in Solids {Rels: Classification preparation & propertices. generalapplica: |
{ions of collnids,
(V) Chemicals Kinetics & Catalysis :- |
.m'“mi"“' kinetics its scopes rate of @ reaction, factors infuencing the rale afa,
reactinn-conceniration, emperaiure. pressure. solvent. light, catalyst, C ancentration |
dependence ul rale: mathematical characteristics of simple chemical reactions-2€0
arder first order second oeder, Determination of the arder ol neaction differentiol method.
method of integration. method of hall Tife period and isolation method.
Expenimentsl muthods of chemical Kinetics. conductometric pul.cmiumr.lric- l
aptical methods, polarimerry & spectrophotometer. '
henties of chemical kinetics, effect of temp. on rate of reaction, Arrheniues equas |
tion. comeepl ol activation energy. i
it Ihulllplc u;l lision ‘.hmr'v based on hard sphere model, transition state theory (equi-
.:n d'l::‘;;lm.: mu;s‘:: .,I,;,E::,”im for the rate constant hased on equilibrium constal
Catalysic.  chamcleristics o - i i i
miseellaneous eaamples, Enzy r:t: c;?alf:!s?:‘] toscon Chiieatiy of e

(17)

PAPER - Il (THEORY) INORGANIC CHEMISTRY
Time =3 lours ) R
17 all ning guestions arc 1ty be set - The question no 1 will be objeciive ( Inm::u:
and will sereen the entire paper. Studenis will be reyuired (o :mswv.;r five guestions of
which question 1 will be compulsary.

( [} Atomic Structure -
ldea of de Broglic matler Waves. Heisenbarg's uncenainly principle. momic
1"

orbilols. Schrodinger's wave equation. significance of y and . quantum numbers,
rdial and angular wave functions and probability distribution curves, shapes of s. p.
and d orbitals. Aulbau and Pauli exclusion principles. Hund's multiplicity rule, Elec-
troniic canfigurations of the elements, elfective nuclear charge.

( 11 ) Periodic Properties :-

Atomic and ionic radii, ionization energy, electronafTinity and clectronegativity-
definition. methods of determination or cvaluation. rends in periodic table and appli-
cations in predicting and explaining the chemical behaviour.

{ 111 ) Chemical Bonding :-

(A} Covalent Bond - Valence bond theory and its limitations. directional
characteristics of covalent bond. various types al hybridization and shapes of simple
inorganic molecules and ions. Valerice shell electron pair repulsion (VSEPR) theory 10
NHj. Hz0 +, S, CIF. ICl, and H30, MO theory. homonuclear and heteronuclear
€0 and NO ) diatomic molecules, mullicenter bonding in electron deficient molecules.
strength bond and bond energy, percentage ipnic character from dipole moment and
electronegativity difference.

. { B ) lonic ._Sulids - lonie structures. radiut ratio eflect and ¢o ordination numbier,
limitation of radius ratio rule. lattice delects. semiconductors. lattice cnergy and Bom
Hn_bq' C}CIL so!\‘alicn ciierpy and solubility of ionic solids. palarizing poswer and
ﬁ[:'lul‘!ﬁﬂblhl_\' of jons, Fajan’s rule. Metallic bond-frec electron, valance hond and band

Teorics, ’

(C) Weak Interactions - Hydrogen bonding. vander Waals forces.

( 1V} s-Block Elements -

il Camparative study, diagonal relationships. salient featurcs of hydrides. solvation
and complexation tendencies an introduction to alkyls and arvls.

f:\fi p-Block Elements ;-

amparative study (includin, jonshi 13-17 ¢l 1s.

o g dingonal relationship) of groups elemenis:

;E"r:}rr'\".:i"hd‘ like hydrides. oxides. onyacids and halides of groups 13-16, hydrides of
mcnrh(mg,-n:??c and higher boranes, burazine. borohydrides. fullerenes, carbides. fluo-

hnlogens inlcl;?;r:gmmq“ml principlc), tetrasulphur (erranittide. hasic properties ol

. cns -

(V1) Acids ang Bu::t-’ polyhalides.

Artheni o .

i and‘:::_rf: Bronsted-Lowry, Lus-Fload. Solvent sysiem and 1.ewis cone
Time - 3 hWEAPEH - Il (THEORY) ORGANIC CHEMISTFI;’ 1 Mls 50

Inallni ssli e st
and wi I:lw::l::: ctlll;ms“n!‘s are 10 he set - The question no | will be objective (10 marks)
which question 1 il be comutsony | requies] 10 answer ive questions o

: ! compulsory
! Bonding andsrucare-
vhridisation (Sp’. Sp* and $p), Orbiral picture af Fthane. Ethenc- Eilyne. Allene.

epts of

Scanned by CamScanner

e s ad %A I\ TLE LT TU I Et 3 e T



(18)

sromnnlcity, pond angle. fond energy

13 - Dudiene. ensent Cunjugntion and

Vnnnl:t\sml‘s.linicnnulim. ) )
Struetre ol Clly - (I!1 & L”:";,_h -
[ Tvdropen homl, Tneluton compuunds,

3 echan m o FEsn ] jons -
. RS ol ‘evalent P& e el Lll'llt'lllilll-, =Ll
(RS i u ond Itemehion Inte - gat=ll

: itrenes i il

. o i g, Al and nitren - « ond pucleophrles

"MILTI"' .!Irlthrl:‘:n:l.*hllhily{.‘il:lct‘.litll_\nl‘ l{cugunrsl.lctlrzzl"i*r'l!:ﬁa- Energy conside
Fommalie S = * peanic reactions He- e

semation und reactivitsh Tiypes nf orEants mducts. Methods of deter-

i : dvnamically controlled p i i Gt
o Rinescally 06 HEETEC [ ires Sierco-chemistry, Kinetics,
::;Ir::l; ol resictn mechanism (Producis [ntermedines, Sterce:

Catph ks anil Solvent elfects. suhsﬁllwntelr_cas. isotope ccht-:#:‘]‘-" o Tndiie
Loealised amd deloeatised honds: HL‘.WI"IHI?L‘I?. Ilyp_crul'l ug o Peikunes
clet, Field effect. sterie effect. Mechanism of free r.-x;llcixl _ha ch;:nphilic mjdi:iu',;
jenntivg, ey i ; jnvolving regioselectivity, B16
arientativi, Dehydraton ofulcalinls invelving S : 2
wralkene, 1, 2 and 14 additions 1 hutadicns, Dehiydrohalogenation ol alkyl halides,
Fleetrophilic and mcteophilic addition to alkynes.

A Synthetically useful reactions and reagents i- ) o o
l{.-nmul_\-si.»-. [sdeation. Hydroxyltion. Ilydrohorationand Oxidation Epoxidation,

Osvmercumthin-Redietion Oxidation with KMnOy. KO, Pb(OAC), SeOy. & NBS.
" Birgh reduction. Diels  Alder lteaction, Markowni-Koll's rule, Aldol
Condensation Cannizzam Regetion Pinacol-Pinacolone Rearrangement. Hofmann
Bromamide Reaction -
4. Stereochemistry and Baeyer's strain (heory
5. Alcohol -
Glveerol-Plysical propertics. Chemical Reactions and structure, Allyl alcohal.
6. Org tnllic Comy Is 2~ .
Ihe Grignaril Reagent and Organuzine Compounds.
7. Orpanosulpher Compounds - Nomenclature, siructural features, Methods of
lormation and cherical reactions of thiols and thioethers.
8. Aldehydes & Ketones = Methods of Preparation, important reactions, Polar
nature of ~U=0) group,
L Monocarbosylic acids and Dicarboxylic acids.
10, Problems based on Ag Salt method, Chioroplatinic acid method and organic
renchinns,
11, Organic compounds containing ‘N* atom
Liren and Aliphatic amines.

CHEMISTRY HONS. PRACTICAL

atherates and charge LrARS fer complex,

jon. Carhonions. free

Time - 3 hours Full Marks -50
ull Marks -

1. Qualiustive inorganic anolysis of mix ini
! i ixtures Cantal i i iver
below hutone mierfering raldical must be there - e mﬂltﬂiﬁdﬂ-& - I
gnlrgldifnh-ﬂg'.llg'l. Ph*2, Bi*. Cd'2. Sb*2. Sn'd, Fes2, Af°2, Cr'2, Ni2

G 0020 M, Cat?, Batt g2 2 KNI, ' .

: L ] - St +3 T
Acid radicals - ((),-2 S Boed & 1Mg <Na' K*UNH,Y,
LR © A0, §7- = > i

Aeetite, Borate: Ihosphate, ¥ A Neg oy Hafides. Oueloie

,'H‘pﬂﬂulllll ulg MY
IFEnie o uns ; j C]
i : ; 2 lany an
] \Ll.'l\lﬂ“ﬂﬁ ol mllr\cllc ill:il!‘ iu'lilf’"l} II.IId I"Iﬂlu di"e
I “

-
-

16

3.

(b) Benzohyd
() Nitration :

() Reducit
(e} Oxidatio

119)

tion = Preparation of bezmilide wnd ¢
Prepartion of peniroacetanilide.
Juction - Prepuaration of m=nitromniline fre
n : Preparation of

(i) henzoic uctd from blfn:mlllcllydl:. undd (i) anhm
n Eslcril‘lc_ation : Preparation ol'ethyl benzoate
Viva and Nolte book

CHEMISTRY GENERAL/SUBSIDIARY COURSE

izl detisative of =luidine
Mene acid an medinittohenzene
m m-hinirobenzene I

Huimone lrom anthiracene

14

pAPER | (THEORY))

Time - 3 hours .
Thiere shall be three groups -Group A (Physical . Group Iy (Inorganic) and group

L : 4
C (Organic) cach carrying 25 marks .Each group shall contain four questions oun of

Full Marks -75

whidli two are o be answered. Six questions are o be answered in all.

4. S-and P-Bjoey

GROUP-A PHYSICAL CHEMISTRY

Gaseous state : Kinetic theory of Guses - Postulates, Kinetie Gas Equation
Deduction of Gas Laws from Kinetic Gas Equation. RM.S. Velocity, m.,,{,gc
velocity and Kinetic Energy of gas Molecules, Deviations (rom 1deal I!.nha'\-ium
vander Wanl's Equation of State, -
Chemieal Equilibrim : Law of Mass action and its Kinctic derivation,
Equilibrium Constani, Relation between K_ K cand K
Dilut Solutions : Colligative praperties : Osmosis and Osmotic pressure, Lowerir
ol vapour pressure, Elevation ol boiling point of solutions. Dcpms&iu; url‘rclc;g
in;e point of solutions, Experimental determination of Colligative properties, the
;::ﬁ;:::ﬂ:fc;?nhcmmns. Abnormal colligative properties of solutions,
ﬂ]cnnpd)'nar11ic terms. Work, Heatand nergy. The First Law of Thermods ia-
mics. Enthalpy, Heat Capucities C,,. C, Relation hetween €. and C. Adiabatic
Changes in state, Relation between P-V, V-T and P-T for adinbatic s
:;llml gases; Work done in isothermal processes. Sllbatic hanges for

mmw"m'g;; Hess, Law, Kirchofl” Law. Band Energics and their caleulation.
i, Atomis Sirurn Ol{P-B INORGANIC CHEMISTRY

hydrogen alomu T'L--lBohr s atomic model and introduction of spectral lines o

Quanti rlurntn':rs 1:'[];‘Suml_mr_ﬁld mudlcl of alom. lntroduction 16 Tour

Electronic ““ﬂﬁgu‘ra;in au Principle. Pauli’s exclusion Principle. Hund's rule
2. Pariodic Praperties ; f;‘uljlh‘{ t‘-_lcmu.n:; and eflictive nuclear charge,

Vanderwaal's ragi : = Periadicity of Properties in alomic. ionic and

their application i“. oms'aunn Potential. eleetron aflinity. Electronegativity and
« Chemiey) Bondin r{rcd":‘_i“-g and explaining the Chemical behavionr.

of ienic bopgy ng = lonic _l?tmd - Important faetors favouring the formation

ﬂ‘nd Cu-ﬂrdinmionpmiuﬁ ol [Dnit: solids, fonie structures. mdius ratio elfect

lice enerpy ang Bg"mbﬂ. Limitation of radius radio rule, lattice defects. 1al

Metalfje bond-f; M-Haber cyele, Polarization of ionic and Fajun's rule.

ree electron, valence bond and band theors.
Cumpnraliu lEt:'mmB x ‘

; ¢ study o
diagony) "elatianst e

and solvatigy, tand

d P-block elements with specinl relerence 1o

ip. <ali :
m:’c:““ﬂm fealures of hydrides, Oxides. Oayvucids.. halides

Scanned by CamScanner



ual clements |

ceurante. fitraction, Properics, usey

5. The Chemistry of the following indivit_t]
GROUP-II Beryllium and Radium =
s e and its compoundg
gggﬁr‘:’ml;zm s (ecuninee. jsolatian. [mncl‘llﬁ-b:-':;!:::: L pounds
; ; horns :

like Borax. Halides and hy qlf :::-;gliiun. .
GROUP-IV. Tin ani lend - {ceurunce, 1+ e e

important compounds. 1.end Pigments. plumbo suulsThY
I GROUP-C ORGANIC CHE bon'
compounds Tetravalency of carbon

drides. Chemist

|. (m) Shape and structure upl;ﬂrganic

fIvbridisation {sp*. sp*. s1) i
h Classification and nomenclature of Organic ‘:n:lnpcl:ju\rnc :chct. S
Elementary idea of electron displacement ¢Meets: Indy

b
flect. T i types of
3 .:Imlml:Clussiﬁcalmn. nomenclature. distinction between different types 0
alcohols, Trinydric alcohol : Glycerol. eritic propertics, clectsonic

4. Aldehydes and ketones General method ol pre

nature of =€ =0 group. \ . .
5. Carboxylicacids : General methods of preparation properies of monacarboxylic

acids. their derivatives { ester. acid chioride, nnhydrid:l, mﬂid‘e ) Qrigin of acidic
properties and electronic noture of COOH group and t'ls de.rlvutwc&‘_m
6 Amines (i) Classilication {ily preparation (i) properties (iv) separatt

{v) distinction (iv) origin of basic properties and effect of substituenis:
PRACTICAL
Time - 3 hours . _ Fu!l Marks -?;
I, Qualilative inorganic analysis of mixlures Cantaining four radicals :

Basic radicals Ag'. Mg ph*2, Cu'2, Hg'2 BitL Cd*%, sb*?, Sn*2, Sn*t B,
Fe'd AlTCrA NiZ. Co'% Zn*, Mn*2. Ca’, 1a'2, Srt?, Mgt Na', KT NH?
Acid radicals : COy 2. 5057, S72 50,-2. NOy. NOs2, Halides.
3. Orpanic Preparation : PPreparation of Organic Campound by using following
reactions )
a1 acetylntion of sailine and p-toluidine.  (h) nitration of nitrobenzenc.
(¢) oxidation of benzaldchyde and
(] Indrolysis of esters. like ethyl benzoate and methyl Salicylate.
3. Record of Class Work and Viva-voce. 5
BOTANY HONOURS

PAPER - | (Theory) |

{ all ten questions are fo be set. Question | shall be objective. (1x 15 marks)and
will sereen the entire paper. Students will he required Lo answer five questions, at least
ane fram each group. Question [ will be Compulsory.

Diversity, Systematics and Biology of Non-Vascular Plants.

Time - 3 hours Full Marks 75
GROUP- A ALGAE
I Occurrence and distribution.
2 Thallus organizations and Evolutionary tendencies.
1 litrn structure of Algal cell.
4 Criteria for classification

5,

=

b R e

el ) ]

will

relation 1o human welfare.

gl life history of the following Valyy _
.|,‘pn:nl _ g
yaucheria. Eciocarpus, Sargassun, Polysiphonia Nu,::;f“k_’“‘hmt.
-B FUNGIL ' Rivuimnis
()ct':um:lll:c. o

cell wall carnrmsn!um_ ' .

Muodern concepts in classification of Fungi,

utrition:
:nlc of fungi in human welfare,

Typical fife history of Pythium, Phytophthora, Mucor. Saccharomyces

Furolium, Peziza,  Puccinia. Agaricus, Altemaria. Colletotrichy
General account of lichen. iy

Algae i

roUP-C BRYOPHYTA

Classification of Bryophyta,

FEvolutionary trends in Gametophyte and sporophyte in Bryophyta

Economic importance of Bryaphyta

Comparative account of morphology and reproduction in

Marchantia , Pellia , Anthoceros., Sphagnum and Funaria.

PAPER - 1 (THEORY)

tnall ten questions arc 1o be sel. Question I will be objective. (1 v 1S marks) and
screcn (he entire paper. Students will be required to answer five questians,

allempting at leastonc from each group. Question | will be Compulsary.

Diversity, Systematics and Biology of Non-Vascular Plants.

Time - 3 hours Full Marks -75
GROUP- A PTERIDOPHYTA

L
2,
3
4.
G
l.
2.

3.

GR

Classification. comparative study of marphology. anatomy and reproduction in
Psilotum. Lycopodium, Seleginella. Cquisetum, Merselia, Preris,

Stelar organization.

A general account of Rhynia. Sigillaria and calamites,

General distribution and Economic Importance:

ROUP - B GYMNOSFPERMS

Occurrence and distribution, classification and Economic Imporfanee.
ch“lﬂllf'c organography and anatomy : Reproductive cycle - Sporophiytes and
Sporangia. Gametophytes, Fentilization, Embryogeny and Seed development of
Cycas. Pinus, Taxus and Gnetum,
4'1‘.& gencal account of the following fossils :

mﬁhjtgj‘cnl Cyeadeoides, and Williamsonia.
System of classificati ANROSPERM 3 i jan'
systens. on - Benthem and Hooker, Englerand Pranti and Tukhiajan’s
;l?f,;:; Jg“g;“;f s S'UFPDﬂ_ing evidence Taxonomy in relation 10 embryologs,
Phylogeny ot A ogy. Secondary metabolites { Chemotaxonomy .

ginsperm - A general account of Origin and Evolution of

Angiosperm ( Speci
Origin lheori(a)p"m] reference to Bennettitalean, Gretolean and Hefhaceous:

Important characy
Ranunculuceqe.

