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~ B.Sc. Part - I Examination

(Under 10+2+3 Pattern)

Subjects | . | English Hindi
\. .
Scheme of Exarf"n,ination - | | 4 4
Distribution of Marks ; | 5
I. Compuhlsory Subject.

1. General English = _' . 7

2. General Hindi | - S

or (A) Elementary Hindi | - = 11

(n Lieu of Comp. Hindi for non

Hindi speaking students) or

(A) History of Indian Civilization - 12
(In Lieu of General Hind;i for Foreign
Students)
Qualifying Course ( Core Subjects)
1. Physics ' | | 14 =
2. Chemistry | | 24 —
3. Mathematics - > 32 35
4. Zoology | 38 44
5. Botany | ., | 57 53
6. Geology - | 5S¢ 60
/. Environmental Science | 63 - 67..
Additional Op’tim_l_al,Su bjects : |
1. Live Stock & Dairying 70 .
| 2. Textile Dyeing and Printing | 74

Voeational Subjects :

3. Computer Appi' iions | | o



-

4 /M.D.S.U. Spltabus/ B. Sc. Part-1

B.SC. Part |
(10+ 2+ 23)

- SCHEME OF EXAMINATION

(Under 10+2+3 Pattern)

Sclieme of Examination
The Number of Papers and the maximum marks for each paper together with -
mlnlmum |11:1rk5 required for a pass are shown abamst each subjects sepa-
ratcly It will be necessary for a Candidate to pass in the theory parl as well
as the practical part of the subject of a subject/Paper wherever prescribed
separately. Classification of successful candidate shall be as lollows :
af the ageregate candidate shall be as follows :
First Division 60% ) ] (a) Part-I Examination

Second Division 48%} (b) Part- 1| Examination
(c) Part-1[1 Examination

All the rest shall be declared to have passed the examination, if they obian
minimum pass marks each subjcct viz, 36% no division shall be awarded 2

the parl-I part-Il examination.
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M.D.S. U, Syliabus 7 B. Sc. Part-1/ 5

B.Sc. PART-1 EXAMINATION
(10 + 2 + 3 Pattern)
DISTRIBUTION OF MARKS

8. Nameoflthe No.of  Duration Max Min.

No. Subjccts/Papers Papers Marks Pass
Marks"

Compulsory Subjeet :

l. General English 3 hrs. 100 - 36

2. General Hindi 3 hrs. 100 36

Or (a) Elementary Hindi (In lieu
of G- Hindi) N

Or (a) Histlory of Indian Civilization
(In lieu of G. Hindi)

Optional subjcets : (Any three of the foliowing subjects to the restrictions
s mentioncd i 0.200 B-1)

. Physics Paper-1  3hrs, S0
Paper-1l  3hrs. 50 150
Paper-l111  3hrs. _ 50
Practical 5 hrs. 75 27
2. Chemistry

Paper-l  3hrs. 50
Paper-Il  3hrs. 50} 150 o
Paper-1I1  3hrs. 50

Practical 35 hrs. 75 27

-

Mathemalics

'Lu.:l

Paper-[  3hrs. 75
Paper-Il  3hrs. 5 25 8l

Paperill  3hrs. 7
4. Zoologzy Paper-I  Shrs. 50 |
. Paper-lI  3hrs. SGJ” 150
Paper-lIl  3hrs. 50
Praclical 3 hrs. 75 27
Bolany

" Paper-l  3hrs. 30
Paper-ll  3hrs. 50 S0 54
Paper-lll  3hrs. 50
Practical 5 hrs. 75 27
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M. D.S. L. Sylliebus / {i)

Hi-arg faug

0. Geology Paper-I  3ls. X '
FHPEF-”I 3:"5- % 150 54 B.A.Part-1/B.Sc. Part-1/B.Com. Part I
Paper- 3hrs, < ‘
Practical 3 hrs. 73 27 Tﬂ&ﬁ EﬁT:FI 3ﬂ-{ a?iﬂ
7. Invironmental Studies Paper-1 ~ 3hrs. G (LifE and Pl’lilﬂSDph}’ of G“ndhi)
Paper-1t 3. 30 150 Eore
Paper-[II Shrs, 50 — 5 B e FES B2
Praclical 5hes 75 e 1. Ferenierar =t Heledl Wig=erd him<e MYl F e 9o 36 29 & A
Additional Optignal Subjccté : i il H"' 3 -
I, Live Stock and Dairying  Paper-I  3hrs. 75 150 54 M= = feremi o1 fagerom
Paper-1l  3lus, 75 TSI, AT, HfHe, oTifei, aiepfas w6 wafeoT & el §
Practical 3lhrs, | 75 27 Tt = % frEm S S
2. Textile Dyeing and [*aper-1  3trs. 50 } Objectives
pringing Pﬂpm:-][:l ;:"q 553 J B0 A l To apprise students with Gandhian Life and his philosophy
::ﬂpel.' | _I1r_1-.. - 7 2. To analyze Gandhian thoughts
. . Lo 3 To know Gandhian views on politics, Society, Relivion, Lconomics.
;fm'ﬂémmlltsuf]ﬁ?t l b L) 78 Calture and Lnvironment
: emputer Applications aper- 3hrs, ‘
' Paper-11  3hrs. 75 } bl & W L .
Practical ~ Shrs. 75 27 1. I% T8N A1fNes Bl Td Uk & 99 I By o
Notc : _ | 2, IR WTT TF 100 ekl &1 T TS wiw SRRl €70 ) T THE 9 10
| The Marks secured in the paper of Gen. Hindi or Gén. English, Env. Studies glamed 'FI‘-FI T} W |
and Computer Application shall nol be counted in awarding the division to - 3. Ve WO & o 376 ' |
a candidate. The candidale have 1o ¢lear compuisery paper in three chance. 4. BT AdH 36 I AUF &7 Wre FE 9T 390 8t |
2. Non appearing or absent in the examination of compulsory paper will be - 5 T OMR sheel STHRE 200 |
counted a chance. ' ' - 5 3 :
| M 6. A = ( SIreT Tgysha F1 srafy ) § 98 e e <=l w e sfar
Gl
7 faafarnery & ot S o fom w31 2019-20 9 78 W 99 AT 2
Scheme of Exaniination
l. Examination will be held annually based on one question paper.
i Maximum inarks (or the question paperwill be 100 wliich will have five

units. Ten multiple choice questions will be asked from each unit.