Mm of t_hc following Angiosperm families:
agnolia¢eae. Fuphorbiaceae Acanthaceae. Amaranthesoc.
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~ seae.
. . fincent Moaceac and Cyperic
Asclepiadacene. € un:urhlIBl!::wA NY PR ACTICAL Full Marks -25

od on Paper | and 11:

me - 6 hours | |
iy ihied in Algae. Fungi. Bryophyia preridophyta

Practicals bas
jals as preser
I Studv ol plani materid
Gumnosperm and Angipsperms.
2 Viva Voce
1. Pracuical recor

& 1lerbariym Ficld Repory/Excursion Repon

ds - Class work record AUSUBSlDIAHY

BOTANY GENER Full Marks -7

i ered selectin
o Five to be answer @
j o1, 1wo from cach group FIVE i :
Nine qugstum; are o lwcosu; w:“ Atk (Uh,umvcfShurl ‘" tspe)
uctl'«l?;;lt;’“c :mmcs |g01ﬁﬁn;. Fungi and !\1icnol:rin‘IIuE,:rl :‘g pes
’ i {ific history of the following 3 . .
: fr"rmmgﬁqmﬂ;ﬁ Eetocarpus, Polysiphonia. Phytophthora, Peziz,
alvox, <Vau
Agaricus, Pucciniya. Ustilaga.
2. A general necount of bacterio viruse

Time = 3 houts

& and Cyanobacteria and their cconomie

importance. _
i 1 of Lichens.
ER(()TJ?‘:"I}:“O'"" Bryophytes and Preridophy(es

g j [lowing Lypes © o
s(ructure ond reproduction of the folloy y .
§ :;ll?:c:rntia. .:c:umerm. Funaria, Lycopodium, Enquisetum and Marsilea
d Angiosperm
oup-C Gymnosperm an i —
o= Cieneral necount, Classification and Leonamie Importanice of Gymnosperms.

i and reproduction of Cycas Pinus,
:l'_ :lll';:z:lf:lcl:l}ﬁ:rn}:rlmjﬁg|nmnn ﬂilh special mﬁ_:rcm-‘c 10 system ofncn_lhm_n
and Hooker and Engler and Prantle & Binismial nomenclature. contribution
ichemistne and Cyviology 1o axononiy. .
3 n':f :rl‘l::!::::l::r;lilrc'diimnm.llc I‘c:luns and econpmic importance 1_3!' the fallowing
Jamilice= Ranunculaceae, Acanthaceae, Apocynaceas. Lamipaceae.
Fuphorhiaceac. Asclepiadaceac and Peaceac.
GROUP - 1) Utilization of Plants

. Foad plants - Rice, Whear. Maize. Potato: Sugarcane.
2 Fibre - Cotton and Jute, vepetshle oils - groundnut, mustard, Coconul.
3 General necount of Fire wood. Timber, spices. baverages, rabber.
BOTANY PRACTICAL .
Timie = 3 hours Full Marks-2¢

1 Tempurnny shide preparation and the morphological and Steuctural details of the:

genern preseribed in Gr. Ac B & €1 One from each group ),

2 Deseriplion vFangiospermic plim belonging tothe families prescribed in ¢ouns
Identification upto the family level.

1 Vinvavoee

A Class Record,
ZOOLOGY HONOURS PART - |
PAPER -1 (Theary) ( BIODIVERSITY )

Time « 3 howrs
In

“
Full Marks™

all nme guestions are 6 be set ow of whick Question | shiall be abjectivé

(23)

15 marksh v hich will seree the ::_nlinc naper: Students will be required 1o answer
"‘_ quum-,m,-;_.u!‘“hlch Question | will be Conipiilsory,
five i crigin of file. Characteristics and diversity of prokaryotes.
I 2. Opigin of Pronsts and charmctenstic of protozaan protists
I Bionomics. chameteristic features and classilication of the following groups : (up
1o class). Ponfern Codria Plagy helmimthies. Mollusez Anaelida and Arilirmpoda
i Anatomical details s life excle of the following 1y pes:
1. Protozoan Protists: Maramecium caudetum, Leishmaniap donovani, Entamocha,
histalytic. Polystomella, Giardin. Luglena
. Origin of animals (Mctazon) and characteristies ol animal budt organization
. Porifera : Histology, canul system sheleton and reproduction i sponges
Cnidaria : Obelimand Aurelin, coral formation and ¢oral reels,
. Ctenophora : General organisation of Hermiphorm,
. Matyhelminthes : Structure and [ife e cle of Tagnia solium. und Fascinla
lepatica.
. Aschelminthes : Structure and life cycle of Ascaris lumbricoides. Wuchereria
bancrofii.
§. Mallusea : Unio. Pila-and torsion and detorsion'in gastropods,
9. Annclida: Pheretima posthuma., Metamerism and locomotian,
10.0nychophor : Peripatus and its aflinities.
1. Arthropoda : Larval forms of crustaces, Saceuling and Mouth parts and file
cycle of inseets.

= TS R W]

-3

PAPER - Il (Theory)
( Animal Diversity [contd.], Ecology & economic Zaology )
Time - 3 hours' Full Marks -75
In ull nine questions are 10 be set. {lour (rom each group). Question | shall be
objective. (1x 15 marks) and will sereen thie whole syllahus of this paper Examinees

Will be required to answer five questions. attempling two from one group Question |
will be Compulsory.

) GROUP - A
I Bionotics characteristics features and classification ofthe fllowing enicreoclomate
phyla (up (o class only) '
ii Echinodermata and I lemichordata

W, pementary idea of fophophorate phyla.

";:I;;L characteristic features. hionomicsand life cycle of the following & pes

1. Fehi
Fchinodermata : Asterias, Larval orms of echinoderms.

Hemi AP A
“michordata Balanoglossus : Affinities of Hemichordata,

I GROUP-B

Cong, B
t: ‘?Fls ol Biosphere ¢ atmosphere. by drosphiere and lihosplicre)
210geachermical eycles.

“COsysiem definic 2 ‘ |
3 "_“cr[lb' Now. on. structure. and function of a typical (pond) ecosysient.

lemenn,
ian hi .
Brass Jyny, ‘;‘-'-:'a OF biomes (=NMajor ecosystiems of the world such as polar
Communigy clw" and forest ecosystem )
A structure - : .
5. Pollution HT| I,'-:u: ure and jts e¢alogical succession.
*hazaeds at mutional and glubal levels

ta

da
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6. Conservation of wild life in Indin.
Iv. ECONOMIC ZOOLOGY y e prven ulire
I, Sericulture, apiculture, composite cam € A et

hreel s of piddy. whent fruits a0
2. Theimporant P<Se et AL PAPER

! ANDII)
( COVERING PAPERS | Full Marks g,

Time - 6 hours l
Dissection : i em of Phereti

I Alimentary canal, chmducliwc OTRANS and nervous sysit eretimg

Nervous system of prawn.

1

& .

3. Generul anatomy and reproductive organs of cockroach.
4

5

tem of pi
Organs of pallial complex. alimentary canal _zmd nervous system of pila
Alimentary canal and nervous sysiem of Unie.

i i ion of the following :
Il Carminestained permanent preparation o R .
Paramecium, gumrru::Ics. spicules. Obelia colony, nephridid and ovary of

Pheretima statocyst of prawn. Ogphradium. “f‘du’a and g'“:}t PII:H' g il of Unip,

Glochidium, larva. larva of crustacea and Echinodermata Pedici arm.9 iain
i Spotting: s

1. Muscurm specimens- n

' adape of prawn showing sexual dimorphism-1 .

§ :‘I?:toﬂ;izglp:lidci o:l af the following 30 slides {Heud/Principal has the

responsibility that these slides must remain in the custody of the department and shouy
udents

e Paramecium (WM.& conjugation). Polystomella. Sycon (T.5.) Gemmule
and spicules. Obelia medus seyphistonia and Eph__\-m of Aurelia, Scalcjx and matute
proglottid of Tacnia Miracidium. Redia and Cercaria larva. T. 8. of I-‘asss.:ula. T.S o]‘
male and female. Ascaris, T. S. of Earthwerm passing through phanynx. gizzard. semi-
niil vesicls, elitellus. and typhlosale. Zoea larva. T. S, of Peripatus, Glochidium, larva
and 1- 8. af’ the gill of Unio, Bipinnarin farva, Pedicellaria. Echinopluteus larva, T.8
of Balanoglossus through Proboscis. Collar. trunk, hepatic region, T. 5. of arm of siar-
fish.

4, One of the following specimuns relating to economic Zoology-1 _

Lifee cyele singe ol silkworm, sealing wax, bechive, Prawn. Labeo, rohira. Walligo
atiw. Channa punciate, Puntius stigma. Silver/common carp.
IV Ecology ]

1. Analysis of soil and pond biota.

2. Deermination of dissolved O, in pond water provided (al least one set of

instruments for cach batch of’5 students.
Vv Class work record (Regularly signed record be given due credit) §
V1 Field work and viva related 1o the subject maller covered in this' practical papst
§

ZOOLOGY GENERAL/SUBSIDIARY
PAPER - 1A (Theory)
Time - 3 hours Full Marks -75 Pass Marks -25
Four questions are to be set from each group Students are required to answer i
guestivnsatempling not more than twe from one group. Question, | shall be objective
(1~ 15 and Compulsory and will screen the entire paper,

(25)

i GROUP- 4
Pionomics. general eharagters ang clamlin:alm.. f

groups. Prolozoan protists. Pariferi, Cpayegy |
Nollusea. Annclida, Anthropoda: Lchinadermis

i i chass ) il the Telliaing
bats helmimibyes. Aschelmnthes.

L syructure and |:Irc history of' the following “m‘.ﬂ and [lemichordaty
- 1 Protozonn Protsts, F 1 fea Ve
(il c,:"dnmm‘ 1518, Entamocha Iistolytica, Imdmmadmwm_pm,ﬁm,
(i) Porilera-Sycon.
(iii} Cnidurian-Obelia.
(iv) Platvhelminthes-Taenia solium,
(v) Aschelminthes-Ascaris lumbricoids, Wachereria hancrof

t“'i:' Mollusca-Pila =

(vii) Annclida-Pheretina posthuma.

(viii) Arthepoda - Prawn,

( ix ) Echinodermata-Asterias,

(%) Hemichordata-Balanoglossus,
GROUP - B

1. Paleozoology - Dillerent peologicnl eras of the World their climatic conditions
and Characteristic fuuna, fossils. their formation and age determinatinn
Elementary idea of origin and evolulion of mén,

2. Evolution - Sources ol hereditary variations and their role in evolution Dunvin's
theory of Natural Selection and Neo- Dirwinism. Isolating mechanism and then
role in evelution,

3. Economic Zoology ==
(i) Sericulture, Lac culture. Apiculiure, Prawn culture and compasite camp

culture. Daify technology.
(it  Elementary idea of three imporiant pests of paddy. wheal. fruil. sugarcane
and their control.
PAPER- IB {(PRACTICAL)

Time - 3 hours Full Marks -23 Pass Marks -10

I. Dissection :-

Pheretima-Alimentary canal nervous system and reproductive sysiem.
Cockroach-General anatomy.

Pila - Alimemary canal, organs of pallial complex and nervous system. f
2. Mounting ( Temporary single stained preparstions YSeptal nephridia. ovany and

selae of earthwarm Radula and osphradium of Pila 2
3. Spotting :-

(1) Museum specimen-2 by2=12

(i) Slides -2 Two out of atleast twenty (20) of the folipwing sfides (| lcad Trinci
pal has the responsibility that these twenty slides should remain in the custod of
the depaniment) Paramoccium (W. M.) Paramoecium (Conjugation) .8 af Sycon
Gemmule of Porifera. Spicules of porifera Obelincolony and Medusa. Scolex and
mature problottid of Tacnia. T. S. of Ascaris (Male and femalel 1.5 of Farth

Wormithraugh pharyn gizzard. seimnal vessicles. Coellum and typhlosale 70ca
Lm'a*‘ml’il“lnara larva, Pedicellaria, T, §. of Balanoglossus through. colarteunk.
( ;Pa“}: fegion and T. S. of arm of Starfish

) Evalution and Paleozoology-1

i : 2 . . of
11¥) Economic Zoology-1 out of the following specimenslife el 355

‘WM . J—_ . =
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W
1k worm. scaling wax e hive, Prawn. Litheo rohifi allago attu gy,
=1 L1 R .
{_hanna punciatus " -
1 Practical Record Regularly signed he given due credi ;

" MATHEMATICS
for 3 vear degree {onours and 3 ,\.'cur Pasg j;
o .,]‘ the 11GC guidclinus anmm.ed iﬂdg
usoklet “LGC M A perustl i U?c:h“:?::'l::'_mu':_"iﬂarni

43 & ey papers are alresdy eing taug 5 Univergy,
that rf'ini:. ol m:- :;:u::-.; ‘I:J:;:;}:E;F:T‘W differences in lh:_UGC pattern ang ™
fog the quast SEX8 o _,h,; Unwversits The UGC Model curriculum has divided i,
pattern being followed 1 A5 in our yearly pattem of examinia

; 3 units. Whereas
o< honours $t llabus in 13 unils: ¥ .
:L‘“:.:n:t;h':“m:\n i’?:l;':r;- only, The new Sylisbus Has been prepared 5o that i,

- 2 all the contents/subject matiers suggested j
jern may confinue but almost a jeck i -
I:!::;\l:fdsriu:iculum are included, This has been made possible-by compressing ih
cubject matter contents of abiaut W0 units in one theory paper.

GENEBRUSUBSIDIARY

tniroduction = The new qllul}m
Wahematics has heen furmulated 1
I ol Curreuluny, 200l

PATER-] ] s )
0 no 1 s abj answer any five question

selecting a leasl one from each group.
) GROUP-A

cctive and compulsory and then after

SET THEORY.
Mapping. Equinalence relation

Theory of Equations : o _ N
Relation hetween the roots and coellicients of general polynomial equation in

urie variable, Transfarmation of equitions. Tlcscan:'s_mle u_l'::igns. ) | Qn
Solutinn of cubie equations (Cardon method). Biguadratic equations. | Qn
GROUP-B

s and partisons: Congruence modulon s 20z

MODERN ALGEBRA .
Definition ofa group swith esamples and simple properties. Subgroups. Generation

of groups. Cyelic groups. Coset decomposition. Lagrange's theorem and it
consequences, Fermat's and Euler's theorems, Permutation groups, Even and odl
penmutations. 1he allernating groups, Caytey's theorem :- 20
MATRIX ALGEBRA
symmetric. Skew ss mmetric. | lermition und skew Hermitian matrices, Elementany
aperstinns on mitrices, Diserse ol mattiv. Rank of a matrix 2Qn¢
GROUP-C
TRIGONOMETR) :
De Muiver’s theors an Litsapplications, Logarithm a complex quantity, Expansion
of trigonometnical lunchons. Gregor's series -
Direet and (nverse eircular and hyperbolic functi i ies
r e Eir i Iy ons. Summation of series =
VECTOR ANALYSIS
Sealer and veetor Product of three vectors: Product of four vectors Rcciﬂﬂ“"!
vecinrs ' | Qg
Vector Uifferentiation. Gradient, Divergence and curls 1
o GROUP - D
m_l'dT' ERENTIAL CALCULUS
s« delinition of the fimi ol - ; i
o the mit ol funetion. Basic properies of limits. Continud®

=iy

and classification ol disc i
_gons and classiticalion al discontnuitics. 15 fepgpy
fne suecesive differentiation. Lcibmitz thegrem LE:'M 13
ansions. Cunature. - Maclaurin and Tayior seriey
o lNTEGRAL CALCULUS ; I Ui

mwgrmiu.n of irrational algebrae Tunct
scduﬂi“n —"y Dcﬁﬂ&?ﬁmls. i l::n:{ c::;: c:;::e:momul functions,
EMATICS HON i
r_._\PER-I. OURS
Q. Mo.I will be objective and compulsory and (h
lecting 3t least one from cach group. .
GROUP - A (objective)

enafteranswer any five question:

Get Theory
Mapping Equivalence relations and partii
Theory of equation partilinns Congruence modu) o

Relation between the roots and coefMicients of general polynomial equation in

2ns

poe variable, Transf?_nnaliun ol equation. Descarte’s rule of signs :- Iyn
Solution of cubic equations (Cardon method), Biquardratic equations - 10n
GROUP-B
Modern Algebra:

Delinition of 2 group: with examples and simple propenies. Subgroups, Cselic
groups: Coset decompuosition. Lagrange's thearem and its consequences. Fermat's and
Fuler's theorems, Permuiation roups. Even and odd permutations, the nll:m.a[inv.
goups cayley’s theorem ' 2 gns

Normal subgroups, Homomorphism and Tsomorphism . Quatient groups, The

firt fundamental theorem of homomorphism : e
Introduction of rings. Subrings. Integral domains and ficld. Chamcteristic of &
ring & feld - s
GROUP-C
MATRIX ALGEBRA

Symmetric. Skew symmetric, Hermitian and shew Hermitian matrices, Elementiiry
operalions on matrices . Inverse of a matrix, Lincarindependence of row and column
matrices. Row rank, Column rank and rank of matrix. Equivalence of Colurn and ros
tanks ; 100

Eigen values, ¢igenvectors and the characteristic equation of a matrix . Cayley
Hamilton theory and its use in finding inverse of a matrix *-

TRIGONOMETRY :

De moivre's theorem and its applications, Logarithm of a complex quantity.
Expansion of Trigonamatrical [unctions. Gregory's sefics.- 1Qn

Direct and inverse circular and hyperbalic functions. Summation ofseries. 1 0n

PAPER- 11
. Q.No. | will be objective and compulsory and then aller answerany fivequ

“ling al least one from each group.
DIF GROUP-A
. *;IFER_E_NTML CALCULUS _
ol tfinition of the limit of 2 function, Basic propertics €
” i classification of discontinuities. Differentiability -
‘Scesive differentiation, Leibnitz theorem. Maclaurin a8

Msions, Curvaryre -~

cstions

ies of limils, Continuois
10n

i
d Taylor serics
1On
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INTEGRAL CALCULUS :
Integration of irrational algebraic functions, and transcondenta functjq,
Reduction formula, Definite integrals, Quadrature, Rectification H'Q:;
GROUP-B
Ordinary differential Equations :
Degree and order of a differential equation, Equations of first order ang f
degree, Equations in which the variables are seperable. Homogeneous €quations, Lineg
equations and equations reducible to the linear form Exact differential €quation, Firy
order higher digree equations solvable for x, y, p, Clairaut's form and Singular solutiopg
Orthogonal trijectories, Linear differential equations of second order with consm,{

coeflicients. Complementary functions and particular Integrals :- 1y
Vector Analysis : -
Scalar and vector product of three vectors. Product of four vectors; Reciprog
VEClors : | IQn
Vector differentiation, Grrdient. Divergence and Curl : 1Qy
GROUP-C

Analytical Geometry of two Dimensions ;
Standerd Equtions of Parabola. Ellipse and Hyperbola and their properties : | Qe
Reduction of the General Equation of Second Degree into standerd form
Equations of tengents and Normale Polar equation of a conic : 1
Analytical Geometry of three dimensions :
Direction cosines, the plane, the straight line. the shortest distance between i
skew straight lines. Sphere : | - | s

Cone. Cylinder. Central Conicoids (including Ellipsoid), conjugate Diameles
" Parabolids : ; i
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B Sc. PART-III SYLLABUS

B. Sc Part lll
PHYSICS (Hons)
' Paper-V

This paper will be of 100 marks Question 1 will contain ten abjective
questions and Il will be compulsory Four question are to be sel Irom group A
and group B each. The candidates will be required o Answer Iwo queslions
from each group The questions will be ol equal value

Group A
(Quamum Mechanics) Sel 4 queshons

Rise and fall of Planck-Bahr quantum theory Duality of radialion and
matter. de-Broglie’s hypothesis, denvation of de-Broglie refation and 11s
exponim enfal confirmahon

" Formation of & wave-packel, llustrations Wncertainty principle relating
o posiion and mamenlum, energy and lime applicalion Caomplementanty
punciple. pholon intgrprelation of two shil intardference
Einstein-de-Hroghe relations as a link belween pallicle and wave
propagation. propagsalion ol ‘maller waves lime dependent and
tmeindependent Schrodinger equations. physicdl meaning of condihons (o
be salisfied by Schrodinger equalion as an operator equation Fastulalury
approsich 1o wave mechanics, operalars, chsewvable and measurements
Simple one dimensional problems particle in a box wilh nigvil Walls, concep!
af a potential well wave functians and energies lor the ground and exciled
states, quantisalign of energy qualitative thscussion of the solutian for shallow
potential well
Operalors. eigenvalues and sigenfunction Linear operatars, produit of
iwo operalors. commuling and non- commuling operalors slmultgneuus eigen
junction . arthogonal lunctians Hormilion operatars. Iheir eigen values
expeclalion values of an operator .

Simple harmonic Oscillator, slep up and step down operalors. eigen
functicns and eigen values of the ground state and excited slates, Zetg-
point energy. Probabilily densily and ils vanalion wilh degree of excilation
orihogonality of wave lunclions. Other one-dimensional  problems - Step
potantials. penetration through a reclangular barrier, transmission Co-
eHicents barriers of special shapes, quantum mechanical lunnelling. Particle
in a three-dimensional cubical box, degeneracy

Angular momentum and spin  Orbilal angular momentum, operalors Io;
its cartesian components, commulalion relauons, mulual as well as with L
operators L and L . their interpretalion as slep operators eigenvalues ol Lz
hall integral values for quantum numbers  Angular mamentem operators in
sphencal co-ordinales | evalualion of (heir eigen functions exphcily in lerms
ol ihe co-ordinales, their degenracy, Schrodinger equation for hydrogen
alom in sphencal polar co-ordinates, seperalion Into radial and angular
vanahles and their solutions ground stale of hydrogen alom; discussion of
spherical harmonics

B Su PART-II SYLLAR| g

Angular momentum and magnelic mamen] ol election Hue 1 Gt
L i 0gr
motion. Bahr magneton Sterrt Gerach expenmen) U"‘ana—: Hital

Goudsmit's hypotnesis ol electron spin. Paull s metnog g ipin . -“::iu
- ¥ )
alongwith the thiee co-ardingles in Sehrodingsr sgualian Egetivaluns and

egen fudtions ol spin aperalor, Paulispin speralors and commualian relglions
Group B
{Statistical Physics) ; Set 4 Questions
; .T""" fundamental assumplions of statstical mechanics probabilty
distribution and entropy Ballzman distnbution. Partiion funsion ang s
conversion lo hermo-dynamic lunction Hemmtollz free energy edosiion ang
Gibbs' paradox. Elements of ensemble theory and Liouwille s theram
Canomcal ensemble and thermdynamics Simple apphation of ensgmple
theory (o perfect gas Fermi-Dirac distnoution. Bose: Emstem distnbuiion and
their simple applications Radial distribution lunclicn and its r=ialion 1
thermodynamic functions. A briel wiroduction lo phase transiormation
Paper - VI
This paper will be ol 100 marks Question 1 will comain jen anesiive
questions and it will he compulsary. Four questions are 1o be sel rom group
Aand group B each The canddates will be required 10 answel two questions
from each group The gueslions will be o squal value
GROUP A
[Nuclear physics) ; Set 4 gueslions
Structure of nucleus: disccvery of Ihe nucleus, composiion Basic
nroperlies, charge, mass. size spin magnellc moment, elecinc quariupcie
momenl. binding energey. binding energy per nuclzan ana its observed
vanation with mass number of Ihe nucleus Coulamb energy, volume energy
surface energy. other correcuuns, explanalion of binding energy curve Liguid
drop model of lhe nucleus
Radioaclivity Decay Cunstant and half-life; methods measuremeant of
hall-life Gewger-Nutlall law, Gomow’s exglanation Beta decay, Fermi's theory,
neutring and anlingulring . !
~ Deteviors of charged panticles, lon chamber, Geiger, counter. rasaiving
time. cloud chamber. pholographic emulsians and bubble chambers
IAcceIeramrs Need far accelerators. Cockroft, Wallon, van de Groat,
cychic ﬂ.l_:ce!eramrs. cyclalron, synchrocy wlatron, variable energy Cycloiron
Amli_mal radioactivity = Nuclear fission, Neulron reactans Fermi and
lransuranic elements, chain reaction criticality, moderators
Discovery of cosmic rays ' Hard and soft components discovery of
muon, pion, heavymesons and hyperon, mass and lifetime determination
for muan and pion.
_P_rirnary cosmic rays ' Extensive air showers, solar modulaticn of primary
cosmic rays, effect of earth's  magnelic field on the cosmic ray Irajectones
GROUP B
(Sclid State Physics) : Set 4 qustions.
Elemenis ol crystallography Bravais Jattice Milier indices Seven crystal
Syslems, simple crytal struciures of Nacl, CaCl ang diamoni-

Scanned by CamScanner



B Sc. PART-NIl SYLLABUS

interaction of X-rays. neutrons and elections wl[h malter, Diffraction gf
X'rays from a pertect crystal, Bragg's law. Recl::::::lzmrr: I:a ll:lce' SWily
construction end Brillonin Zones Crystal binding— - melallic, COvaIu_gm

vanderwaal's binding vanderwaal London interaction and cohesive
il i | energy and Madelung onstant.
energy of inen gas crystals Madelung q .

Free eleciron (heory of metals. Heal capacily of electron gas Eiectrical
conductivity of metals Bollzmann Transpart equalfon. Sommerield 1heary.9|
electrical conductivity Band theory or Solids Bioch's theorem Kiomng Penney
model. Distinction between metal, semicanducter and insulator Instrinic
and exinnsic semiconductors Transistors pen juction reclifiec. Hall effect,

Paper- VIl A ELECTIVE . ‘ .

This paper wlll be ol 100 marks Question 1 will contain tan objective
questions which will be compulsory Four queulpns are lo be sel from group
A and group § each. The candidales will be required 10 answer two queslions
fram each group. The questions will te ol equal value.

GROUP A
(Biophysics) : Set 4 questions
Whal is biaphysics? History of biophysics, life-order of chaos
Plant and animal cells, encosialic, procanolic cells composilion of cellin
terms of waler. prolemn, phospho-hipid; lipid elc Function of cell membrane.
cyloplasm nucleus, mitochondria. microsomes and other cell organelles.
Biololical Molecules, water. glucose. catbohydrates, Lipids pmleuqs
nucleic acids, ATP. Strugiure and funchionn relation o bana lormation G_en_ellc
code, symmelry, revision of DA structure. Prolein synlh"es‘s, transcrplian
\ranstation of Intercellular interactions molecular recognilion
Neuron anatomy Cell, dendnfi. axon. background of neuron physiology
Physical and chermical background ol membrane potential _
Nerust equation | Resting potential. jonic pump, poses of different ionic
species) action potential Voltage clamp technique, conduction changes and
Hodgkin-Huxley analysis. Cable eqalion; propagalion of action potential,
compound action potennal

Photosynthet'c Process ~Quantum efficiency Phato. system tand Il .
nalure of electton transport Bio energelics . Gibbs free energy, eyuilibrium
constants in Chemical reaction

Interconversion of eneigies . elecirical and Chemical hall cell potentials
Redox polential, ATP siruclure and reaction, Changes in Gibbs free energy
in AT P formation, Redox couple, Bioenergelics in chloroplaslis.

GROUP-B
{ Information Technology) : Set 4 Questions.

Introduction 1o compuler Hardware, Input Devices, oulput devices siorage
devices & CPU, Computer software. operating systems (MS-DOS & its main
commands, Windows 95/98/XP), Iniroduction 1o MS-Office (WORD. Excel
Power paint)

Introduction 1o data communication & network fundamentals. Introduction
10 Internel madem, Inlemet Service Provider, Internel explorer, e-mail, search
engine, World Wide Web, websiles, crealion ar websile, himl,

L. B Sc PART.) SYLLABUS

intraduction lo © and Ce+ Frogtamming e
Basics of programming. INPUL-SUIRGL 5lajem
Keywards, Data type, Operatnes Tokeny

Programming n T+ for g
dimensional arrays malices
malrices.

[N. B. Out of two elective papers VIl A and Vil B, {
study any one of them only.] '

Paper-VII B ELECTIVE
GROUP- A Material Science - sel d queslion '

Main commanns mC=+
Enl funczlions headarlje

alr;lr.ln malhematical probiems one & two
dilitn ubtraclion and mulll;mc;mnn al

he students wil|

) Full marks-
Crytal Structure - Unil cell and Bravais Latlice Different types of c,.'.l::
yale

slructures. Reciprocal lallice. its malhematcal jepres .
applications. Xray-ditfraction methods for (1) de!gf:‘;air;‘:1l-ﬁlIi.;:‘!jd
para-melers (i) measuremen! of Bragg angle and Interplaner sparin L:
Introduction lo Neutron and Eleclron Diffracton =
imperfection in Solid - Various types ¢l crysialline imperdeciion Fain
delecl. Edge and screw dislocatonz, Origin el dislocalions, Rale of dislocation
in crystal growth. Plastic detormation ' b '
~ Electronic Conduction in Sollds Electrical conductivity, Free electron
theory, Fermi velocily and meanfreepath. Temperalure and impurily efiect
Temperalure dependent resislivily Introduetion to Kondo and spin glass
alloys’

Superconducting Materials: Experimental resulls . d. ¢ eleclrizal
resistivily, Meissner Effect, Critical lield, Type | and Type || supercanductars
Isotrope effect. specilic heal anomaly

Thermadynamics of Supercanducting transition. Londaon equalions
Introduction o Cooper pairs. High temperature, Superconductare

Ma_gnelic Material : Classification of magnetic matenals Exchange
Interaction in Magnelic malenals, Magnelic Anisotropy and Magnetoslncuan
Hard and Soft Magnatic Matenals Ferrile lor Microwave applicalions

Dielectric Materials Dielectric constant and polarizabilily Frequency
dgpendanca of pularizability, Insulating Matenials, Ferroelectrics,
Piezoeleclrics, Eleclrels Applications ol d-elecinc materials

GROUP-B
Advance Electronics (set 4 questions)

Zener diode characteristic, Design of constan! vollage power supply.
SCR, Cantrol circuits using SCR UJT Relaxalion oscillalor using U J T
Enchancement mode and Depletion mode Mosfet, Mosfel Biasing, Amplifier
circuits using Mostel, CM 0 S Inverter Negallve feedback, Effect of negative
feedback on gain, landwilelb distortion, Inpul and output Impedence, Stabdily
of feedback ampiifiers, Nyquist-Criterion, Difference amplifier and its CMRR
Structure of optrational emplifiers. Gain, in pul impedence. oulpul
Impedenca of Inverling and non-inverling operational amplifiars Operatianal
amplifier as summor, Log and antl-log amplifier, operational amplifier as
Diff'erentiator and Integrator.
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Amplitude. frequency and phase modulation sidebands of ampinude
modlulated Wave, crcuits producing amphtude. modulation, Demodulahan.
envelop dectection . Black diagram ol superhetrodyne recewer and T V

Paper - VIII (Practical)

Paper VIl wil be a practical paper consistng of two groups-VIl! Aand
VIl B The whole paper will be of 100 marks. The candidetes will nave to
perform one experiment each from VIl A and VIII B in the alloteted time ol
eight hours

W~ E W —

10
11
12
13
14
is

1

VIII A
The syllabus shall include the following expgrtmems -
Junction diode and Zener diods characternistic
BJT Characterislics.
FET characterislics.
Static characteristics of tetrode
Verification of child-Langmuir law.
Frequency response of R C ampliier
Efject of negative feedback R. C. amphfier
Properties of Hortley oscillator
Study of a plate modulated amplifier
Frequency response of a tuned | - F amplifier.
Sensitivity study of a grid leak detector.
Diode delector and its Use as a voltmeler
Study of load characteristics of a rectifier
Mullivibrator and study of its forms
Sludy of logic gates (AND NAND, OR, NOR)

Vil B

The syllabus shall include the following experiments.

V erification of Brewster's law.

Verification of Fresnel's laws of reflection, and refraction of
polarised light. -

Analysis of elliptically polarised light

Inductance by Anderson'’s btidge.

Mutnal inductance by Carey — Foster's bridge .

Frequency characteristics of low-pass filter.
e/m by Braun's \ube.

e/m by Helical method.

Mesurement of Hall co-efficient,

Band gap of semiconductor.

Planck's constant by photo cell method.
Power factor of an A.G. fan by

) Three ammeters method (i) Three voltmeters method.
Copper loss and iron loss of a transformer.

Insﬁljlon loss variation with load of the T-section of an
attenuator

Beta ray absorption coeflicient of a metal by G. M counter.

IS
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and envelope detec. mn radio
transmitters (w9 block
AND, OR NAND and

average
simple idea of
Logic circuits -

ic gales. |
il nts Inpul and output devices

yTE. Programning of some

Solid state amplitude modulator
receivers, superhetrodyne receivers
diagrams ) CRO and its apphcations
NOR operations with the help of simple | x

Types of compulers and its basic compon o
Cencepts of Hardware and software BITS «nd

g e'
simple mathematical problems in BASIC languagd

r-11l Practical
Fape ' Full Marks - 25

Pass Marks -10
Time 3 hours

The syllabus shall include the following exper!mer.\.ts :

} e_Uyse of oscilloscope to measure (i) Voltage, (i) current and

(i) frequency.

Determination of c/m of electron.

Verificatlon of child Langmur law,

Characteritics of a friode valve.

Characteritics of BJT.

Characteristics of FET.

Characteristics of P-N junctions.

Frequency response of R. C. coupled amplifier.
LCR resonance circuit (i) Series (paralles.)

10. Determination of self and mutual Inductanses.

11. Comparision of capacitus by De-Sauty's bridge.

12. Calibration of prism spectromete.

mm_—-qg)m.nwru

13. Calibration at grating speCtromeler.
CHEMISTRY(Hons)
PAPER - V (Theory)

Physical Chemistry

Time -3 .
T2 Hours ' Full Marks-100
ne questions are to be set. The queltion 1 is ojective (I x 20

marks) and will screen the entire pa :
: : per. Student will i
five questions of which question 1 is compulsory. Il be required to answer

1. Elementary Quantum Mechanics :—

Black body radiation. Planck’'s radiali :
capacity of solids Bohr's model of h?:r?gne:\att’::lpt(ifl:::im t? o he‘at
defects. Compton effect. De- Broglig hypothesis, the Heisenbe}":-?l lon) and its
principle. Sinusoidal wave equation, Hamiltonian operator t’st:.hg sl )
equation -and its imprtance, Phyaical Interpretation of iha i e L
Postulates of quantum mechanics., Particle in a one wave function.

: dimensi
Schrodinger wave equation for H-atom, Separation ienn{st:?::I box.
(without erivation).’ Quantum numbers & their Importance hyufoqgueati?us
n like

wave functions, radial wave functions, angular wave funciions
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Solid state amplitude modulator average and envelope.. detec.~n radio
receivers, superhetrodyne receivers simple idea of transmitlers (vt block
diagrams ) CRO and its applications Logic circulls - AND, OR NAND and
NOR operations with the help of simple logic gales.

Types of computers and its basic components Inputand output devices
Concepls of Hardware and software BITS ..a BYTE. Programning of sume
simple mathematical problems in BASIC language,

Paper-lll Practical

Full Marks - 25

Time 3 hours Pass Marks -10

The syllabus shall include the following experiments

I Use of oscilloscope to measure (i) Voltage,(ii) current and
(i) frequency

Determination of c/m of electron

Verificatlon of child Langmur |law,

Charactentics of a friode valve.