Lach question will carny 2 marks.

Minumum passing marks will be 36 10 declare pass.

Examination will be OMR sheet based.

[t 15 essential for a studenl 1o pass this paper within a period of three

, years (peroid of degree program).

: _ | 7 This paper will be compulsory for siudents of all the faculties of the
University from session 20119-20,

Y
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T 1. T S iR wfeeg T o % s # i Teend
Unit-1.  Lile o'Gandhi Ji. Inspirational events in the lifc of Gandhi.

g 2. T S & T fora - o e O T S e v 1. GENERAL ENGLISH

YIS & W4T

Unit-2.  Gandhian political thoughts- Political religion and use of truth. non-
violence and satyagrah in politics

E‘T:h'l‘g 3. TS T anfdes Faam - e feerT, & TS T, =‘J'IFIEITﬁ:'ﬁI D1urﬂlmn: 3 Hours Min Pass Marks 36 M. M. 100
ENES A _ Objectives: This is Essentially Language Based Course. 1t aims at
Vs !Sl:nnomic [[’Iﬂl{gh: n??undl;iﬁ: .Rural R making students read English prose with a view to.enlarging their comprehen-
TEIE 4. :%irzh;:[;:fu\—: Tﬁ:;ﬂt;ﬂl;{ﬁrﬂp | sion of the language and encouraging them to develop reading habits, 1 also
Unit-4.  Indian Life Values and Gandhian philosophy aims al giving them basic skills in grammar widening their vocabulary. The

EGAES 5. ﬁﬁsﬁmmhmﬁan,mmmﬁm,nﬁwwﬁsm, EREIEL Queslion paper will cansjst of 100 muitiple choice questions of | mark each
| fen oo AT W, e, SAten w1 fErn, i (OMR sheet system)

hiied, T, T T EiEeaH
Unit-5.  Gandhian Social Thought. Works of social uplifiment, women em- I, Comprehension and Vocabulary
powerment, basic education and social homogeneity, untouchabil-
ity, soluliens ro fanaticism, civil duties, cleanliness, environment A. Questions based on content from the prescribed Lext 15
and self dependency.
Suggested Readings - B Questions based on a passage from the preseribed tex( (o fest
| - peri g . Pub, Bombiv sarvedyq o |
s e, S Gy _My ~ApeRIMENGwth thth b " a the candidate’s comprehension and vocabulary. 20
mandal, Mumbai
2 M.K. Gandhi - Hind Swaraj. Pub. Rajpal and Sons, Delhi ‘ _ 3
LA . o . ucstiens based on an unseen passase to (est the candigate's
3. Naresh Dadhich - Gandhi Chintan, Pub. Rawat Publications. Jaipu Q . f L s &
4, Dhirendra Molian Datta - Phitosophy of Mahatma Gandhi. Pub. Madi- comprehension and vocabulary, 5

son, The University of Winsconsin Press.
{There wil] be text of essays and short stories between 100 and 120

e pages in length. The wxt book preseribed is "Language Throul;
Lueralure" {QUP, NEW IM-LHD)

7.4 Grammar
A Prepositions Smarks
3, Lirect & Indirect Speech 5 marks

C. " Active-Passive Voice 5 marks
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8 /M.D.S.U. Syllabus/ B. Se. Part- |

. Joining Sentences 5 marks 2. HIHFA %Ttﬂl '

E Elements of a sentence 5 marks Oue 3 IO R - 36 t[Urf?m" - 100

F. Transformation of Sentences 5 marks fqdy: =0 wyA-93 F wreie Aof fruion o afmfea T8 R S

G Modals 5 marks e qTAT- ( 3T WET)

H. . Tense Usage 5n;ark5 T8 TE T e w1 fafay faund saa (25 + 25 = 50 3T%F)

1. Determiners . 5 marks ' 1, U& W97 =resT B WEidd A (10 + 10 = 20 ¥T<F)

). Common errors in English S marks 2. 2] fEReeh WA O9d T 9§ (15 + 15 = 30 3TF)
Books recommended | (= )
1. AJ. Thomson and : A practical English Grammar o e

A.V. Martinet (Oxford Paper Back) ). A i 5 | -5 &
2. S. Pit Corder | ~ ¢ Intermediate English Praclice Book s oo TEEE (ST vl = T ) -5 31

(Orient Longman) 4 G -5 3F

3. Bhaskaran and . Strengthen Your English c | o .5

Hordburgh (OUP 1973) 6. ATRIT 3R Toru i T wf e
d, T.[.H.Smith Pearce :  The English Errors of Indian Students (OUP) - 5 e _g i
2, I.k.Sharmaand . A Praciical Course of English I i = A D B -5

V.D.Singhr - - (Ramesh Book Depol. Jaipur) ;l e _10 3

Tel-Heh el
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3. I o= Hidelyrm Q@ (HTa-ae’ we Ty qifees | T aied )

2. T R BARA ¥ 7 Yo, St ofX Oae, e 3 anRe ST
"2 o, @ (3 1))

TERA ST
S _ _ 4, WY § WU e TR I 1 wdian’ te §, vege i 1.,
3. foga@ g RE (FF9)- wiww w, freh Yand, it vene frosh o
4. T (Y@ Welesft an), o7l % =« fox ot wemm, 74 faoed 5. O FA F) AR, PO OO0 URE g SR 9’ TR

g e mifeer s, T2 e |
6. &F Tg T9wW 91 &n, WA o 58 v i O wifse e,

5. T @t §eM {U=T 16) CH.N, 3 Fa WIR YEE, TF feoe

6. ﬂéﬁﬁ:wﬁaﬁaﬁngaﬁsm-araaamm AYT TH U, ey N
AT, T, ey | ,
) 7. FH ZA G 9991 9T YERE, ST
7. M HOAAW (WHH) SHER IR Ta-uw-e e R devie 8. T T WM TR GRTEY wAr iy EM i’ 70175 MR
THNH, FE - SAYT (T9.)
8. WA TaeragE o0, SeeyE Wi 03.10.2005 T TR A 3T A & Sr{ER 6 R 9 W (e, AR, T

" g fagm) A fg=1 =1 wy3 ua faatonenss dan <aErn < |
9. 163 or &t Seeht ferwram -2 forenframw fivy, fiet ey o el

faen faamm fag ﬁm-mm, faeeit

(2A) Wit f&=<t
(ELEMENTARY HINDI)

10, HAT-FHI-HORM Teft, Fon Fe, @ e, 6 (T9.)
11, 3 ¥ W -t faeerr et - wRe 3w wd SETR, e

: g IHIUIE: 36 ety 3 e i : 100
12. T & w1 § e &R e - 0. 9 v e L -
- wfsfers € 54, fawen, R @@ = (3, 9.) SR i
1. Q& R 50 27
2T - Hehod - .
2. S Y HaAfHd 20 HF
1. TIEG, YR TEEE CuRa| T gues, Bhd W Rt W 3. A ¥ et
T, FO0E (3.09,) F. TpIeRrEl g TR anfg 10 o7

2. TAvEyRE, giely ‘T vam' qemeren fet wifeer $9R, AR, .) . 93 oG siHE fEy ' 20 3
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ﬂﬁ:ﬂﬁ?ﬁl : | Part A - Murk:-{ - 20
. . . . g : x . ¥ . ]E ; e ! I » . , . . N . .

l, a:;maj 933 W . %, TEy-trs | | Ferf 91 Note : Par A will contain [0 question in all, candidate are required Lo

allempl ail question in 20 words each. All questions carry equal marks.
2. FHR ;g T, o fomarg, 919 @vs, Yg-wh w1 9 e 3Eh e ‘

Aol |/ qEat &1 7

Part B wiarks — 24

Part B will contain 05 question having one internal choice. Candidate |

2 Bl are required Lo attempt five questions 50 words each. All questions carry
%, TEEN A AHiTEal 7 94, wey o T feery a9 w2t 1 avef- equat marks.
¥ i TR AR F W | | Part C Marks — 60
|, 9T 9@, S99 TS T Part C will cantain 05 questions in all, Candidate are required 1o attempt
Treser ek - 03 questions in 400 words each. All questions carry equal marks.
. Fa=y d@ug

HISTORY OF INDIAN CIVILISATION

. gm o=t T (WEIEw) @S 9F, 1N Toe O, oot
M. TRFeh 2, 7 T 8 I ) gigax Part A’

Outline of Historical Pevelopment : Indus Valley and the Aryans.

€ TH, T, T T S YT, w9 feW, WAR . :
R T e RIS ' Rise ol Territorial Siates, Rise of Empires-Mauryas, Gupta, Kushan &

T SR T TEAT- ; : Vardhana,
'{i,?-ll:lﬂ R T TA1- 4§, 4 safg L I F91- =T, A=Y - " Part B’
gl & 5 &= 3 | Emergence and Impacl of Islam, (he Rajput and Akbar. The British
OR : , [mpact. The National Movement Tilak, Gandhi and Nebru,
|
. (2A) HISTORY OF INDIAN CIVILISATION N
(in licu of compulsory subjeet of General Hindi and I'orcign Students) Social Lile and Cultural Herilaze : Family, Casle, Edubalin{l, Buddhism
iﬁqllemc of Examination and Jaimsim, Bhakti Movement, Literary and Art Heritage, Epics, Kalidas.

_ Tulsidas, Tazore, Sanchi Ajanla Temple Architeture, Mughal Architecture
Min, Pass Marks 36 Duration: 3 hrs M.M. 100 : : "
Reypul and Mughal Painting,

There will _{J_p,-!"Erll_':_]wing three parts in the question paper of this subject. ~

—
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I ruvsics)

Scheme of examination:

Min.Pass Marks 54 Max., Marks 150

Paper-1: Mechanics 3 brs. Duration 50 marks
Papem[!: Waves and Oscillations 3 hrs. Duration 50 marks
Paper-11}: Eleciromagnetism 3 hrs. Duration 50 marks

Praclical 5 brs. Duration Min. Pass marks 27

Note: There will be two cxpm'iﬁ]ents of 5 hrs, duration. The distribution of 75

marks will be as follows:

wa: Exp‘eriments (one-from each group) each of 25 marks - 30
Viva ‘ - 15
Record - 10

| Tolal B
-Wm;ldund:

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

sludents.

Syllabus:

PAPER I - MECHANICS
Duration: 3 hrs. ivax.Marks: 50

NOTE - Question paper wilt have three part viz. Part-A (15 marks}, Part- B (15

Max. Marks 75

MND.S U Syllabus 7 B, Sc. Part-1/ 13

Marks) and Part-C (20 Miwks). Swudents are requited te answer, all len very

shorl 1vpe questions (30 words each) in Part-A. Each question carry 1.5 mark.

iYarl-B3, answer all [ve short 1ype questions (100 words cach). lnlernal choice

has been given Lo each question. Each question carry (3 marks.

In Part-C., candidates are required 1o attempt all three essay lype queslions .
(400 words cach). Internal choice has been given to cach question. The marks

in this Part will be 7+7-+6=20 marks.
UNIT-§

Incrtial [rames, Galilean transformation, Non-inertial frames, fictitious forces,
[Displocement. velocity and acceleration in rotating co-ordinate syslems,
centrifugal acceleration, Coriolis force and its applications, Focault pendulum,
Invariance ol velocily of light, poslutates of special theory of relativity, Lorentz
transformations, relalivistic addition of velocities,. length contraction, fime

dilation, Variation ol ' mass with velocily, mass energy relation,

Motion under central [orce, Kepler’s taws, Gravitational Jaw and [reld. Potential dug

{o a spherical body, Gauss and Poisson equalions for gravitational self eneray.
UNIT-N

System ol particles, centre of mass, motion of centre ol mass, concept of
reduced mass, single stage and muliistage rocket, energy and momenium
conservation. concepts ol elastic and inelastic collisions, Anatysis of collision

in centre of mass frame,

Angular momentum ol a sysiem of particles, Conservation of angular
momentun, angular momentum aboul ::"ll'; arbitrary point, rigid body molion.
Rotational motion, equation of motion of arotating body. inertial coefFficients,
case ol J nat |}E1I'El”l.;.:l torw. kinelic enerey ol rotation and idea of principles axcs,
lmuler's Equations, Precessional motion of Spinning lop, Spin precession in

constant magnelic field o~
|Iﬁ_‘ ¥
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| | M.D.S U Spllabus /7 B. Se. Part-17 17