Characteritics of BJT.

Characteristics of FET,

Characteristics of P-N junctions.

Frequency response of R. C. coupled amplifier,

LCR resonance circuit (i) Series (paralles.)

10. Determination of self and mutual Inductanses.

11. Comparision of capacitus by De-Sauty's bridge.
12. Calibration of prism spectromete.

13. Calibration at grating spectrometer.
CHEMISTRY,(Hons)
PAPER -V (Theory)

Physical Chemistry

Time -3 Hours

‘ ‘ Full Marks-100
In all nine questions are to be set. The queltion 1 is ojective (I x 20

marks) and will screen the entire paper. Student will be required to answer
five questions of which question 1 is compulsory.

1. Elementary Quantum Mechanics :-

Black body radiation. Planck’s radiation law, Photo-electric effect, heat
capacity of solids Bohr's model of hydrogen atom (no derivation) and its
defects. Compton effect. De- Brog_lle hvpolham;, the Heisenberg's uncertainity
principle. Sinusoidal wave equation, Hamiltonian operator. Schrodinger wave

Lation and its imprtance, Phyaical Interpretation oi_ the wave function
o s of gquantum mechanics., Particle in a one dimensional box.
Pnswlar:fodlnger wave equation for H-atom, Separation in three equations
(wilhiz' r erivauon),'ouan!ufrznf;:':::r:n& Itheir Impforlagce hydrogen like

. ve . @ngular wave functions.
wave functions, radial wa
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B.Sc. PART-IIl SYI LABUS

2 Spectroscopy -

Introduction, electromagnetic radiation, regions of the spectrum,
basic'features of different speclrometers, statement of the Bo:n oppenheirmer
approximation.

Rotational Spectrum :—

o Diatomic molecules. Energy levels of a rigid rotor (sem i-classical
principles), selection rules, spectial intensity , distribution using population
distribution (Maxwell Boltzmann distribution) determination of bond length.
qualitative discription of non-rigid rotor. isotope-effect ' '

Vibrational Spectrum :-

Infrared spectrum, Energy levels of simple harmonic pscillator , selection
rules. pure vibrational specturm, intesity, determination of force constant and
qualitative relation of force constant and bond energies. effect of anharmonic
motion and isotope on the spectrum, idea of vibrational frequencies of
different functional group.

Raman spectrum, concept of polarizability. pure rotational and pure
vibrational Raman spectra of diatomic molecules, selection rules. '

Electronic Spectrum :- : -

Concept of potential energy curves for bonding aid antibonding
molecular orbital gnalitative description of selection rules and Mranck-Condon
Principles. .

Qualitativ, description of &, p and n M. Q. their energy levels and the
respective transitiors.

3 Photochemistry (-

Interaction of radiation with matter, differences between thermal and
photochemical processes, laws of photochemistry, Grathus - Drapper law,
Stark — Einstein law. Jablonski diagram depicting various processes occuring
in the excited State, qualitative description of fluorescence. phosphorescence.,
non-radialize processes (internal conversion, infersystem crossing) quantam
yield, pholosensitized reactions energy transfer processes (simple examples).

4. Physical properties And Molecular Structure ;-

Optical activity, ‘polarization-(clausius Mossotle egn). orientation of
dipoles in.an electric field, dipole moment, induced dipole moment,
measurement of dipole moment temperalure melthod and refractivity method,
dipole moment and structure of molecules. magnetic properlies para-
magnetism, dramagnelism and feeromgnetics.

5 Electrochemistry Il i~

Type of reversible electrodes — gas metal ion, metal-metal ion, melal-
insoluble salt anion and redox electrodes. Electrodes reactions, Nernest
equation, derivation of cell E. M. F. ahd single electrods potential, standard
hydrogen electrode-reference electrodes - standard electrode potential, sign
conventions, electrochemical series and Its significance.

Electrolytic and Galvanic cells-reversible and ineversible cells,
conventional representation of electro-chemical cells.
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0 B Sc PART-III SYLLABUS

B Sc PART-Il SYLLABUS

- E M F of a cell and its measirements, Computalion of cell E M F
Calculation of thermodynamic quantities of cell reaclions (y Gy Hand K)
Polanzation over potential and hydrugen overvollage concentration cell with
artiwathoul Iranspon, iquid junctian potential. application of Concantratior
cells, valency of ions. solubiity product and activity co-efficient polentiomatric
litrations '

Defnition of pr and pha determination of pH using hydrogen, quinhydrane

and glgss electrodes Bufiers, mechanism of butier action, endersan equation
Hydralyies of salls '

Corrosion=types, \neories and melhods of combating 1t

6 Statistical Thermodynamics -

Parntion fanction Interprotation of the parition funchian Translational
rotalional vibirational and elctranit partition funclion, Expressions of nlamal
energy enthalpy. entropy and Gibbs Iree energy in terms of partilion function

Theory Inorganic Chemistry

Paper-Vi

Time-3 Hours Full Marks - 100
In all nine riuestions are to be set The guestion | 1& abjeclive (1 X 20
markds) Students will be required 1o answer fiva questions of which questions
1 18 Compulsory
I Metal-ligand Bonding In Transition Metal
Complexes 10 Hrs

Lunnations of valence bond theory, an elementary idea of Crystal finh
theary: Crystal liela splibng in oclahebedral, telahedral and square planal
compiexes, lactors affecting the Cryslal-field paramelers

Il Magnelic Properties of Transition Metal Complexes 7 Hrs

Types ol megnetis behavior, melhods of delermising magnetic
susceptibility, 'spin-only formula. L-S coupling, correlation of p and ., values
arbital caninbulion to magnelic moments. application of magnetic momenl
data for 3d-melal complexes.

11 Electron Spectra of Transition Metal Complexes T Hrs

Types of ellcironic ransitions. selection rules [or d-d transitions.
speciroscopic ground siates, spectrochemical series Orgel energy level
diagram for d' and ¢ states, discussion of the electronic spectrum of
(Ti(H,D)y] %+ complex ion

i\ Thermodynamic and Kinetic Aspects of Metal Cumplex:sH

rs

A briel oulline of thermodynamic stability of metal complexes and faclars
allectng \he stability substilution reaction of square planar complexes

v Grganometallic Chemistry 10 Hrs

Dibndicn nomenclatute and classification of organometalic componads.
Prapurglion properties, bonding and mpplicalions of alkyls and aryls of Li,

Ti, a hriel accoun! ol maalalhylenic camplese. and

and
Al Hg, Sn hydragenalion. mononuclear cartbonyls and the pature of

hgmo_gesﬂﬂﬂu!sl rbonyls
ing inmetal ca

bonﬂvl'"lg Bio Inarganic Chemlistry 10 Hrs
ntial and lracs alemants (n biologcal processes. metalloperphynng
. Essaml  eforence 10 haemoglobin and myoglupin Blogical rote af alkal
:-::2 iﬁaclme earl'h.melﬂ‘ jons with special relerence 1o Ca’> Nitrogen fiatiun
Vil Silicones and Phosphazenes 4inre
Silicones and phosphazenes as cxamples of inorganic polymers nalure

af bending N triphosphazenes

il Chemistry of Actinides _ .
\éeneral 1eah.r|?es and chemistr y of actinides chemistiy of separation of

N P . andA_ from U, semilarity between he laller acinides and Itz

L
lhitefuds Organic Chemistry (Theory )

'Il'zl:'tl:"l ::urs Full Marks-100

In all mine questions are 1o ‘be set The question 1 15 Olyje-jive (1x 20
maiksl Students will be required to answer five questions of v sh auestion
| is compolsory

1 Spectroscopy -

Muclear Magnetic Resonance, Chemical shill and structure  Muclpar
Shielding and deshielding. Spin-spin splitung and coumpling constan!s
idenlilicatian of kinds of protons, Arcas and peaks. Inlerprsation of TMR
spectra of simple organic molecules such as ethyl bromide elhancl
acelaldshyde, 1. 1. 2-lribromoelhane ethyl scelate toluene and
acelophenaone.

Problems pertaining to the struclure slucidation of simple arganic
molecules using UV, IR and PMR speciros copic technigue

2 Mechanism of organic reaclions .-

Nutleophilic substitution al 8 saturaled carbon atom study with
telerence to kinetics (SN' ang SN°) Mechanism and Ewidence,
Sterenchemisiry, Efiect and structure of organochain, nucleophilic pofarity
of sojvent and leavin group. Ebminalion Reaclions- Sludy wilh reference
Kinelics {E1 and E%)

Mechanism, Evidences, Mechamstic Vanable Slereochemistry, Salya
Zeff's rule, Hofmann's eliminalion

1 Condensed Poly nuclear Hydrocarbons =

Napthalene. Anthracene and phenanthrene-Physic properties, Chemical
properiies, Structure, Synthesis Derivatives of nephthalena, anthracene and
phenanthrene Molecula overcrowding.

Heterocyclic Compounds -

Introduction ! Molecular or bilal picture gnd aromatic characlenistics of
pyrrole furan, thiophene and pyndine, Methods of synthess and chemical
reaclions with particular emphasis on the mechanism of elecirophilic
substitution Mechamsm of nucleophilic substitution reactiors in pynhding
danvalives. Comparision of baslcily of pyridine piperidine and pyrrole
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B.Sc PART-Il SYLLABUS

—

Intreduction to conaensed five and six membered helerucvcuc
Preparation and reaclions olindole. quinoline and isoquinoline with specia|
reference (o Fisher indole synthesis, Skraup's systhesis and Bischier_
Napleraiski synihesis Mechanism of electrophilic substitution reactions of
indoie . quinoline and 1Isoquinaline ‘

- Name Reaction -

Perkin Reaction. Macnich Reaclion, Michael Reaclion,
Rearrangement Fries Rearran
synthesis, Darzen's
melhylation

&  Ureide and Uric acid-Xanthene, Calfiene.

7 Plant Piaments —Anthacynins, flavones and Isofianones
8. Amino Acids, Peptides, Proteins & Nuclic Acids :-
Classification, slructure and stereochemistry of amino acids. Acid-base

behaviour iscelacive Roint and electro-pharesis Preparalion and reaclions
or a-amino acids,

Struciure and Nomenclalure of peplides and proteins Classification of
proteins, Peplide structure delerminalion and group analysis, salgclive
hydrolysis of pepliges Classical peptide synthesis, Solid-phasa peplide

synihesis Structure of peplides and praleing Levels of protein sinicture
Protein denaturahomrenalura!lun

Nucleic Acig - Intr
Ribonuclenside and nibenn
9 Synthetic Dyes
C alour and constolian (electron e concep|
Chemistry ang Synihesis of M
Crysial vialer Phenalihalein .
Paper Vil (Practical)
Time -6 hours,

Beckmann's
gement, Claiseu Rearrangemeant, Arndl ~ Eislerf

glycidic Ester synthesis, Hofmann's Exhaustive

oduclion. Constitluents gf

nuclelc acig
ucleotides. The double helical s

ructure of DNA

). Classificalion ol dyes,
elhyl Orange, Congo red, Malachit green,
luorescain, Alizarin and Indigo,

Full Marks-100
GROUP-A (40 Marks)

1 Determination of malecular weight of volatile liquids by Victor Meyer

melhod

2 Delermination af surface tensio
and calculation of Paracbor values.

3 Délermination of co-effieciant of viscosily of liquids using Ostwald
viscomeler, '

4  Delermination
immiscible liquds

5  Delermination of fala conslani for b
H" ians al raom lemparalure,

68 Thermochemist
neutralisation

n- ol iguid using slalagamomater

of partition cofficient of solules between two

ydrolysis of Esfer Calalysed by

ry - Heatof solulian of solule in a solyent . heal of

GROUP-B (40 Marks)

1 Gravimetric Analysis Estimations of Ag+, Ba<,

NIt cy?,
Cl'. and 50 b

————_.______-‘-_-l‘

B Sc PART.||) SYLLARYS

GROUP.C
Record of class wark and ViIva-voce

NOTE One expenmen
sal for each Candidate

Group (B) 10 bie sef for each Candidale

LT

1 from Group {A) and one from Group () 15 be

B. Sc. Part-lll General/Subsi

dary
(Theory)

Paper- (Il
Time—3 hours

Full Marks-75
There shall be three Groups & (Physizal) Group B (Inotganic) and G i
2 (Organic) each Qroop carrying 26 m

arks. In each group lour QUESHONS Hra
10 be set out of which ko are be be answered Sixqueslions aredo be Grswermy
inall

Group A (Physical Chemistry)
1 Physical propertics and Molec

ular structure of simple molecules -
Surlace e

15100, Parachor, Molar velume Viscoaty Diple mome
¢ Colipidal State —Classification, Preparation of cellod
their purnfication Froperiies ol colloids Precipitatian of Collg
achan ot collalds

3 Absorption - Types of adsorplian. Adsorstan 1satherm, Freuntich
adsorplien Isathesm Langmuir Agsorpran lsotherms

4 Catalysis — Characteristi

©s of catalyss. Types
Calatysis. Theory of Catalysis Aulocalaysis

Group-B
Inorganic Chemistry
Co-ordination compounds:—

Double salls ang Co-ordination compounds ‘Warnar ¢ Co-ardinalion
theary and s exrerimenital Verification, Sidwizk's theor
number. chelates. Nomenclalure of co-ardinalion cimp
co-ordinalion compounds Valen

2 Transition elements -

General characlensycs of fransition elements with spedial reference 1o
3d-senies in respect of electconic configuration atomic and o radi lonisahon
Polential oxidation slates and their relalive slability Magneue propeny, calour
complex lormation and catalylic praperty

3 Chemistry of Lanthanide elements -—

Elecironic configuraion eccurance and Isclatar oxidallen
fadn and lanthanide contration, complex formation and colour

4 Organometaliic chemistry -

Delination nemenclature and classification of arganometalic compounds.
Properiies, bonding and application of alkyls and aryle of LI Al Hg an Be
Metal ethylenic complexes, carbonyls aig nature of bonding in metal carbonyls

5 The chemistry of individual element and their compounds —
(1) Mdlybdenum

nl
alsolulion anz
14, and Protechive

ol cotalysis Enzyme
1

y of effective atomic
ounds, Isomensm in
cebiend theory of 'ransilisn mets) compilexes

Statas, fanic

(1) Platinum metals with speqal reference 1o palladium and platinum
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GROUP-C
Record of class work and viva-voce. 10+ 10

NOTE : One experiment from Group (A) and one from Group (B) to be
sel for each Candidate.

Group (B) to be set for each Candidate.

B. Sc. Part-lll General/Subsidary

Paper- Il (Theory)

Time—3 hours Full Marks-75

There shall be three Groups A (Physical) Group B (Inorganic) and Group
C (Organic) each groop carrying 25 marks. In each group four questions are
to be set out of which two are be be answered Six questions are to be answered
in ail.

Group A (Physical Chemistry)

1 Physucal properties and Molecular structure of simple molecules -
Surface tension, Parachor, Maolar volume Visceosity. Diple moment.

2 Colloidal State — Classification, Preparation of colloidal solution and
their purification Properties of colloids Precipitation of Colloid, and Protective
action of colloids.

3 Absorption — Types of adsorptian, Adsorption isotherm, Freunhch
adsorption, Isatherm Langmuir Aasorption Isotherms

4 Catalysis — Characleristics of catalysis, Types of catalysis, Enzyme
Calatysis, Theory of Catalysis Autocataysis.
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v Ecology —
| A nalysis of sell and pond biata.
2 Determination of dissolved O. in pond water provided (at least one
ot of instruments for each batch of 5 students).
v Class work record (Regularly signed record be given due credit) (5)
vl field work and viva related to the subject matter covered In this
pracucal paper. (5)

B. Sc. Part-lll
Zoology Honours

Paper- V (Theory)

(Biochemistry, Mammalian physiology and Endocrirology)

Time-3 hours Full Marks-100

In all ten questions to be set (three questions from each gfoup) besides
guestion 1 which shall be objective, (1 X 20 marks) and will screen the
whole syllabus of this paper. Student s will be required tc answer five questions
selecting at least one from each group. Questions i shall be compulisory,

Group — A ‘

1. Biochemistry .

(1) Structure and classification of amino acids, structure of proten,
structure and classification of carbohydrate (with special reference to mono
and disaccharides and hemoglycan polysachandes). Structure and
classification of fatty acids, Structure and classification of hpics

(1) Metabolism of Carbodydrates: Glycolysis and Kreb's cycle
glycogenesis and glycogenolysis.

(iii) Vitamin : Their definitions. names and roles.

_ Group- B

II. Mammalian Physiology with special reference to man..

(i) Digestive enzymes : regulation of their secretion and their action in
Gastrointestinal tract. &

(i) Physiology of respiration: ventilation (with an idea external condective
conductance of gases and their control, diffusion conductance of gases
across lung alveoli Picks equation for diffusive and convective conductane
of gases and internal 'connective conductance of gases through blood.

(i) Physiology muscle contractiction.
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| (Iv) Water and electrolyte metabolism Osmotic anatomy and waler and

eled:\:lwePr:Esﬁg:: of Nitragen excretion: Synthesis of urea and ils removal.
(vi1 Blcod acid-base regulation
{wn) Blood coagulation.
(vitl) Immune system and AIDS
ll o o i [ bral cortex in man
x)  Funcuenal divisicn af cerebral cortex . -
ltlli] Physialogy of reproduction  androgens and theair gcthns
faliculogenesis. avulation. corpus lutecum and mestrual cycle, Ovarian
hormones and their action _
Group~-C
i Endocrinology with special relerence o man. ) N
(1) Adenchypophysis chemical nature of Hormones and their funclions,
leed back mechanisms

(n) Neurohypophysis. ongin, release, Chemical nalure and aclion ol
hormones
(i) Thyroid chemistry and action of hornones.