Cah.ulalmn of moment ol'inertia of a spherical shell, hollow and solid .spheru:'; : : :
Pari-B. answer all Iive shorl Lype questions (100 words ench). Internal choice

:md cylindrical objects (cylindrical shell. solid cylinder) aboul their symmetric | : ] :
has been given 1o each question, Lacl question cany Q3 marks.

axas through centre of mass. i
| In Part-C, candidates are required (o attempt all three essay type questions
UNITI | {400 words each). Internal choice has been given to cach question. The marks
| Einematics of moving-Auids, Equation of continuily, Culer's equation. Bernoulli's in this Pard will be 71+7+6=20 marks.
theorem. Viscous fluids, Stream line and Turbulent flow, Poiseuille's Inw,L UNIE]
Capillary lube flow, Reynold's number, Stokes law, Surface tension and surface -
energry, molecular interpretation of surface [Iensinn, Pressure on a curved liquid Potential well and periedic oscillations, cases of harmonic oscillations,
(;l“:fﬂ{:ﬂ_‘ wetting. ' - differential equalions and its solution. Kinelic and potential energy, Simple

: o _ harmonic oscitlations in-Spring and mass syslem, Simple and compound
Elasticily. Smail delormations. Young's modulus, Bulk medulus and Modulus
L _ . _ ‘ pendulum, Tersional pendulum, Bifitar oscillalions. Helmholz resonalor, LC
gl rigidity for an isetropic solid, Poisson ralio. relalion between elastic conslants. : s
i : : : circints, oscillation oFmagnelt, Oscillation of wo masses connected by a spring.
Theory of bending of beams and Cantilever, ‘Torsion of a cylinder, Bending L :
! B Superposition of two simple harmonic motions of same frequency along the

inoments and Shearing forces. Experimental determination of elastic constants : ; : ; LR :
| . same line, Interlerence, Damyped harmonic oscillators, Power dissipation, Quality
by bending ol beam. , _ : . . :
il : tactor. Driven harmonic oscillator, Transient and steady state, Power
textand Reference Books: absorplion, Mortton of (wo coupled oscillators, normal medes and motion in
-|/ - ; -
s Berkeley Physics Course Vol-1, Mechanics {Me Graw-11il}) | mixed mode elTect of coupling in mechanical systems. N coupled oscilialors,
il e ;
3, The Feymman Leciures in Physics, Vol-i, R.P. Feymman, R.B. L UNIT-NI
: - .III .l'ln-‘l| L] [=y0 Ik % = e L] ar i K " " b Fp i
I Lizliton and M. Sands. | Waves In media: Speed ol transverse waves on a untform string, speed of
_ _ . longiludinal waves ina [Tuid, cnergy density and energy transmission in Waves,
3. 8. 5. Gambhir-Meghanics, (CBS Publishers and Distributors, New Dethi.) coms e o ; :
- I'ypical measurement, Waves over liquid surface. gravily waves and ripples.
Group velocily and phase velocity, their measurcments, superposition's of’
4 o b -.L_ I TE " .y ,' .-.; PO . = s : 5 -.L_
PAPER-1I WAVES & OSCILLATIONS wives linear homogeneons equitlions and the superposition principle, nonlhnear
| ‘ superposition and consequences. ,

Duration: 3 lrs. Max.Marks: 50
' ' Standmyg waves: Standing waves as normal modes ol bounded svsiems,

NO E = I i I E f i i = . . - = 1 - - = .
BB (s {ion p"l[]El' will have three part viz. Pan-A (15 marks). Part- B(15 Flarmonics, the quality of sound; examples. Chladni's fisures and vibrations ol

I\.}[arka and Pmt~C 20 Mark Lcle 2d Lo \Y v . : : ; B .
), ( 5). Students are reqmr answver, all ten very A4 drinm. Production and detection of ulirasonic and ntfrasonic waves and

shorl lypauu_slmna](ﬁ‘ﬂ words cach) in Part-A, Each quei‘mn carry |.5 mark,

r o=

applicalions.
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“UNIT-IN

Noise and Music : The human ear and its responses: limits of human audibility.
Intensity and loudness, bel and decibel, the musical scale. Temperament and

musical instruments.

Rellection. Refraction and diffraction of sound: Acoustic impedance of a
medium. Percentage refllection and refraction at a boundaiy. Impedance
matching for transducers, diffraclion of sound, principle ol a sonar system.

Sound ranging.

Applied acoustics: Transducers and their characteristics. Recording an
reproduction of sounds. Various systems. Measurements of [requency
. Waveform. Intensity and velocity, The acoustics ol hails. Reverberation period

Sabine's lormula.

/ : e e B
Planc eleclrnn]'ngnulic waves in vacuum, Wave equation for i£ and B of linearly

circularly and'elliptically polarized electromagnetic wives; Poynting vector.
Reflection and refraction at a plane boundary ol diclectrics, Polarization by
reflection and total internal refleclion, Faraday effect, Wawve in conducting

medium. Rellection and refraclion by the ionospiere.

Text and Reference books:

. 1. P Khandelwal - Oscillation and waves (Himalaya Publishing House,

(Mumbyai).
2. R.K.Ghose - The Mathemalics of waves and vibrations.
3. S.N.Ghose - Electiromagneiic theory and waves propagation

{Naresa Pub. Housc).
4. V.V.Savale - Electromaunetic ficld and waves ( Wiley Eastern Ltd. N.Delhi}.
5. . L.G Main - Vibrations and waves (Cambridge Univ Press).

6. H:J. Pain - The Physics of vibrations and waves ( Macilan 1975).

M.DS. U Syllahux /B Sc. Pare-1/19

7. Berklev-Physics course, Vol. [ "Waves and Cscillations”.

PAPER-III - ELECTROMAGNETISM

Duration: 3 hrs. Max. Marks: 50

NOTE - Quuestion paper wilt have three part viz, Part-A (13 marks), Part- B
{15 Marks) and Parl-C {20 Marks). Students are required Lo answer, all ten
very shorl type questions (30 words eaﬁll} in Parl-A. Each question carry
1.5 mark.

Parl-B, answer all five shorl type questions (100 words each). Internal cheice

has been given 1o each question. Each question carry 03 marks.

In Parl-C. candidates are required to atlempt all three essay Lype queslions
(400 words cach). Internal choice has been given 1o each question. The marks

in this Part will be 74-7+6=20 marks,
LINIT-1

Sealars and Veclors: dol products, triple vector product, eradient olscalar field
and its geometrical interpretation., diveragence and curl ol a veclor field, line,
surface and volume integral, Flux of vector hield, Gauss's divergence theorem,
Green's theorem and Stokes theorem. Gauss's Law and its integral and diflerential
lorm. Coulomb's law in vacuum expressed in vector lorms, Potential and field
af an arbitrary charge distribution at rest, Concept ol multi poles. dipole and
quadruple potentials and {icld, Work done on a charge in an electrosiatic field
expressed as a ling 'inlegrﬂl, Conscrvative natre of the electrostatic field and

relatian with Lz leciric potenbal ¢,

Torque on a dipole in a uniform ¢lectric Neld and its energy, Eleclrostatic eneray
of uniformly charged sphere. classical radius of an eleciron. Screening of E

Geld by a conduclor.
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UNIT-I

Electric field in matter: atomic and melecular dipoles, permanent dipole moment,
dieleclrics, polarisability, polarization vector, capacity of parallel p!ﬂlﬂéﬂpﬂcilﬂr
wilh partially or completely filled diclectric, electric displacement, clectrostatic
enerey of charge distribution in dielectric, Lorentz local field and Clausius

Wossolti equation.

Electrostalic field- conductors in eleciric field. Boundary conditions for potential

and [eld at dielectric surface, uniqueness theorem, method ol images and its

applications for system of a point charge near a grounded conducting plang,
Poisson's and Laplace's equations in Carlesian, cylindrical and spherical pelar
coordinmes (without derivation}, solutions of Laplace's equations in Cariesian

coordinates. polential af a point inside a reclangular box.

UNIT-IE

Ampere ¢ireuisal law (integral and differential form}, divergence of magpetic |

field, force on @ current earrying wire and torque on a current loop inamagnetic
ficld. magnetic dipole moment, magnetizalion vecior, magnetisation current

halforder field. magnetic permeability (Lincar cases) Maxwell's equations (integral

and differential form) and displacement current, E as an accelerating field:

Electron gun, case of discharge Lube, linear accelerator, E as deflecting [ield :

CRO. sensitivity ol CRO.

[lectromagnetic induction. Faraday law (its integral and differential form} Lenz's
taw, mutual & self inductance, measurement ol self’ inductance by Rayleigh's
method, Charging, discharging of condensor lhrough resistance, rise and deciy
of current in LR circuit. decay constant, transient in LCR cireuit. AC circuit:
complex number and their application insolving AC circuits, complex impedance
and reactance. Series and Parallel resonance. Q-factor and sharpness af

recsonance,

N
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Text and Reference Books:

1. ', Berkeley Physics Course, Electricity and Magnetism. Ed. E.M. Procell
(Mc Graw Hill)

2. Haliday and Resnik, 'Physics-Vol. 11
3., D. ). Grifth "Introduction ta electrodynamics”, (Prentice Hall of India.}
4.  A.M.Portis, 'Electromagnelic field"

5. V.V Savate, 'Electromagnetic lield and Waves', (Wiley Eastern Ltd., New,
Delhi.}

6. Kakani and Hemrajani, 'Electromagnetism theory and Problems.(CBS

Publishers and Distributers, New Delhi.)

PHYSICS PRACTICALS

Duration: 5 hrs Min.Pass Marks 27 Max. Marks 75

tn addition 10 the experiments listed below few more experiments may be sel at
nstitution I;;I. at par with the Standard of B.Sc. Part 1. Total number of
experiments {o be performed by the students during the session should be 16,
selecting any eight from each section. In examination two expertments are to be
performed taking at least one from each section. The lab tutorials are 10 be

done in lab. Classes, so that these may be applied in regular lab work.
Section: A

l.  Swdy of'laws of parallel and perpendicular axes for moment of inertiit.
2. Study of cnnséwariun of momentum in two dimensional oscillations.
3.  Study of a compound pendulum. “

4. Study n.fdamping of a bar pendulum under various conditions.

Study of osceillations under a btfilar suspension.
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T | CHEMISTRY | .
Paper uration Max. Marks Min, Pass Marks
Papur | 3 hrs. S |8
Paper 11 A hrs. 50 |8
Paper 11 3 hrs. 50 |8
Practical 3 hrs. 138 A
Tatal Marks 225 - 81

Nole: Each theory paper is divided inta three independent units. The guestion paper is
divided ino three pans Part-A, Parl-B and Pant-C. Part A (15 murks) is compulsory and
contains 10 questions (30 words) at least lwo questions (rom each wnil. each (Juestiom
15 of 1.5 mark. Part-B {15 marks) is compulsory and conlains (ive (uestions al least ane
(rom cach unit, Candidate is required to attempt all live questions, Cach question is ol
3 mvarks (30 words). Part-C (20 marks) contains sia gquestions twa from cach unit,
Candidate is required 10 attempl three questions. one [rom cach Unit. Each UESTION 18
of 7+7+6=20 marks (400 words}).

PAPER-I INORGANIC CHEMISTRY
Hours: Three Max. Murks: 50
- Unit-1
A, Alomic Siruciure
L Broglie matter waves. Heisenberg uncertainy principie. atomic orbituls, Schrcdinger
wive equation, significance of @ and @, quanium numbers. radial and angular wine
lunctions and probability distribution curves, shupes of s. p- d orbitals. Aufbau and Pauli
exclusion principles. Hund's muldplicity rule. Electronic configurationol the elemerts.
effective nucleur chavrae, '
. Chemical Bonding
Covalent Bond- Valgnee bond theary and its limitations., direction of characleristics of
cavalent bond. varions Ly pes of hybridizalion and shapes of simple inorganic molecules
nd jons. Vulence shell electron pair repulsion { VSEPR) theary o NEL. H 0" SELCIE,
IC1, and 1,0, MO theory. hemonuclear and heteronuclear (CO and NOY diqtami
molecules, mulicenire bonding inelectron detreient molecules, bond strengih and hond
energy, percentage tonic charucler fram dipole moment and electronegativity difference.
€. Weak Interactions- Hydrogen honding. vin der Waals forces.