W) Adrenal - chemistry ol corticostersids, their actions and contral of
their secrelion

(v) Islets of Langerhans
ucagan insulin somalostation a

Paper VI (Theory)
(Cell Biology, Genetics, Biotechnology and Biometry)

Time-3 hours Full Marks-100
In all nine questions are 1o be sel, out of which guestian 1 shall be
(1 x 20 marks) and will screeen the whale of this paper. Students

will be required to answer five question selecting lwo from ane group: Question
1 shall be compulsory

1. Cell Biology

(1) Elementary idea of working principle and magnifying power of an
electron microscope. Ultrasiructure and function of plasme membrane,
Endeplasmic reticulum, Nudleus, Mitochondia, Golgi coniplex, Bibosnmea
Lysosames, Cell junctions. cell adhesion and exira cellular malrix.

2. Biometry '

(1) Normal distribution and its alributes: fange. mode,
median and arithmatic mean _

() Standard deviation, standard errar, simple t-_lesl and Chi-square test
‘ (i) Essential parts and functioning of a computer,

chemistry and physiological aclions of
nd pancrealic polypeptides,

objective

Group~B
Genelics and Biotechnology
" 1) Laws of inherilance
’p fim  Genetics ABO blood groups . |
(i) Interaction of genes with relerence l_o coa_t c_oiour in mammals.
| | (iv) Structure and rephcation of DNA. Transcription and translation.

i

= on A ) SYLU—BU.‘; ‘

(v) Structure of chromosames. chromosomal shengn 1
significance. =

(vi) Sex determinalion and sex linkeqd inbariy

(vu}‘BmIechnulugy Concept and scope imp
nology. culture of animal tissue, arificial breed
hypaphysation Basic concepis of genelic engine

(viir) Biotechnalogy, efhical issuas and binsa

Paper VII (Theory)

Time : 3 hours

fiiy 1_,1"_‘.
ANCe in man
ortam Protun
ing n Gange
ering.
fety regulatioys

S:?E.meth

e

=dfpe Ll';

Full Marks - 10t
on | shall b= aba
paper Stadens w b
g two from each group

In all nine queslions are 16 be sel, out af which quasl
tive (1 x 20 marks) and will screen the whole of thig
required o answer five quesltions attemptin

Quesijg
1 shall be compulsary

Group - A
| Paleozoolagy

W Geological ers - Their duration, and char

actensiic fauns
() Contmental drify

{iii) Fossils Their formalicn and age determination,

Il Evolutionary history

) Fossil history of harse

{i) Origin and evalution of man.

I Zoogeography

(i1 Zoogeographical reaims of the wo
peculianies and mammalian launa

(n) Thegries and grinciples of animal distribution
Group - B

rid, their boundaries chmatic

IV Mechanism of Evolution

(i) Sources of hereditary variations and their role in evollihon

(i) Theories ¢l evolution, Darwinism. and Neg-

(i) Isolating mechanism and (heir role in evaly

(iv) Hardy-Winbe
Evolutionary history.

V. Animal Behaviogr

M Innale and learned behavipur.

(i) Terretonality and reproductive behaviou;

(lii) Social behavioyr jn insects and primates.

(iv) Parental care in fishes and birds

(v) Migratory behaviour in birds

(v) Bialogical clock

Darwinism.
lion,
g Law and genelic equilibrium, genetic drft, B
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Paper vill [Pracm:al)wn
Vv, Vi&
{Ba-“d =L Full Marks — 100
Time — 6 hours 40)
AR s ino acids using paper
1 Determination of R| value of any four aming

chramatography

Delerminahon o pk al an amind acid.

[N

(8)

I Hematolagy ol trogimammal.

1 Enumeratian of total RBC.

2 Determination of ESR of blood

3 Estimation of hemoglobin in blood

4. Determinaton of bleeding and clatling time !

il Physiciogy (12)

1 Oetermnation of O, uptake by an equatic animal|

2 Simgle hiean beadl and iHuscle conliaciion curve by drum method

(Kymograph)

IV Dissection to show four of the following endocrine glands of a
mammal  Ovary Testis, Thyroid, Adrenal, Pancreas, Pituitary.  (8)

v

Identification and commenl upon the histological slides of any
three of the lollowing - Pituitary, Adrenal, Ovary, Testis, Isiets of Langer-

hans, Thymus, Thyroid, Parathyroid and Vaginal smears. (12)
VI Cell Biology (10)
A

1. Vilal staiming of muochendria in buccal epithelium and seciglary gran-
ules in salivary glands of cockroach

2 Acetocarmine preparation of chromosomes of Chironomous/itoso.
phila larva Root ip of onion. Testes af hopper

_ B Camments upon 2 eylological shides showing stages ol mitosis and
lirs| prophase of meiasis (2x4=8)

VI Evolution and Palagontology 4

1 Serial homalogy as exhibiled by appendage of Prawn and dentilion
of a mammal .

2 Adaplive radialion as exhibiled by beaks of birds.
3 Homology as exhibiled by the fore limbs of tree frog Calotes.
*Hemidaclylus, rat, bat and birg:

4 Analogy as exhibited by the wings of tird, palagium of bal and wings
of insects

5 Study of fossils.
Vil Comments on ane specimen exhibiting animal behaviour. (4)
1 Mendelism hinkage and crossing over.

2 Sexdeterminalion and sex-linked inberilance in man
Il Cell Bialogy

1 Ullrastructure ang function of plasma membrane, Endoplasmic

reticulumm Mitochondria, Golgi Bady, Lysosome and Chiamonge .

2. (amelogenesis, Fedilization and painthes ocaenes;s
. Paper Ill B (Practical) (General Course)
Time 3 hours Full Mars . 3,
Pass Marke - m
1 Determination of dissalved cxygen in water with the help of Wiay ey .
Volumelric Method )
2 Delermmation of Prof difierent waler samples (4
3. Identification and comment on he Zoo-tiota present in water 14
4. Squash preparation (o slow stages of mitosis (Onion oo ks, Meing:

{Graséhopp’er} and gianl Chromosomes of Chironomus, Drosaphiia lira (4

5 Vial staiming of mitochondiia in the buceal epithelium and secretar,
grantiles in salivary glands of cockroach. {4

i, Class record, _ N "'i I
X Instrumentation wnrking of PHmeter, calarimeter, Centnfuge remacy

lometer and Kymograph (4)
X Class record (Regularly signed work be givencredit) (10}
. Expursion report and viva efated 10 The subject maller covered in

this practical papar (10}

B.A./B.Sc. Part - lll
MATHEMATICS (Hons)
Paper -V )

Total number of questions 12 (Twelve) Ancwat any six guestions selicting

at lzast one from each group. G No. 1 will be objective and compulsory

Group - A
Real Analysis :
Riemann integral, Integrability of continuous and manatonic function, The

lundamiental theotem of integral calculus, Mean value thearems of integral
calculus © - 1 Un

Improper integrais and their convergence, comparison lests, Atels and

Dinchlet's tests’ Frullani's integral, Intzgral as a function of a parametat. conlinuity.
- Derivability and integrabilily of an integral of = function of a parameler - 1.0n

Series of arbilrary lerms_ convergence divergence and ascillation, Anels

J and Dirichlet's tes!. Muliplication of serles - 1 Qn

Partial dervalion and differentiability of real valued lunctions of two vark

~ ables, Schwarz and Young's thecrem - I Qn

Fourier senes. Founes expanzion of piecewise monotinic functions- 1 an
Group-8

Complex Analysis :

Complex numbers as ordered pai.s, Geometrie representatian of com-

Plex numbers, Sereographic projection. Equation of a line Ihrough twa given

Boinls Z_and Z, Equation of a circle - 1an
: Conltinuity-and ditterentiability. of complex furictions, Analylic funchans.,
uchy's Kiemann equations, Hermonic Funclions — 1Qn

S ki -
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- B Sc PARTII SYLLASVS mam rov L BYLL AR ‘
— 2
anping by slemantary functions Npbius transfor- yarstormation . The rank mifljsy M1 [Ohiwe
Elemanitary lunctions. kY s eriical mappungs, Con- | and naturol s Y {hocram, Chnge ORI Duat prapes 3
nis Cfogs rato [nverse mum | space omorphism Adimen) ol'8 Lirmar 1o et Sdun
I;'IET.I:?S Fl‘l&dl:ﬂ £ 10n : yes‘and eigen vectars of a linpa ffﬁ"-l"-'mq[..- ‘-_J.r‘r mitaan ol o
prmal mapping Group-C ofa ;l:;l;ﬂrt-l Bvil‘riwar Guadratiz and barm a‘_‘ ';’:vr Diigat Asfirigtar
Metric Spaces ; wm' o o
Definition and examales of metnc space. Naighbourhoods L " s Tota number of questions 12 (Twelve) Answer any
or pornts. Cpen and tosed sets Clagure and mlenior, Poundary poinis, .I.llﬂ'l'lﬁ atleast one from pach group Q No | will :; 2 iuastions
Subi - space of a metne space Gaushy sequences - Compleieness, Cantor's gompulsary, Ayscyee and
- - mbers 08
intisr seetion thecram, Conmction prncole: Construction of a real hu ) GROUP - A
e complsticn of i incompiete metne snace of rebiooals  Real umbers as Numerical Analysis |

a complete ordered et Dense supsets Bare category s theorm, Separabile:
Serond coumtstie ang first countadte spaces Continuous funchons Emrp-
o0 theorem  Linilors cantinuity Isametry and homomorpivsm, Equivaleol
matncs. Eguivalen meinss . Compinteness. Seguential compaciness Torally
boundid spaces F mite imersectom gropetty. Continuaus functions and Com:
pact sets Connostadness Companents. Cammuous lunstans and conaclid
sals — 1Qns
Paper - V|
Total number ol questions 12 (Twelve)
Answar any s nuestions salecting at leas) one trom each arcup, Q No
1'will be chiecuve and compikary
Group - A
Ahstract Algebra g
Centre Normakzer Conjugacy relaton. Class equation, Solvable grow
Finte groups  Cauchy's thedgrema  Sylews fist theorem  Pasyliew gubgraup
Group automorphsms lnner authomerphism, automorphism groups and e
computation, Abellaning of 2 group and its universal propeny Stuctuse thieo
tem for finite atehan groups - 40ns
Group -8
Ring Theory
Division nng. Ring hamamarphism. ldeals and Quoben! Rings. Field of
Quolients of Integral dam air Euclidean Pings Palynomidl Rings. Polynomials
over [he Rauonal Field Ewenstsn Crlenion Polynomial Kings over commuls-
\ive rings. Unique factonzation domain. Umgue faclonzaton domain. implies
sain R [x, £y Xy x| Modules & is properies - 4 0ns

Group-C

Linear algebra : .

Difinion and examples of vector spaces, subspacey Sum and direct sum
of subspaces, Linear span. Linear dep:ndence, independence and thui tia-
sic propenties, Basic, Finilz dimeng'onal vectorn spaces Exitstence (heorem
far bases. Invanance of thy numter of elemiénts of a bass sel Dimansian,
Existence ol compementary subrpace of 3 finite dimensional vector space,
Dimension ol subspaces Oh.ohet space and s dimension, Lineat
ransformations and their repre- sntalion as matnces.Tne Algebra of linear

Selutien of equations Hesection Becant Ragula Falw taewinn s Mathes
pots af Polynemial mletpolalion Fermudat Using dillotences Numerew Do
erentialon Numercal Guadrature, Nuwion © otis & Formy i Gruss e
fure Formulas Tchybychel Formulas: Linear Equatiss Deet
solving systems of linaar Equaliars (Gauss Elemutnr | U 1

I].Chb“‘“‘f ﬁvr.omoosmrm) ltertive tioibogn (Jaessts Guaiss-Bade et
ation Metheds)

et o

- e
oMo

The algetraic Egenvalug Problem Jeoob & Meinos Grueny ’-‘v:_":f :
Housetigider Method Pawer 1Apthed OF Lletnog Lanc2is e Mpitinee O r'
nary Oifereniinl Equanones. Eier Metnaa & rgie St Weinode Rarge "yt
Methods, Mult Siep Mathous *aiins Smoson Mathos  Methods :_:.-_.-«sﬂ:_-
Numencal inlegralion Methogs based on humerical giffwrsprinimy o BoundaT)
value Problems. Egenvalue problems Approomation  Difterent
proximations, Least equare polynumial Approsmation
tian using oettioganal polynomials. Approxmatan viih Togaonamensst F .-ﬁ_:mm
Exponential Funcons, Tchybyehed! Polynomals Ratianal Forcooen 2 Lre
GROUP - B

wrelis =t g

Frlynomual ACorSEma

Prabability Theory
Motion of Protatility  Randon expenment, Sample space Amom of prot

ghility. Elementary properties of probabiity, Equally Ikely cutcome proglems

! variahles, Concepl, Cumulative disiriulion funetion aiscrete sn
linuous random vanables expectaliors. mean Vanance Moment genernat
inciton, Disciete random vanable, Bernoulli random vanable pinomia
m variatle, Geome nc random vanable, Poisson randamvanable Con-
s random vanable, Uniform random varible . expanental rangom var:
amma random varible. normal randam vanable Conditional prabai-
cor_\'dmmm! expeclatinns, Bayes \heorem. Independance. Comaouting
ion by conditioning; somie applications a st mode! a random gragh
% U model, Bivariate random vanables, Joimt distnbuticn, Joint sng
inal distribution, the correlation coefficienl Functions ol random van-
Sum ol random vanables -

; GROUP - C
mization - Up=g

& inear programmin
i Y g problem. Problems formulation . Linear program-
Mattix notation, Graphical sclution of linear programming problems
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2 B Sc. PART-IIl SYLLABUS
M .,_._.‘

ome basic properties of canvex sets, Convex function and concave funcions |
'heory and application of the simplex method of solution of a linear progr.im-
ming problem, Charne's M.Technique, The two phase method, Principle of

duality in linear Brogramming problem . Fundamental duality theorem simple

problems . The transpertation and Assignment problems - 3 Qns.
Paper - |\ .

" :ﬁtal number of questions 12 (T welve) Answer any six questions select-

g al least two from each group. Q. No. 1 will be objective and compuisory.

Group - A

Mechanics

Dynamics of Rigid Bodies
Moments and Product ofinertia, Th IPSOi '
‘ . I'he Momental Ell
Systems, Principal axes — Py T
D. Alembert's princi

ple, The general e uation i :
body, Motion of \he ¢ q s of motion of a rigid

entre of inertia and motion

of inertia — relat:ye to the cirgre
Motion of a rigid body in two dimensi o : *
Iy ' b nsions under finite ang lmpu:sc;ve
Conservation of Momentum and Energy, Lagr - : n.

; ange's iti
Mations - | grang t’.'ql,rc‘moné glt:?l

Group-B (S

Hydrostaties :

Pressure equatioq. condiliop of egullibrium, Lines of forca. Homogeneous
and hetergeneous fluids. Elastic Fluids, Surface of equal pressure, Fluid af
rest under action of gravity. Rotation fluids, Fluid Pressure on plane surffaces
Centre of pressure, Resultant pressure on curved surfaces — 3Qns .

Equilibrium of floating bodies. Centre of bouyancy syrface of buoyancy
stablity of equilibrium of floating bo@ieg Mela centre, work done in producing
a displacement vessel consaining liquid, Gas laws, Mixture of gases Internal
Energy, Adiabatic exparsics: _wgrk done in compressing a gas. el
atmosphere, convective quuhbnum - Y

Other Optional Papers : |
1. Differential Geometry
2. Discrete Mathematics N
3. Special theory of Relativity.

B.A./B.Sc. Part - lll (General) Mathematics
e Paper - lll (Pass)

S Total number of questions 16 (Si:rtc;a;ngam i, B
Answer any eight questions selecting at least one |

ns |

no. 1 will be objective and compulsory.

Cemuarm A
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B.Sc. PART-II SYLLABUS

BOTANY (Hons.) .
3H Paper -V (Theon) Full Marks - 100
me — ours

lTr: all nine questions are to be set, five from Group A and three fram Group

' d compulsory covering entire paper.

B. Question | shall be objective (1 x 20) an . Sy ey
"Studenis will be required 1o answer five questions allempling

two from Group B. —

Group - A ysiolo

1 Pl:llam water relations . Duffusin, osmosis. waier_ pn!enli.al‘
Absoplion of water. water transporl (hrough xylem, transpiration and its
significance, Mechanism of slomatal movement. _

2. Mineral Nutrition * Criterian of essentialily of elements, Micro and
Macro-nutrients, Mineral deficiency symptams and plant disorders. Nutrient
uplake nad transpan wilh special reference 1o ro'e <1 cell membrane and
lon pumps and carriers.

3. Pholasynthesis . Pholosynthetic pigments . electron lranspor!
pathway in chioroplast. Phatophosphorylation, Calvin cycle, C,—Carbon
cycle. Briefl account of Photorespiration and productivity.

4 Respiration Glycolysis,' TCA cycle. Electron transport system
Oxidative phosphorylation

5. Nirogen metaholism Nif genes, regulation ol nitrate reduclaseland
Nitrogenase, Nilrale and ammanium assimilation

6  Growth and Developmenl General aspecls, seed dormancy and
germinalion. photoperiodism, physiology of flowering Vernalizalion,
Auxin, Gibberellin, Cytokinin. Abscissic acid, ethyleue (Structure and role)

7. Plant Movement = A general accoun!.

Group B

Biochemistry
Carbohydrates

Classification and  characlerislics
slructure of some representalive of Mono,
Oligi. Polysaecharids Sterecisomers
2 Lipid : Classificalon and characteristics salur-
) aled and unsalurated fatty acids,
Oxidation of falty acids
Biosynthesis of Fatty acids.
Classification and characteristics of
Prolein and Amino acids, Prnmary,
Secondary, Tertiay and Quarermary
structure of protein _ Protein biesynthesis
Classification, propenies, mechanism of
action, laclors affecling enzyme action,

Immobilization of enzymes, Co-enzyme,
Allosleric enzymes.