Unit-11

A. Periodic Properties
Alemic and ionic radii. fonization energy, clectron affinity and clectroneganivily ~deli-
nition. netheds of determination and trends in periodic table, applications in predict-
ing und expliining the chemical behaviaur.

B. s-Block Elements: Comparative swdy, diagonal relatianships. salient features

of hydrides. solvation and complexation tendencies including their function in
biosystems. and inlroduction to alkyls and aryls.

C. p-Block Elements | |

Comparmive study (incleding diagonal relattonship) ol groups 13-17 elements, com-
pounds like itydrides, oxides aind halides ol groups i 3-16. hydrides ol baron-diborane
and higher boranes.borazine, propertics borohydrides,

Unit-TL .
A. Fullerenes. carbides. Muorocarbons, silicones. silicates (Siructural principte)
tetrasulphortetranitride. basic propertics of halogens. interhalpeens and polyhatides.,
B. [omie Salids- fonic structeres, radius mtio and coordination number, limitation

ol radius ratio rule. latice defects, semiconductors, lattice enerey and Boam-Haber cycle,
solvation energy #nd solubility of ionic solids. polarizing pawer and polarisubility of
ions. Fajan's mle. Melallic bond-Jiee electran, valence bond and band theories.
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. Chemistry ol Noble Gases
Chemical propertics of the noble gases, chemistry of senon. structure and Fondinge in
xenon compounds.
Paper-11 ORGANIC CHENISTRY
Haours: Three Max. hMarks: S0
Unit-I
A, structure and Bondine
Hybridization, hond lengihs and hond angles. bond enerey, localized and delocalized

* chemical bond. van der Waals interactions, inclusion compaunds, clatherates. charge

Lransfer camplexes, resonance. hyperconjugation. wromaticity, inductive and field
¢llects. hydrogen bonding.

1. hleclhuanisnt of QGreanic Reactions

Curved arrow notation, drawing clectron movements with arrows. half-headed and
double headed arrows, homolytic and helerolylic bond hreaking. Types of reagents-
electrophiles and nucleophiles. Types of organic reactions, Energy consideralions.
Reacnve intermediates- carbocations. carbanions. lree radicals. carbenes, Arvnes and
nitrenes (with example), Methods ol deteemination of mechanisin of organic reactions.
Assigning formal charges on intermediates and other ionic species,

4 Sterecochemistry of Organic Compounds '

Concept ofisomerism. Types of isomerism. Optical isomerism-clements ol symmuetry.

molecular chivality, enanliomers. stereogenic cénire. optical activity, properties of

cnantiomers, chiral and achiral molecules with two sterevaeniceentres. diasiereomers.
threo and ervthrodiastercomers meso compounds. resolulion ol enantioniers. inversion,
retention and recemization. Relative and absolute configuration, sequence rules, 1) &
L and R&S systems al nomenclaure
Geometnic isomerism-determination ol conliguration of scumetric isomers E&Z system
ol nomenclature. geometric isomerism in oximes and alicyclic compounds.
Conformationa) isomerism-conlormational anulysis of ethane and n-butane.
conlormations ol cyclohexane, axial and eguatorial bonds conformation ol mono
sebstiluted eyclohesane derivatives. Newman prajection and Sawhorse formulie.
Fischerand flying wedge formula, Ditference hetween conlizuration and conforniation.
Unit-11 '
A Cycloalkanes
Cycloalkanes-nomenclature. methods of formation, chemical renctions. Bacyer's suain
theory and its limilations, Ring stain in small rings (cyclopropane and cyclobutane),
theary of strainless tings. The case of cyclopropane ring: banana bonds.
B. Alkenes
Muechanism ol dehydration of aleohols and dehydrohalogenation of alkyl halides.
regioselectivily inalcohol dehydration. The Sayizeff rule. Hoflman elimination. physical
properties and relative stabilities of alkenes Chernical reactions ol alkenes-mechanism
invelved in hyarogenation.electraphilic and ree radical additions, Miurkownitofl's rule
hydroborution-oxidation, ox ymercuration-reduction, Epoxidation, ozonolysis, hydration
hydroxylation and axidalion with KMn(}, Polymerzation of alkenes. Substiwtion at (he
allylic and vinylic positions ol alkenes. [ndustrial applications of cthyleng and propene.
C. Cycloalkenes, Dicnes and Alkynes
Methods of formation. confermation and chemical reactions ol cycloalkenes.
Nomenclature and classification of dienes: isolated, conjugaled, cumuiated dicnes.
Structure of allenes and butadiene, methods of formation. polymerization. Chemijcal
reaclions-1.2 and 1.4 additions, Dicls-Alder reaction.
Nomenclature, strueture and bonding in alkynes, Methods of formation. Chemical
reactions of alkynes. acidity of alkynes: Mechanism vl eleciraphilic and nucleophilic
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pralymerization. :
Unit-HI

hY Arenes and aromativity
Nomenclature ol benzene derivatives, The aryl zroup, Arvamatic nurcleus and side chiin,
Structure of benzene, molecular formula and Kekule structueree. Stability and carbon.
carbon hand iengths of Ienzene. resoniance structure, MO piclure.
Aromaticity: the Hoekle rale. aromalic ions. :
[5. Aromatic electrophilic substilntion-general paneen ol the mechanism., role
al o and T Complexes. Mechanism ot nitration, halogenation sulphonation. Riereuraion
and Friedel-Cralts reaclion Energy profile diagrams, Activating and deaclivating
sithslitaents, orientatien and onhofpara ratio. Side chain reacrions of benzene derivinives.
Hirch reduction.
C. Alkyl and Aryl Halides
Nomenclature and classes ol alkyl halides. Methods of Tormation. chemical reaction.
Mechanisms ol nucleophilic substituion reactions ol alkyl halides, 8,2 and S, !
reactions wilh encrgy prolile diagrams Polyhalegen compounds, ¢hlorofurm., carben
letrachloride, Mcthods of formation of aryl halides. nuctear and side chin reictions. The
addition elimination and the climination-addition inechanisms ¢l nucleophilic aromatic
substiution reacuons. Rekative reactiviltes ol alkyl halides vs allyl. vinyl and aryl halides,
synthesis and nses of RDDT and BHC

PAPER-IH PHYSICAL CHEMINTRY
IHowors: Three Max Marks: 50
Unit-I
A. Gaseous Stales
Posutates el Kinelic thepry of gases. devimion Irom ideal behavior, vander Waals
¢quatian of stinte,
Critical Phenomena: PY isatherms ol real gases, conlinuity of stiues. the isotherms ol
van der Waals equalion. relationship belween eritical constanm and van der Waals
constants. the law of corresponding stires reduced cyuation ol state,
Molecular velocities: Rool meun square. averuge and most praohable velocities,
Qualitalive discussion of the Maxwells' distribution ol molecalar veloctties, colhision
nimber. mean [ree path and collision dinmeler, Ligueliction ol gases {based on Joule-
Thomsen elfect)
B. Solid State: o
Delinitian of space [atice, unil cell.
Laws of erystallography- (i} Law of constancy ol interlugiad angles (i) Lyw of
rationality of indices (iii) Law of symmetry. Symmetry clemenls in crystals,
X-tay dillraction by erystals. Derivation of Brigy equativin. Determination ol erystal
strpeture of NaCl, KCI and CsCl (Lawe’'s method and powder method

Unii-11

A. Liquid State;
Intermelecular forces. sound speed of solulions, struclure ol liguids (o qualitative
descripiion} Struclural dilferences between solids, liguids and gases,
Liquids crysials: Dillerence between liquid erystal. solid and liguid ¢lassification.
structure el nematic and cholestrie phases. Thermography and seven segmeat cell.
B. Solutions, Dilute Solutions and Colligative Properties
Ideal and non-uleal selutions, methods of expressing concenteation ol solutions. activity
and aclivily coeflicient.
Dilute solution, colligulive propertics, Raoull's law, relative lowering of vapour pressure,
molecular weight detenmination, Osmaosis. Liw ol osmalic pressune and measureme
ol osmatic pressure, determinalion of molecular weight fram osmotic pressure. Elevatfon
of hailing point and depression in (reezing point. Lxperimental methods terdeterminine
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virrious ¢olligalive properivs.
Ahnarmal moelar mass, depree of dissociation and association of solufes,
Unit-11]

A. M lathematics for Chemistry
Logarithmic relaiions, cnrve sketching. lincar graphs und caleulaion of sthopes and
intereepls dilferentisnion of functions like k_, e, %", sin %. log <, maxima and minima
and partial difterentiation. Entegration of some uselulfrelevani lunclions. permutiationy
and combinations, Fictorials, Probability.
13 Nuclear Chemisicy
Discavery ol radioaciivity. radiouctive entanations — wype and properties, unils of
radioactivity. briel deseription of Geiger - Muller Seimtillition counters for detection ind
megsurement af exdivactivity. mdioactive decay ~ decay law, disintegration constant. hal(
tile and average lite. alphi and beta disimeg ration reactions. group displicement Livw,
nuclear reactions- lisston, fusion, artificial radivactivity, applications of radioactivity.
nnclear power, carhon dating. medical and chemical applications.
(= Collodial Stale
efinsion of calivids, classification of colloeids
Sobids in liguids (sols): properties-Kinetic, optical and clectricas: stabuity ol colioids.,
pratective action, Hardy-Schulse law, gold number,
Licuids in liguids {emulsions): types of emulsions. preparation, Emulsitiers
Liguids in sulida {yels): elassilteation. preparation and propenties. inhibition, aeneril
applicaticons of collaids,
PAPER IV - PRACTICALS
Time: & Hours
.  Inorganie Chemisiry
LA} Semi-micra Analysis - Separation and [denlilication ol (wao calions & Lwo anions

includme interlering mdicals from Groups Zero, [, 1T TH. V.V and VI radicals
(R1 Calibrttion of pipettes. burcuies and thermometer. Preparation of stundird solutions

i ddiluton ol selutions for ttrimetry.

Y. Ornpranice Chemistry
(A) Laboralory Technigues (Any Three)
G Determination of Melling Point
Nuphthalene, Benzoie acid
Ureu. Suecinic acid
Cinnamic acel, Sulicylic avid elic,
Acclanilide, m-Dinitrobensene
P-Dichlorabenzene. Aspirin
(b)) Determinition of boiling points
Ethunal, Cycluheaane. Toleene. Benzene ete.
(¢l Mixed miclling points :
Urca-Cinnamic acid mixture of various compositions {14, 1:1, 4:1)
(d)  Distillation
Simgle distitlation of ethanol-waler mixture or any other mixture usInL wiler
condenser. Distillation of nitrobenzene and aniling or any other mixture usine
it comdenser ”
tel Crystallization
Blhthalic acid from hot water, Aceranilide lrom boiling ethanol
Benzaic acid from water or any ather mixiure
{f} Sublimation '
C.unphor, Nuphthalene, Phthalic acid. Succinic Acid clc.
{81 Qualitative Analysis

0" Ihaocttoon AT A © Lalecire coeeal 0ot 8ol oo e L T '

hlax Marks - 75
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carboxylic, carbonyl, esters, carbohydraies amines. amides and nitro in sinple
orginie compaunds.

3. PHYSICAL CHEMISTRY (ANY FIVE)

. To determine the specitic reaction rate of the hydrolysis of methyl acetaies cithyl
ucetale catalyzed by hydrogen ions a1 room lemperalure

2. To swdy Lhe elfect of acid strengthv on the hydrolysis of an ester.

3. Tacompare the streneths of HCI and H,S0, by sludying the Kinetics ol hydroly-
sis of ethyl acetale.

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

5. To sludy the distribution of benzoic acid between benzene ind waier,

6. Todetermine the percenlage composition of a given mixlure (noninteructing sys-

tems) by viscosity method.
1. Todetermine the viscosity of amyl atcohol in water a1 difTerent concentrations and
_caleulale the excess viscosily ol these solutions.
8.  Toduiermine the percentage composition of a given binary mixiure by surface lension
melthod (acelone, cthyl methyl ketone, benzene and nitrobenzene or any other).
Scheme of Practical Examination&Disiribution of Marks
1. Inorganic Chenistry. -
(A} A mixture cantaining two cations & two anions may be piven. -16
(B) Calibration and preparation of standard solution -08
2.0rganic Chemistry:-
(A) Allcast one laboratary technique is 1o be performed by

the candidale out of Lhree, - 10
(B) Detection of clements and functicnat group of one solid and liguid. - 12
3.Physical Chemistry -
Qut of hive, one experiment should be perlormed by the candidate. -14
4. Viva -10
5. Record -5

Maximum Marks -'3;5
| o e |
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l3._MAT‘HEMATICS |

SCIEME
Paper Nomenclature Teaching Examiration  Max.Marks
Hrs/Week  Duration
85
Sc.  Arls
[ HIGHERALGEBRA S | 3 AT ('
1 CALCULUS 4 3 SR {
111 GEGMEIRW}ND\’E_C]DR 4 3 7 68
CALCULUS !
Max.Marks 225 200
Max.Pass Marks 81 72
PAPER-]
HIGHERALGERBRA
Duration: 3Hrs. Max.Marks:75(Science) G0(Arts)

NoteI. Common paper will be set for both the faculties of Social sciences and
Science. However the marks oblained by candidates in the faculty of Social

sciences will be converted according to the ratio of the maximan marks of the
paper in two facullies.