3, Protein

4 Enzyme

B.Sc. FART.||| SYLLA
- Paper - VI (Theary)

Busg
N
Time - 3 Hoyrs
In all nine question are g be s
Group B. Queslion 1 shall he objective (

entire paper . Students will ba requirad |p
more than two fram group B

GROUP - A (Cyto
1. Cell division — Mitosis and Measis
2. Cell tycle and regulation - Apoptags
3. Prokaryolic and Eukaryolic
Polylene chromosame
4. Mendel's experiment
Gene inleracli
complimeritary, Supplem

Fulla
Five fram Grous 5 arks - 105

ang tr .
1%20) ang C"..‘""I{,ufﬁ':rf (:,‘ l;?& !lohrr

- =VBRIn r
Bnswar five Quetliong 5”&,“‘;“”2 rmj

genetics)

chromosama slruciure lampbryss and

and principles of inhertence
on and modified dihybri

_ entary and Duplicate factore)
6. Linkage ang Crossing over

|'
I 7. Sex-linked inh
I

5
d ralione (Epistatic

enlancein Drasophila and Man, mechani
delermination . anism gf sex

8 Chromosomal abberalion
9. Mulation - Spontaneous and Induced
10, Palyploidy - Types and effez
melosis in Nullisamics, manosomics a
1. Methads of plan improvemen — HyEndization, hyerid vigaws
12. Standard error, slandard gevialion and chi-square tes;
' o GROUP - B (Molecular Biology)

position of nucleic acid, DNA structure. B and 2 forms of
Denaturatinn ang rendturation of DNA, A

2. Helero and Euchramatins, DNA replication, Transcnplion,
3. Forms cf RNA and their role, translation

- 4. Gene strutture - Gene organisation in prokaryales and
Eukaryoles.

5. Operon concept, (Lac & Tryp
ukaryoles (in brief).

Is of aule and 4l

palyplaidy. origin and
nd trisomics

) Gene regulation in prakaryoles and

Full Marks -100
nine question are 1o be sel, Foureach from Ground A and Group B

1 shall be abjective (1 x 20) and will screen Ihe entite paper. Students
quired 1o answer five questions allampling two fram each group
2stion 1 will be compulsory.
GROUP - A (Plant Ecology)
elationship between Lhe living werld and Ihe environment,

as a system - The biosphere, the hydrasphere. dhe
itmosphere , components wilthin biosphere
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B.Sc. PART-II SYLLABYS

| | ulation.
3. Population : Basic concep!. interaction ?n?n;eagsuremenl e
d' Community - Characleristics and their

versities, ecological niche. .

e Ecosystems . Types, structiie and functins. K pyramids.
Food chain: Food web, trophic levels, ecolog!
Z.ageochemical cycles. "

Productivity : Concept and types.
'Ecological succession : Hydrosere and xerosere.
GROUP -B (Environmental Biology) .
1. Plant indicators and their role in environmental monjtorlng.
2. Soil conservation : Principles and management. 40
3. Renewable and non-renewable natural resources an

management. .

4. Conservation of endangered species, wild life management

Afforestation, Social and agroforestory.

Major sources of environmental pollution and their control.
Major vegetational belts in India .

. Environmental education and organisations.
Paper -VIIl (PRACTICAL)

Time — 6 Hours. Full Marks — 100
Practicals based on Papers V, VI and VI
Experiments on Plant Physiology

Imbibition of fatty and starchy seeds,

Measurement of OP by plasmolytic method

Effect of CO, concentration on Photosynthesis. -
Effect of light intensity on Photosynthesis.

Effect of cuticle on the rate of \ranspiration.
Measurement of rate of transpiration by Potomeler.

. Separation of chloroplast pigments by chromatography.
Biochemistry |

1. Detection of Carbohydrate.

2. Detection of Protein.

3. Detection of Lipids.

4. Netection of alkaloids/sterols.
Cytogenetics and Plant Breeding

1. *Study of stages of mitosis and meiosis.
2. Emasculation and Pollination technique.
3. Genetical problems.

Plant Ecology and Environmental Biology

Minimum size of the quadrate by species area curve method:

Measurement of frequency and density in a grassland
Water holding capacity of soil.

Measurement of PH.

Viva - Voce

Class - records

©®= @

5.
6.
7
8

N0k wh =

&HWN A
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PHYSICS

(General/Subsidiary Course)

Time:3 Hours Full Marks- 75 Pass Marks - 23
9 questions to be set, 5 to be answered.
Group A consisting of Objective questions will be Compulsory. Groups B and
C will contain 4 questions each and two questions will have to be answered
from each of them. '

GROUP - A (Objective questions)

GROUP - B (Electrostatics and Magnetism) .

Boundary conditions at the surface of separation of two dielectrics. Electric
doublets, Dipole moment, Dielectric polarisation. Electrical images-problems
involving Infinite conducting plane and thin conducting spherical shell only.

Magnetic shell, Langevin's and Weiss' theory of diapara and
ferromagnetism. Curie's law, Production and measurement of strong magnetic
fields, Magenetic circuit and Electromagnets. "

(Current Electricity and Modern Physics):

Thermodynamic treatment of Seeback, Peltier and Thomson effects and
their applications. Moving coil aperiodic and ballistic gabranometers. Growth
and ecay of currents in electric circuits. Oscillatory discharge of a condenser.

A.C.and A.C. circuts: Use of vectors and complex quantities in A.C. circuits

theory (L.R,C.R.and |.C.R. circuits), Desauty's bridge, Auderson's bridge and
Carey Foster's bridge. ‘

Measurement of electronic charge by Millkan's method and specific charge
of an electron by Thomson's method. Natural radioactivity. Rutherford & Soddy's
theory . of radioactive decay Geiger-Muller counter. Dicovery of neutrons.
Isotopes. Artificial radio-activity. Elementary ideas about nucleus and its

structure. Nuclear fission. Reactors, Aston's mass spectrograph.,

Photoelectric emission, Einsten's photoelectric equation, Photo - electric,

pPhoto-conductive and photo voltaic cells.
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B
Compton effect Bragg's law and determination of x-

Cathoge ray Osci its usesinampli
sinampll i
) illoscope and its US a.C. amplifier. Princig

ray wavelengt
tude, frequency ang ziwzmﬂ for propagation of light wav

light by moving medium Relativistic Doppler
es p.,am:wro_._ of light vanation of mass with
ativistic lormula for momenturr: and eneigy.

\ddifion of velocities Dragging ol

elocity, mass energy relation. Rel

measurements. S s
. Solid state rectifier. On® stage
ampltude modulation and demodulation Radio Eno_qm::qa_.__m: Block n_,mmm_.l_ GROUP B
GROUP - C (OPTICS) . —— (Electronics) : Set 4 questions.
Micheloson's interferomeler wami Basic circuit analysis: Circuit modeis, Kirchoil's law, single equaton
oops, single mode pan circuit, voltage and curren! divider ruies, principle of
's and Nortan's theorems, two-post analysis of an

Fermal's principle, Newton's fing.
principle, holfer's difiraction single slit, double sii

diffraclion at straight ed un
. ght edge. Fra ¢ microscope and teleg,

lransmission gratin . oy e
gs, Resolving pow! ipti i
nd elliptically polarisled _.__arm_mninm_ network.

Polarisation, praduction of plane. Circularly @
Nicol's prism. Quarter wave plate. Half-shade polarimeter Babjg

compensator,

Maxwell's equation. Equation @
solution.
Time -3 Hours PRACTICAL
The Sllabus shall include following experime
Refractive index by Spectromeler.
Wavelength by Newton's fing method.
Wavelength by plané transmission grating.
Magnifying power of telescopé.
Magnifying power of microscope.
Resolving power of telescope. .
Measurement of dip by (i) Dip-circle (i) Earth's inductor
Figure of merit of moving coil galvanomeler.
g Calibration of Ammeter and voltmeter by Potentiometer.
10. B.G.Constantand Log decrement.
11. Measurements of low and high resistance.
12. Temperature variation of electrical resistance.
13, Characteristics of valve and semi conductor diodes.
PHYSICS HONOURS

Full Marks..
nis. ;

PO AL

™~

PAPER- lil
This paper will be of 75 marks. Question 1 will contain ten objective

questions and it will be compulsory. Four questions are tobe s
; et from
and group B each. The candidates will be required to answer two n:ww%oﬂ“

from each group . The questions will be of equal value.
GROUP A

(Mathematical physics and relativity): Set 4 questions.

ra. Priciple of laser action Ruby lage, lapplications,

Bohr's theory of hydrogen spect .
f plane electromagnetic waves any

Curvilinear co-ordinates, cartesia i
. ; n, spherical polar and ¢ (indrical co-
“M__”_w_””m. cnwh_%omo:m_ uwzma_.amzo: of oo.oaqswnmm mnmhmw and vactor
X rgence an LLi i
e m_mxmm. curl. Line, surface and volume integrals. Theorems !
Partial dilferential e i i |
quation and its solutio i aria
_.m_u_mn.m_.wn:m._oz and its solution, Poisson's mnc:mmwammum_.m_az g
a i ; '
w-ﬁeq_a_mﬂn_q_ m“ﬂﬂﬁ:ﬂﬂﬂu_wﬂmﬁmzﬁ_ frame of reference Michelson ° Marley
iransformation and its no:mmacmn_ﬂ traction. Einstein's postulates Ea,an
es, length contraction and time dilation |

bles.

uperposition. Thevenin
diodes: p-n junction diode, |-V characteristics, Schockley
ectifiers, clippers and limttars, Zener diode and its
nic diodes; LED, photodiodes, optocouplers.

istors (BJT): PP and npn structure; active and
mmon emitter conliguration, inpul
mon - base configuration, output
definition of h-parameters,
rfollower, biasing methods,

Semiconductor
odel, application inr
optoelectro

Bipolar junction trans
Saturation regions, characteristics of BJT, co
and output caracteristics, B-para meler, com
characteristics, Two post analysis of @ transistor,
|oadline common base configuration concept, emithe
stability factor, low frequency model.

Field effect transistor (FET): Classification of yarious lypes E ._um._‘.
constructiongl details of junction field effect transistor. chain characteristics of
JFET, Emm__._.m of JFET, operating regions, pinch off voltage, idea of metal oxide
semiconductor (MOS) transister.

Amplifiers: frequency response of amplifiers, LC and CR response,
pandwidth and rise time, amplifier, flat band equivalent circuits with and without
input and output loading, Cascade conneclions. Decibel power, gain and loss.
Conversion to voltage and current gain, Bode’s plots.

Oscillators and wave-form generators: positive feed back, Barknausen
criterion, RC oscillator, wien Bridge oscillator, phase shift oscillator, coipitt’s
oscillator, Hartley Oscillator, operational amplifier, squaré wave generator,
calculations of frequency and amplitude ot oscillator, unijunction oscillator.

Digital circuits: binary system. Boolean algebra, AND, OR, NAND. NOR
gates, TTLlogic families, NMOS and CMOS circuits, ECL gates, pinary address,
Arithmetic tunction circuits digital comparator/decoder. demultiplexer data
selector, encoders, HOM, address in of ROM PROM, EROM SR. IK thp-
flops, ripple counters, synchronous concertres, elements of MP, CPU, nusses,
1/08, memories. .

PAPER - IV
75 marks. Question 1 will
questions and it will be compulsury. Four questions aré
and groug. © sach, 'he sangidates wil! be required tc answer
from wacl, graIp. 1 e auesi! «ill be ! equal vaius.
GROUP &»

{Lurren; £lectricity and dramic ph

Curren! Flecinicity : Thermody jAmic e

= .mson ettect 307 thelr appicahans. = o |y Lance ana miiu
dai 1 LCa d

comain ten objective
1u be sel Irom group ]

This pape! will be ol
e nuestions

vsics) * Set 2 questions

=rment 0 seaback,
4! nauclance

(rowit .0 1@ ateurren OIS G

I —— . " ]

waitier and

, simple ipplications
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ot thaxe
'v"*'“m-um:i:::'Tpkhwmu- coll galvanomotar- a periodic and ba"im‘.
A.C. oo theory ¢ and A G elieults; tso ol veelors and complex numbepy

Wattwotor A ""-:m ios and parallol renonnnt clrcuits, Power in A.C. girg
Fosters biage lMt e (1) Do Sauty's bridga (i) Andorson's bridge (iii) Cap,
Chiousis nOll.'lI!l
Tranatormars.
transtormens

0 magnelic liolds, polyphase and single phase induclion Molors

Photoelectrie affac)
: Elenstain's photoelectri ion;
Photoconductive and photovoltaic l:ails.p S s pholoalacme‘

Compto \

Mo':“'::"::; Bragy's law and determination of X-ray wavelength.
amberg: spcd:;‘“: Back ground from quantum theory the four quantum
rules, Hall [0 of aes drising from LS. coupling, S, p, d, frotation, selection
divalent atoms: Do:ciled states, widih ol a spectral line, spectra of mone ang

+ Doublst fire structure of hydrogen lines, screening conslants

for monovalentato i
g ms, series limits, doublel structure of
ol helium and alkaline earth alpms, singlet and triplet :r::smmm' s

Eltect ic hi
-l mg‘“aasg_'::gfo lr"::i;; anergy levels, Gyromagnetic ratios for orbita)
lllustrative cases of H, Na, Ca and &ge ua s e i
X : The continuum X
Characiensi X.reys: Moseley' v, Gl o Smumins 1t
. ! ] , doublit fine structure, H- i
X-ray states. X-ray absorplion spectra, absorption edges. e Chamoe s
" GROUP-B
( :'I.:ecular Physics and classical electrodynamics): Set 4 Questions
... :l:{c::a:';yalu: Sha{!ng of electrones. formation of molecular urbﬂais
er:argy'l m;E Isoint le, electronic levels, singlet and triplet characters. Hota!innai
= uncﬂ)'r s :sn;:ir;l:; ilst_ance.\ﬁbralio‘nal energy levels, force constants.
enahamrgies. nergy isctope effects on rotational and vibration
Speclra of diatomic molecules; P i
. . : i Pure rotation spectra; i
Vibration-rotation spectra; selaction rules, PO.and R branch: E‘:ah:?l?ﬂn r;a'?;i
s,rsu_zrr::s. sequences and progressions. Franck Condon Principle o
alomic and Complex molecules: N s of
| t : Normal modes i i
:ggu:e. selection ruh_as forinfrared absorption, molecular orbi:‘;flsz?nt:;laa::rlnel;:
ules, approximation for treating H.0.C, vibratiéns relali et og the
molecule. I AR et
Faman effect. Raman shift ?
= i b ifts, stokes and anti stokes lines, selection rules
Classical Eleclrodynamics:

Time - dependent fields and Maxwell' :

i velis equation; Motion of ed
particles in IE and B lields. Case of cathode ray o,;cmag;;ﬁn :us‘i:l.i.l::gra?
parabola, velocity seleciro, magnetic focussing cyclotron and betatron, mass
spectrography. '

Maxwall's equation lor time dependent ic fi
and in material media, boundary Dﬁ‘dimnielwirnmagnem e

Scharing bridgo, Threa phaso A.C. systems Mutually coupjgy

equivalent cinult and vector dingram, iron and copper losses i

Electromagnetic potentigls. Magn
ation fro A in lerms

$, Palsgion’s equ
surface currents, coulol
terms of pcteniials.

Electromagnetic Waves: Maxwell's eguations
plane-wave solution for Maxw
vector Poynting veclor, energy al
dtransmission at dielectric boundaries,

propagation
reflectionan

elic vector potential Aand scalar potential
of current density, solutions for line and
mb and Lorntz gauge transfarmation, Lorentz law in
and electromagnelic waves,
ell's equations, Orthogonalily of E,B and
nd momentum propagation,
normal incidence, obligue

inciduca, polarisation by relrection Blewster's angle.

Electromagnetic
attenuation of the wave
surlace:

Radiation from accelerated charges:
include velocity and acceleration dependent lerm

waves In conductors : Modified field equation
, reflection at and transmission through a conducling
Modification of coulomb's law 1o
s In E field. Radiation from

an oscillating dipole and its polarisation concept of retarded polentials.

Time 6 Hours

PRACTICAL PAPER
Marks -50

The course shall include the following experiments

Calibration of

N

Aelractive index by spectrometer.

prism spectromeler

Determination of Cauchy's constant.
Wavelength by plana transmission gratingand identification olgasin

adischarge tube.

Detarmination of Rydberg's constant.
Wavelength by Newlon's ring,

Wavelength by biprism.

Resolving power of telescope.

Magnifying pawers of felescope and microscape.

Specific rotati

an by polarimeler.

Angle ot dip by dip circle and Earth induclor.
Hysterisis [oop of 8 tod shaped specimen.
Maasuremant of magnetic field witha search coil,

Calibration of

Figure of meri

Ammeler and Volimeter by potentiomeler.

{ of a moving coil galvanomeler.

Measurament ol low and high resistances.

Tamperature varialion of electrical ragisiance.

Temparature Variation of &m.1.of thermocouple.

Use ol oscilloscopetomeasure voltage, current, frequency and phass.
Siudy ol series and parallel resonance circuits.

Capacitance by De-Sauly's bridge.

5
6.
7
B
g
10,
1
12
13.
14.
15. B.G.Constantand log decreament.
16.
17
18
19
20,
21
22

CHEMISTRY

B.Sc. (Chemistry) Pass/Subsidiary

PAPER - Il (Theory)

Thers shall be three groups A (Physical) Group B (Inorganic) and Group

C (Organic) each carry

ing 25 marks. Each group shall contain four questions
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out of which al least onie is ‘o be answered {rom each group. Six

10

"

thiosulphate Thionic acids. Chromium: Occurance, Extraclion, properties

to be answered In Quesli ; P quest;
Time- 3 hours A R e R s ooanc_uﬂ“_awf_. and uses, Important Compounds of Chromium in different Oxidation sta'es-
Full Maryg . . VII.- Fluorine and hydrogen {luoride Manganese:-Occurance, extraciion,
1. Chemical kinetics - mmnmm“w“mun“oﬁ:%“nm: 5 L ® w”onm:mmm and uses, important Compounds in .a__:wqm:_ oxidatior stales.
Kinelics of first arder anc second Q.m_m p %.w.m_:n !an:wmzq of reacy; 7. GrVIE Cobalt and Nickel: - .Onor_a:no Extraction. .?uum:_mw .m.._n_ USes.
reactions Effects of temparature on _.?.u“n_. ,mq:__:m:o:.i order of ™ important Co (1) and (I11), Ni (1) Compounds. Principle ol gravimeterr
Arhenius theory :aclicn rates, Activation energy estimation of nickel from nickel Compounds. STRY
= Electrochemi . % CHEMIS
2 Mm.n:dr:ma_m_% Cenductance of elertrolytes. Weak _ _— GROUP _OUAOm_”QMM“MBMEH )
siactrelytes, Specific conductance, Equival andstrong *+ @ 1 . |somerism: (@) m:.._nEqm. (b) Q. . .
conductance and their experim m:mmmm m.:_ o@:acnﬂmzom and Molegy 2. " Dicarboxylic acids: Oxalic, malonic acids Ame‘:z._m.m_m m_...a.uqoum:_mmu.
eterminations, Variation of _""9.._,5“_h 3 Hydroxy acids: Lactic acid, tartaric acid, Citric acid Isolation, syntnesis,
.. \ic acid and tartaric

==Jcl, Application of so!ubility
e g roduct
=a-vons, Hydrolysis of salts, P

<=s and Bases -
- ses - Modern concepts, pH and pOH, Buffer Solutions, |

~omman ion effect.

= ==irochamucal Cells : Reversibia
o reeresd ) . rsitl2 and rre i _
..1sumvu,m:_,m_.ozm_:oﬁm_mn:o rreversible electrodes and cells,

) concentrati g de potential, Concentrati

oiilepuiad JHNﬂnnﬁm”“._, .....M_ﬂ_..ocﬁ transference, >un=nm=o:m_._._ .%:mo ”anm__. g
Emsaen e determinatio i oy 3

o) valercy ol lons. n o1 solubility of sparingly soluble salls

—=ocachwty; Alph

A i _.w. mﬂ_ﬂ_ﬂw“w J:M gamma rays, Isotopes, Isobars and Isotones,

e e, nduced radioactivity. Balancing of nucle .

« Average life, Radioactive series, Radioc o dat
e e A arbon dating.
Inorganic Chemist

fructure. Idea of de- i .

..m”. ecuation Heisnburg :”Mm”:ﬂmzmq i

cance of . and w?  Schroding

i 2l and angular Wave Junctlions a

-Temecal Bonding -

=Valemt Bends, - V.
s Mﬁ“nm_uozn theory and its limitations, directional
enl bond, Hybridisalion and shapes of simple
I}

..._..;ca:_nﬂc_o.u.
O cules and fons, VSEPR. theory (o NHg, H,0, SFy, FiFs.

ancs with diluti !
2 dilution, Kehlrausch's Law, Ostwald's Dilution Law, Solubili
, concept in various nqmnmvm_m_ﬂs_

"

somac 8
- 2rar concept, de-Brogil's
y Principle, atomic orbitals, .
r wave equation and its significance,
nd probability distribution Curves.

&

&

1A thwory:
sery: homonuclear and hetronuclear (Co and No) diatomic

e m.vn._u__ ! e . m
-, (] Q—

m:....:.u:.. ol Nollo gases
Properties ol noble gase
Xenan Compuunds,

Gar V Nittogen -

ferniizers %ﬁzan“,__ﬁﬁﬂh”ﬂ Hydroxylamine, Hydrazoic acid, Nitragenous,

BT/ : nce, extracti { Compound
anadium in different nxidalion mﬂm_h_mo:m. Properties, ue* J )

G VIS ;
ulphur: Peroxy acids of sulphur and their Compounds:

5 .%ﬁ_dwno_,__mé Isolation and seperation, Chemical
+ Chemistry of Xenon, Structure and Bonding in

Sodium

properties, constitution and optical jsomerism of lac
acid: elements of symmelry, Resolution of racemic compounds.

4. Carbohydrates: Classification nomenclature, structure of glucose and
fructose, defects of open chain structure and mention ol ring structuie
(derivation of ring structure not required) elementary idea aboul
configuration.

‘5, Benzene and ils
aniline, benzene diazonium ¢

monosubstituted produc!s: Toluence, nitrobenzene,
hloride, phenol, benzeldehyde, benzene
sulphonic acid, benzoic acid [preparation, properties and uses]. The
important reactions involved in the study, €g. Perkin's rk. Friedel-Craft rh,
Gannizaro rk, Kolbe rk, Reimer- Tiemann rk. Sandmeyer's k. -

6. Elementary idea of electrophilic substitution reaction. Mechanism 2
matic, ring. Directive

nitration, halogenation and sulphonation in aro
influence of hydroxy amino. halogen, alkyl, nitro and SO2 H groups.

B.SC. CHEMISTRY HONS. (PART-II)

PAPER - lll (Theory), Physical Chemistry)
Full Marks- 50

In all nine questions are to be set. The question no. 1 wil be objective (10
marks) and will screen the entire paper. Students will be requiced to answer
five questions of which question 1 will be compulsory.

1. THERMODYNAMICS

Definition o1 thermodynamic terms® System surroundings etc. Types of
systems, intensive & extensive properiies. State & patn functions & their
differentials, Thermodynamic process. Goncept of heat & work.

Firet Law of Thermodynamics- Statement. definitinn o internal #aneras
& enthalpy. Hea .apacily heat capacities at constant volume & pressute .3
their relalicnsti. -oul's iaw-Joule-Thomson c¢ >fficient & inversion [emperalure.
Calculaticn ot w, n, dU & dbi far the e~ pansion of ideal aases iinder 1sothermal
& adiabati - conditions tor reversible nrocess, ,

Thermnchemistry:-

Standan! @nthalpy 3! formano-. Huss caw of heal sunmation & i
appiications. Heat of reaction al constant pressure & u constan' volume.
Enthalpy of neutralization, Bond dissociation energy & its calculatior from

Time- 3 Hours

mm——— e e Rt e TS & . & o F .
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| 12
Herme-ghe AW
oo R . ey " s "
2, M:r:r::: z;;.__.h“__:.:___,a dependence ol enthalpy, Kirchalt'g o,
Beohg

_ ;
- ﬁ&:.._aﬂ _“_ Mermodynamics need for the law. dillerent En_aaa:;.e
DU Y ency G !
i Carr R its efficiency Garno! theorem. Thermodynamic SCalg o
Concopl of O

&T, entropy ag PY.entiopy as a slate function, enlropy as a function a;__

sn:._m:: . .. .
gases & mixing ol mnmmm.i mtc_.__mzn_;.n_an:___czca.m:_qouwn_..m:am5 idea)

Third law of thermodynamics

Nernst h i
&l abe eat theorem, slalement & concept of residual entropy. evaluatioy |

it M”Mm Ms_a_..é from heat capacity data. Gibbs & Helmholtz functiong
G as crites ﬂﬁmv & Helmholtz tunction (A) as thermodynamic acm:_mzmm.»m
it mnnq Em_.a,_.on.z:mamn equilibrium & spontaneity, their mnﬁammﬁ__
ey m%“ : mu.m vanation of G & A with P, V & T, equilibrium constant & frea
O_mnmw.qo c E_.._ _ma:,_mz.z m reaction isoehore clapeyron equation. Clausius-
:._o_mnc_m__.._ MM“W_”_%M. m_tﬂ,_nm__o_._m_ Termodynamic derivation of relation between
. elevation in boiling poin ion i i i
3 DD g point & depression in freezing point.
Intermolecular forces, st i
1 + Structure of liquids itati
ammn:w._ma.m:cn,ca_ differences between solids, _thm & ma_wmmm Hetta
Liquid crystals:- Ditterences between liquid crystal, solid, liquid

Classification, St i
s ructure of nematic & phases. Thermography & seven segmen|

4. PHASE EQUILIBRIUM

Statement & meaning of the lerms -
treedom, derivation of Gibbs phase rule, ph
sysiem - water, CO2 & S system.

Phase equilibria of two compontant s id -liqui ili
hase | ystem -Solid -liquid equilibria. si
mEmMun - bi-cd, Pb-Ag systems, desilverisation of lead. K e
olid solutions- Compound formation with con i i
. : : gruent meltin tM
Zn) & in-congruent melting point, (NaCl-H,0, (FeCl3 - Hz0) mcﬂmu_.:_.s_: "
Enc_n Liquid mixtures - Ideal liquid mixtures, Raoults & Henry's law.
Nor-ideal system-azeotropes (ethanol water)system.
Partially miscible liquids - Phenol water, trimethyl amine - water systems,

_ubim«m_._ .
ﬁqﬁmaeh per consolute temperature. Effect of impurity on Consolule

Immiscible Liquids, steam distillati istributi
, ' alion Nernst distribution Law «
Thermadynamic denvation, applications.
S. ELECTRO CHEMISTY- |
no:%._,”ﬂmﬂu_ ,ﬂ:mooq - Conduction in metals & in electrolyte solutions, speciiic _
Szncn_m:ﬂww & equivalent conductance, measurement of equivalen! |
+ Vaniation of equivalent & specific conductance with dilution:

™
; Lﬁ_.m____,ah_m___sam & kohlrausch law, Arrhecius theory of electroly’®
Mitations, weak & strong electrolytes Ostwalds dulution &

phase, component & degres of
ase equilibria of one component

13

its usas & limitations Debye-Huckle-Onsager's egun for strong electrolyte &
(elementary (reatmant only). Transport number, definition & determination by
Hittort melhod & moving boundary method.

Applications of conductinity measurements, delermination of degree oi
dissociation, determination of Ka ol mom.n_m_‘ delermination aof solubility. Product
of sparingly soluble salt, conductometric litrations.

B.SC CHEMISTRY HONS.( PART -lI)

Paper IV (Theory) Inorganic Chemistry)
Time: 3 Hours Full Marks- 50

In all nine questions are to be set. The questions no. 1 will be objective (10
marks) and will screen the enlire paper. Students will be required lo answer
five questions of which questions 1 will be compulsory.

. Chemistry of Elements of first Transition serles

Characteristic properties of d - block elements.

Properties of the elements of the first transition series their binary
compounds and complexes illustrating relative stability of their oxidation states,
cordination number and geometry.

. Chemistry of Elements of Second and third Transitlon Serles.

General Characteristics, comparative treatment with their 3rd-analogues
in respect of ionic radii, oxidation states, magnetic behaviour, spectral properiies
and stereochemistry.

I, Oxidation and Reduction

Use of redox potential data - analysis of redox cycle, redox stability in
water - Frost, Latime and Pourbaix diagrams. Principles involved in the extraction
of the elemenits.

IV. Co-ordination Compounds:

Werner's coordination theory and its experimental verification, effective
atomic number concept. chelates nomenclature of coordination compounds.

isomerism in coordination compounds. valence bond theory of transition metal
complexes.
V. Chemistry of Lanthanide Elements

Electronic structure, oxidation states and ionic radii and lanthanide
contractian, complex formation, occurrence and isolation, lanthanide
compounds.

VI. Chemsitry of Noble gases

Chemical properties of the Noble gases, Chemistry of Xenon, structure
and bonding in xanon compounds
Vil. Non-aqueous Solvents

Physical properties of a solvent , lypes-of solvents and thair general
characleristics, reactions in non-aqueous solvents with reference to liquid NH3
and liquid SO,

VIll. Hard and soft aclds and bases (HSAB)

Classification of acids and bases as hard and soft, Pearson's HSAB
concept, acid base strength and hardness and softness, symbiosis theorstical
basis of hardness and softness, electronegalivity and hardness and sofiness.
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ionic

value, acig value, Soaps

| o B N e
PAPER - IV (THEORY) ORGANIC OImz__m._.Ia.
Time - 3 Hours . Ful M
In all nine questions are to be sel The question ne. 1 will e obj Aty % 15
marks) and will screen the entire paper. Students will be requjr SCtiyg (.~ . o _
i : ; ed (y wih polymerisation. Polysters, Polyamides. Phenols,
five questions of which question 1 will ba compulsory. 10 ang, “u%h._hmmﬂn_mwﬂww“q-mm_m_wzmmq.o:Ewﬂﬂqam_am:cnm resins, Epoxy resins and
L Etectromagnatic spectrum, Absarption spestrum " polyurethanes. Natural & Synthelic rubbers.
UV absorption spectroscopy - absorption laws (Beerlambert |5 PRACTICAL
absorplivity, presentation and analysis of UV spectra, types of w). Moy Time -6 Hours Full Marks - 50
_m_mw_..m.__ﬂzw_ ._mnﬂ_w_u of conjugatior.. Concept of chromophore and aux om_”:a_.__"r 1. Volumetric analysis . 24
athochromic, hypsochromic, h i in b Chromg a) Acidimelry and alkalimetry .
e RO IA e v o Mr“ cw_m al m__c.ﬂmmmmca Fermaganale, Potassium Dichiomate and

of conjugated enes and enones. Peclr

Infrared (IR) absorption spectrosco ibrati
. | ) )scopy - molecular vibration !
muﬂohn.a_m& _amm_”_q and position of IR bands, measurement M“ __.__un_uwhm m layg
‘region, Characteristic absorption of various functi e
interpretation of IR spectrs of simple organic compoun a“:o__o:m_ Gloips "
2. Mechanism

Aromall ...‘
of a_h_u_ﬂ_.w __mm__mn_ans___n substitution, Directive influence of group, Mecha:
acids and m...&m_%s““m:w: and halogenation of benzene. mm_mzq.n“ mnmn i

. mn_am.,_u:m:ommm:mm:_uﬂzsmn_uzo:o_mmm _mzqquEE of
., —-m—u_

3. Hydroxy Acids
a, f &y - Hydroxy

; = acids - pn : .
acid and citric acid. Preparation and reactions of lactic acid, tartaric
' .

hl malenate,

5. Carbohydr
: ates:- Classificafj
aldose series D assification, M
 \Destand: » Monosacchari "
_—escending the aldose serigs, Inter nomhﬂ”._mahmoﬁmza_zu "
) on of aldos
Osaciharides, amnsm:mw% %

alion, Mutarolati:
olation, mnmamzmm:o:. Erythro and th
reo

di
astereomers, Structure of D (+) glucose

6. Name react
fons- “__-mmc.m i "
Reformatsky reaction, mmzm::ma__d.mnaz S reaction Reimer Tigmg

Hoeseh f? : S SO

ea A A yrithesi

ction. Kolbe's reaction, Sand m.\wh_w_mma Condensa
il & reaction,

.3_.- ..N.N_u_—n_.._-
lion, Houben

solation from C
; - oaitar, Meth
8. Aromatic amines and Diazonium mm__onm ofprepn importani rkn

8. Fats, Oils & Detergents ‘ Uses,

10. Synthetle Polymers

Addition or chai
: ain-growth polymerisati
vi el ymerisal IR
nyl Polymorisation, Zieger - Na Mm_oMo.ﬂ ee radical Viny| polymerisatio
mo _ salion,

risatior and vinyl polymers |

1.

Time: 3 Hours

selecting not more than two from eac

Sodium Thiasuphate

Deteclion of Niliusgeri, Sulphur and Halogen In Organic compounds and

ontaining one functional group

identification ol organic compounds &
including monaosaccharides. =

Note book and Viva-Voce.
BOTANY

B.Sc Part Il General /Subsidlary

Paper i (Theory)
' Full Marks- 75 Pass Marks- 23

ree iromt each group. Five to be answered

Ten questions are to be set - Th .
h group. Q. 1 will be compulsory (objective/

Short answered type)

1.
2

3

4,

'-l

@ P

1.
2
3
4.

Group - A Structure, development and reproduction
Root-shoot apical meristem and its histological organization.
Cambium and its function, formation of secondary Xylem and secondary

phloem, Periderm.
TS. of Stem - Cucurbita, Boerhaavia, Dracaena, and T.S. of Dorsiventral

and Isobilateral leaf. .
Microsporogenesis and Microgametogenesis, Megasporogenesis and

megagametogenesis.
Double fertilization, Endosperm, Embryo, significance of seed - Unit of
genelic recombination
Group - B Plant Physiology

Plant water relation - Importance of water of Plant life, diffusion, Osmosis,
Ascent of sap anc Transpiration.

Mineral nutrition - Role of micro and macro elements. ;
Photosynthesis - Historical aspec!, photosynthetic pigments, mechanisms,
Cgand G4 cycles photospiralion.

Respiration - Glycolysis, Kreb's cycle, Pentose phosphate Pathway.
Growth and movement - Phases of growth and development, Kinetics of
growth, Phototropism, Geotropism, Seismonasty, Auxins, Gibbersallins,
Cytokinins.

Group - C Biochemistry and Biotechnology

Enzyme - Diseovery, nomenclature, characterislics and mode of action,
Amino acids and Proteins - Types and structure.

Lipid - Structure ana function ol lipid, biosynthesis of lipid. oxidalion.
Biotechnology - Gelinition, basic aspecls of lissue culture, vector for gane
delivery and marker genes.

5. Genetic engineering an elementary idea.

- e O EEEECEE N W
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y GENERAU SUBSIDIARY -

BOTAN
vmpo._._or_. PAPER
: 3 Hours o Full ive questions altempting two from each group. Question 1 will be
H.qmm,_& 15 of the plant malerials prescribed in course. gsf ”“H.ﬂq_h " 8
2 mﬁﬁ_m ﬂ__émwo_omwom_ mxﬂwnn._m_.__ﬁ Amac o:m_ o GROUP - A Z-OTOU-DFOQ* .
(1) Compare the rate of absorption and tr@nspiration. { History of Microbiology, Classification of Micro organisms and
' Characteristics of diffierent groups.

(i) Compare transpiration of mesophylic and xerophytic leaves,

inciples of micromelry, Staining,

: : i i icrobiology : Basic pri
(ii) To show that CO, is essential for Photosynthesis. p Methods in Microb . . .
(iv) To show that Oy is evolved during photosynthesis. _ m_mﬁ___nga“w methods Culture Media, Population estimation and growin
i iration. determination. i
9 m; Explon el resplraton g, Structure: Ultrastructure of prokaryotic micro organisms, Viruses -
4 n._...w rVoce d Properties and Classification host - Virus interaction, Bacteriophage, TMV.
. Class record. 4 Bacteria - Structure, genetic recombination, Mycoplasma and
B.5C.BOTANY HONOURS Actinomycetes - General Account. . s
PAPER - lll 5 Roleof Miro-organismsin hiogeochemical cycling of nitrogen and Carbon,
Time: 3 Hours F Biological nitrogen fixation.
: ull - S . farmar . )
In all nine questions are to be set. Question 1 shall be o_u.mnﬂm}». 56 industrial application of _._.__nqo..uam.s_mam. oama_n. m.m_qm. alcohol, food
answered type and will screen the entire paper. Students will vm_ 3_5 Shor processing, milk products. antibiotics and biopesticice.
answer five questions attempting twa from each © required | GROUP - B PLANT PATHOLOGY
group Question 1 wij O
compulsory. be 1. Historical development . ! :
GROUP-A 2. Pathogen attack and defense mechanisms: Physical, Physiological,
Structure Develo; Biochemical.
w Meristem: Root and Shoot- owuﬂ_ﬂw“““ W_Mm_uc_“w“”“__“n 3. Plant disease epidemiology - Transmission and spread of Palhogens,
Primary and Seconday plant b . andlissue systems, Disease cycles.
. m”ma struclure of zown“_u. mgﬂﬂﬁumwﬂd_ﬂhﬂﬂm:ﬁﬂc_ﬁ_ Wmno:umé Xylem, | 4 Plant disese management, Ghemical, Biological, Development ol
normal secondary growth: Boerhavi and rendarm. _ transgencies.
g mammmﬁ‘ ¢ avia, Bignonia, Amaranthus, Tinospora, | 5. (Genetics of resistance and succeptibility.
nvironmental influences, Hydri 6. General account of some diseases of crop plants:
w Microsporogenesis and mo...uﬂuﬁ_mum M_ﬂ_._a. e a. Tobacco mosalc b CIliuS canker_g: Red ot SUERE?
7 Ovules, megasporogenesis and Develo male gametophyte. _ d. Rust of Wheat e. Smut of Barley f. Late blight of Potato
7. Fertiizaion and endosper. pment of female gametophyte, g. Ergot of RAye.
mbryogenesis and Seed formation _ BOTANY PRACTICAL
* GROUP - B Time : 6 Hours — Full Marks; 50
Utillzatio Praclicals based on Papers | and IV.
1. G n of Plan
5 7 Mm_._cm.ﬂm m.omn.c_._. of Wheal, Rice, Maize, E_wm_o ands structure, Development and Reproduction
3 Vegetable owmn_.amm (Gram), Pigeon Pea (Arhar) ugarcane. 1. Internal organization of primary and secondary structures.
4. Plant fibres: Ce sources : Mustard, Groun . 5. Abnormal secondary growth in Boerhavia, Bignonia, Amaranthus,
ant fibr dnut and
5 Timber u””. _wmzo;. Jute and Cair nd Coconut. Tinospora and Dracaena.
any te wood Species, A general ac 3. Ecological anatomy of Hydrilla, Nerium and Vanda,
y ten plants of th count of use of ;
6  Medicinal Plants: e fegion, ol properties of 4 Studies of Microsporogenesis, Mega sporogenesis, Male and Female
used n _znmmnw M A brief account of ten plants drugs and th gametophyles. Fertilization , Endosperms and Embryocgenesis with
7. Natural rubber mﬁm and allopathic sytems of medicine eirconstitunets, the help of permanent slides.
+ essantial oils and dyes. . 5. Embryo dissection: Tridex/Citrus/Ladyfinger.
Time- 3 Ho PAPER v Utillzation of Plants
urs 6 Importance of plants/parls as prescribed in the theory syllabus.

In all ning i
questions are | F Microbiology and Plant Patholo
answered 0 be set. Q ull Marks- 7: L Y
type and will screen the nlire uestion 1 shall be objective sh oqm_ 7. Preparation of culture media and sterifization.
Paper. Students will ba required to 8. Inoculationzgchnique
9. Bacterig! Eaining.
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10. Studies on the host-parasite relations of the diseases a5
in the theory syllabus.

u-mwas._

11. Viva voce
12. Class records
ZOOLOGY
—nmzmmbcm.._mm_us_ﬁ COURSE)
Paper 2 A (Theory)
Time: 3 Hours Full Marks- 75

answer live questions atlempling not more than two from one group m_.f_h_-g \
1 shall be objective (1x15). will cover both the groups A and B ang ,mgs

Pass Mark,

Four questions are to be set from each group. Students are reqy - 4

compulsory. Iy
GROUP-A
1. Bionomics, general characters and classification (Up to orders) or Jjy;
chordates of the following groups: Urochordata, Agnatha, Chongr s

mn:_zﬁ.

Osteichthyls, Amphibia. Reptilia, Aves and Mammalia,

2 Study of the following types:-
(1) Urochordata: Herdmenia (including retrogressive meta i
) mor|
a_._ Cephalochordata - Amphioxus e
:_; Chondrichlhysis - Scaliodon
(iv) Osteichthyis - Labeo rohita
?.v ra_u:.v_m - .mwnm:._m_ morphology and neuteny in Salamander
(vi) Replitia - Biting and feeding mechanism in snake,
Ms; Aves - Flight adaptation )
viii) Mammalia Ch istributi i
Sk aracters and distribution of Prototheria and Metatheria
3. Comparative study of the followin
: g organ systems of animal
mentioned above: Integument, Heart, Aortic arches and mB_Wumw
GROUP B .
1. Embryology
(i) Development of Amphioxus (u i _
Mcvu_u_.o Hitae o M. : (up to the formation of coelom) and chick
ii) Placenta in mammals, their
. , i ypes, develo
2 ﬂ;ﬂﬂo_ﬂm_,. and Endocrinology of mammals. DA Wiins,
ysiology of digestion, respiration and mxo:w i
! / . tion, blo
_3 E.m...ovsﬁ_u_omm of the pituttary, thyrold, islets of Lan mon nn_mu:_m__o_._.
msiisarid sy gerhan's, adranal,
3. Animal Behaviour ,
(i) Innate and learned behaviour i .
e ii) Pa [ i
(iii) mnn_m_ behaviour in insects and _.M._mvaaqn_mﬁm_ o et e S
(iv) M{gratory behaviour in birds, .
4 Zoogengraphy
Zoogeographical i i
_mcnw. graphical realms of the world, their boundaries and mammalian
. PAPERIIB (PRACTICAL)
_ﬂa._m- 3 Hours Full Marks- 25 Pass Marks- 10
Dissection; e

_ 7
() A Teleost or Frog: aflerent and elferent branchial arieries. 5th, 7th and

M.
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gth , 10th cranial nerves, Eye muscles and their nerve supply, internal
ear, Urinagenital organs.

Mounting (lemporary stained preparation) 4

Scales of fishes, liloplume feathers of birds.

Spotting: 6
Museum specimen - |

Bones - 2 (Limb, Girdle, Skull, Vertebrae of Varnus and Fowl)

slides - 3 (i) Mammalian histological slides.

(ii) Hislological structure of various endocrine glands.

(iii) Slides of the various developmental stages of Frog and Chick.

|v. Class work record (Regularly signed work be gievn due credit) 4
V. Field work and viva, 4
B.SC. ZOOLOGY HONOURS PAPER |ll THEORY
(Chordata Evolution and Type study)

Time: 3 Hours Full Marks- 75

In all nine questions are to be set out of which questions 1 shall be objective

(1x15 marks) and will screen the whole of this paper. Students will be required
1o answer five questions of which questions 1 will be compulsory.

Time- 3 Hours

Origin and evolution of chordates (i.e. Origin of verlebrates amphibia.
reptiles, aves and mammals).

Major anatomical features and life cycle of the following:

Urochordata: Herdmania, Pyrosoma

Gephalochordata: Amphioxus

Agnatha: Myxine, Petromyzon, Osmoregulation.

Chondrichtyes: Scoliodom

Osteichthyes, Labeo, Distribution and general organisation of Dipnoi.
Importance of air breathing.

Amphibia: Neoleny.

Reptilia: Skull types, Biting and swallowing mechanism of snakes, present
status of sphenodon and crocodiles, Extinct reptiles, Poisonous snakes
of India.

Aves: Flight adaptation.

Mammalia : Prototheria, Metatheria, Eutheria, Primates.

PAPER IV (THEORY)
Chordate Diversity, Comparative Anatomy and Embryology

Full Marks- 75
In all nine auestions are to be set; out of which question 1 shall be objective

1115 marks) which will screen the whole of this theory oaper Students will be
squired to answer five questions of which questions 1 will be compulsary.

Bionamics, characteristic teature and classification of living chordates (up
tc orders) as follows:

\Jrachardata Chondrichlhves Osteichthves, Amphibia, Reptilia, Aves and
Mammalia (Eutheria only)

<omparative study of the following organ systems with reference 1o

S olitaon, Labeo, Rana, Calotes, Columba (or any bird) and Rabbil.

it Intequment, (il gastra-intestinal tract. qiii) Respiralory argans (iv) Heart
iv) Aoitic arches (vi) Brain (vii) Evolution of kidney and urinogenital ducts.

e W WP L N .
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T ycnae e oty
o opm us (up to _oqmm__o_._ of coelom) in
chick up 10 the formation of 3 germ laye rJ
jon of exira embryonic membra _..M..
development, types and functio N chiey
brain and eye in chick embryo s,

Natural and artificial anmunmm_.aam in vertebrates.
PRACTICAL PAPER

(for Paper lil and IV)

i mammals: ils

: Full zu_!

| Dissection
A teleost fish: |nternal anatomy and gut contents, Afferent ang ]
cin . 7th and Sth, 10th cranial nerves , eye iy

pranchial artenes,
and their nerve supplys internal ear. Accessory Respiratory o
Channa punctatus and Heteropneustes fossilis. gans o

i) Cranial nerves (5th. 7th,8th and 10 th) of In

MH“:_SG ol Rana. “ v Rl o
(ii) Internal anatomy and gul conlents of Calotes.
(1v) Mammals- Neck nerves and urinogenital organs.

(Il Whole mount
wﬂ.m_& of fishes, leathers, lish spawn fry and tadpo _

IIL Microlomy & spreading ol sections. Permanent aomw_wm_.whﬂ% et
of paraffin sections provided: Respiratory membrane of air b i
organs of Channa punctate and _m_u_mau_..mcmsm tossilis manﬂﬁﬁ!

ol Irog.
IV. Spotting: _
Instrumentation:-1 2
s _— x10=
nﬂﬁamawﬁ:%wc% of parts working and magnification power ol y
2 zcsmasse,uunmn_ag .vm..__._n_ light microscopes, incubator and microlome
Herdmania, Pyroso (Imvertebrate chordate to fishes 1, tetrapod1
Catl. :ﬁ_.ﬁ o _Hn. Bolrylus, Salpa, Amhioxus, Saw fish, Torpeda
Silarsangs: Machory M.Mﬂ_ﬂ_ﬂ_ﬁ_sem_ Hilsa, Setipina, Bufo, Rhacophots
. MMH_ﬂ Bat. Male, m_u;hm_”. Phrynosoma, Cobra, Krail, Maina. Pamt
., mm—o_gom am ) %
4 mﬂmﬂax.ssn_u Bohs_ﬂgaém - and mammals-1) Embryoloar s
ogy’ Limb banes of f ;
v M_””Hmc“__.“__mw__ Fowl and mmuaﬂn_.ﬂ.m_rms_uq“_wna._o:mm ol fog/Rebbth e
re e x
VI, ield work msﬂq_ﬁ_ﬂw: larly signed work be given due credi)
paper fed to the subj ;
e ject matter covered in this
1on Da Uqg
coas vatio ’
& I, Fish seed collection m__h_. _m_n“”oam,mm collected from 8 visit Bﬂ
ggested by the Head of the D¢ :ao”M any other fish cultur® site of

—
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MATHEMATICS
B.AJB.Sc. (Honours) PART - Il
paper - m Total number of questions 13 (Thirtean)
Answer any Six questions selecting al loast one lrom each group. d.Na. 1
will be objective and compulsory.
GROUP - A

rn...»_..onn Calculus :
Conlinuity, Sequential continuity, Propertie

Uniform continuity, dilferentiability ! =
Mean value theorems and their moo:..a.:.nm_ interpretatio

intermediate value theorem for derivatives, Taylor's theorem with
of remainders - —

Limit and continuity of junctions of t
change ©f yariables, Euler’s theoremon homogeneous junctions := 1 Qn.

Taylors theorem for functions of two variables, Maxima. E_._w:ﬁm:nmm&_m

points of functions of two variables, Lagrange's multiptier method = 100

GROUP-B

geta and Gamma jurictions. Double and friple integrals, Dirichlet’s integrals,
10n,

change ol order of integration in double integrals : —
pefinition of a sequence, Theorems on limits of sequences. gounded and
1 Qn.

equences, Cauchy's Convergence Criterion =
Cauchy's rool lest, Ralio

s ol continuous functions.
1 Qn.

ns, Darboux's
vanous lorms
1 Qn.

wo variables, pariial differentialion,

monotonic 5
series of non negative terms. Cornparison tests,
(ests, Raabe's Test, Logarithmic Test, De Morgan and Bertrand's tesl, Cauchy's
Condensation test = 1 Qn.
Alternating series, Leibnitz's theorem, Absolute and conditional
convergence i — 10Qn.
GROUP-C
Statics
Analytical condilions of equilibrium of coplanar forces:= 1Qn.
virtual work, Stable and unstable equilibrium = 1 Qn.
Catenary : 1 Qn.
Forces in three dimensions Poinsol’s ceniral axes, wWrenches. Null lines
and planes == 1Qn.
PAPER - IV Total number ol questions 13 (Thirteen)
at least one from gach group.

five guestions selecting
Q. No. 1 will be o_u_mn_zﬂuan_ compulsory

GROUP-A

Answer any

Difterential Equations :

Series solution of dilterential equalians -
Legendre and Hypergeometric equations. Bessnl
Hypergeomelric {unctions and thei! properties - convergen:#, recurrence and

generating relations. Orthiogonality of tunctions, Strun (0iLY jre proniem,
Onthogonality ol Euma-_:znzo:uh Aeali jups; Orthogqor ity of gassel

Power Series Method, Bassel,
i pgendre and

ty ol eigenva
2 un.

lunclions and Legendre palynomials - -
Laplace Transformation - Lineanty ol Ihe Laplace transiormalior. Existence
ol denvalives and

theorem for Laplace transformation, Laplace lranstorms
Differenhiation and integration ol transiorms,

integrals, Shifting iheorem,

‘
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Convolution theorem. Solution of integral _eElUﬂtiOI'lS and systems of differep al
equations using the Laplace transformation == 2Qn,
| v P GROUP - B

Partial differential equations of the first order. Lagrange’s solution, §q
special type of equations which can be solved easily py rpethocls other thap,
the general method, Charpit's general method of solution == 2Qn

Partial differential equations of second order and higher orderg
Classification of linear partial differential equations of second order,
Homogeneous and non-homogeneous equations with constant coefficients,
Partial differential equations reducible to equations with constant coefficients,

Monges method. 2 Qn,
GROUP-C

DYNAMICS :
Velocities and accelarations along T
along tangential, normal directions, Simp

adial and transverse directions and
le harmonic motion, Elastic string’:~

1Qn.

Motion on smooth and rough plane curve, Motion in a resisting medium,
Motion of particle of varying mass :— : 1Qn,
Central orbits, Keplers law of motion :— 1Qn.

Motion of a particle in three dimensions, Acceleration in terms of different
coordinate systems - 1Qn

MATHEMATICS
B.A., B.Sc. (General / Subsidary)
PAPER - li Total number of questions 17 (Seventeen)

Answer any eight questions selecting at least one from each group. Q. No.1
will be objective and compulsory.
GROUP-A

Ordinary Differential Equations :

Degree and order of a differential equation, Equation of first order and
first degree, Equations in which the variables are separable, Homogeneous
equations, Linear equations and equations reducible to the linear form, Exact
differential equations, First order higher degree equation solvable for x, Y. P
Clairaut's form and singular solutions, Orthogonal trajectories, Linear differential
equations of second order with constant coefficients Complementary functions
and particular Integrals :- 4 Qn.

GROUP-B

Analytical Geometry of two Dimensions :

Standard Equations of Parabola Ellipse and Hyperbola and their properligs
] 1Qn.

Reduction of the general equation of second degree into standard forms:
Equations of tangents and normals - L

Anaiyticar Geometry of three Dimension :

Direction Cosines, The plane, The straight, the shortest distance betwee”
two skew-straight lines,Sphere v

Cone, Cylinder, Central conicoids (including Ellipsoid), Conjugate

drameters, Paraboloids — 1Qn

|
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GROUP-C
Statics :
analytical condition of equilibrium of coplanar forces :- 1Qn.
Catenary : 1 Qn.
Dynamics :

Velocities and accelerations along radial and transverse directions, and
along tangential, normal directions Simple harmonic motion, Elastic Sting :—1 Qn.
Motion on smooth and rough Plane, Motion in a resisting medium, Motion

of praticle of varying mass :— 1 Qn.
GROUP-D

Advanced Calculus : _
Continuity; sequential continuity, Properties of continuous Functions,
Uniform continuity, Chain rule of differential ability : 1 Qn.
Mean value theorems and their geometrical inter pretations, Darboux’s
intermediate value theorem for derivaties, Taylor's theorem with various forms

of remainders - 1 Qn.
Limit and continuity of functions of two variables, Partial differential, Change

of variables, Euler's theorem on homogeneous functions :— 1 Qn.

Taylor’s theorem for functions of two variables, Maxima, Minima and saddle

points of functions of two variables, Logrange’s multiplier method :(= 1 Qn.
EVTATICOTIAO LIMAAIALIAS
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