Note2. The paperis divided into (hree independent units. The question paper
is divided into Three parts Part-A, Part-B and Part-C.

Part A- (15 Marks) is compridsory and contains 10 questions (50 words)
least 3 questions from each unii, each question is of 1.5 marks.

Part B- (15 Marks) is compulsory and cantains 5 questions {100 words) al
least one question from each unit, each question is of' 3 marks.

Part C- (45 Marks) contains 6 questions two from cach unit. The candidalte is
required to attempt 3 questions one from cach Unit. Each queslion is of 15 marks
(300 words).

UNIT-1
Properties of Integers: Orderand incqualities, wellordering principle, mathematical
induction, division algorithm, divisibility principle, and their distributions, grealest
coimmon divisor, leas( common multiple, Euclidian algorithm, lundamental theorem
of arithmetic, Fibonacci sequence, linear Drophantine equations, Dicphantine
equations of second depree, general integer sufutions of the equalions ol x -+ yt
2 =w (x,y,z, W)= I, congruence’s special divisibility lest, Chinese reminder
theorem, congruence of higher degree, IFermat's theoren and its applications,
Euler's ¢ function, perfect numbers. |

UNITI
Continued fractions: Conversion, quadratic surd, convergenls, formation of
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convergenlts, property of convergents. recurring continued (ractions, relation
belween successive convergents. compleie quoticnt, relation between
convergents and Iraction, the difference.
Recurring series: Order and sum ofl'a rceurnng series, summation of scries,
Theory of equations: General propertices ol equations . characier and position of
the roots, representation of cquations and ils roots graphically.

UNIT-I
Relations between rools and coefMicients, symmetric [unclions of roots,
transformations of equations. sclutions of cubic cqualions, solutions ol
multivariable linear equations using Vedic mathematics and other methods.
Nole: Use of Vedic mathematics methods should be promoted.

PAPER-
CALCULUS

Duration: 31, Max.Marks:75(Science) 66(Ars)
Note I. - Common paper will be sel for both the faculties of Social seieices and
Science. [lowever (he marks oblained by candidates in the faculty of Social
sciences will be converted according to the ratio of the maximum nyarks ol the
paper in two [acullies,

Note2. The paperis divided into three independent unils. The question paper
i divided o Three parts Part-A, Part-13 and Part-C.

Part A~ (15 Marks) is compuisory and conlains 10 questions (50 words) at leas|
3 questions trom cach unil, each guestion is ol 1.5 marks.

Part B- (15 Marks) is compuisory and contains 5 questions (100 words) ot
least one question rom each unil, each question is of 3 macks.

Part C- (45 Marks) contains 6 questions (wo [ront cach unil. The candidale 1s
required lo attempl 3 questions one rom each Unil, Each question is of 15 marks
{400 words).

UNIT -1
Derivative of the Jength of an are, curvatre. various fomwlae, centre of curvature.
chord ol curvature and related problems. asymplotes, concavity and CONVEXILY,
simgular poinl, double point, cune trecing {in Cartesian and polar co-ordinales. )

UNIT-II
Partial differentiation, Eufer's theorem on homogeneous functions, Jacobians.
envelopes, cvolules, maxima, minima and saddle peints of functions of two
variables, Lagrange’s nsultiplier method, Bela and Gamuma functions.

UNIT-I '
Double and Iriple inteprals, Dirichlet's integrals, change of order of integralion in
double intcgrals,quadrature, rectification, intrinsic cquation, velume and suriaces
ol solids of revolution.
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PAPER-1I

GEOMETRYAND VECTORCALCULUS
Duration: 3Hrs. _ Max.Marks:75(Science) 66(Arts)
Nole 1. Common paper will be set {for both (he faculties of Social sciences and
Science, However the marks ablained by candidates in the faculty ef Sccial
sciences will be converted according to the ratio of the maximum marks of the
paper in two Taculties.
Note 2. The paperis divided into three independent units. The quesiion paper
is divided into Three parts Part-A, Pant-B and Pan-C.
Part A- (153 Marks) is compuisory and contains 10 questions (50 words) at least
3 questions from cach unit, cach question is of 1.5 marks.
Part B- (15 Marks) is compufsory and conlains 8 questions {100 words) at least
one question from each unit, each question is of 3 marks.
Part C- (45 Marks) contains 6 questions twe from each unit. The candidale 15

required to attempt 3 questions one from each Un it. Each question is of 15 marks
(400 words).

| | UNIT-1 ,
General equation of second degree:. Tracing of conics, center of a conie, co-
ordinates of the center, equation of the conic referred to center as origin,
asymptoles of a conic, lengths and position of axes of a standard conic,
eccentricity, foci, directrices, axis, latus rectum of 7 cenic, vertex and [ocus of
the parabola, tracing of cllipse and hyperbola.
The polar equation of z conic: Polar co-ordinates, polar equation of a straight
line , circle and conic, focal chord, auxiliary circle, tracing of canic =1 +e
cosB, Llangents, asymptoles, perpendicular lines, normal, polar Lo a conic,

UNIT-II

Sphere, equation of spherc , standard form, central form, diametral form and
general form, intersection of a line and a sphere, langent line and tangent
plane, Plane section of a sphere, pole and polar plane, orthogonal spheres,
radical plane, radical centre.
Cone, reciprocal cone, right circular cone, enveloping cone,
Cylinder_right circular cylinder, enveloping cylinder.

‘Central conicoids, ellipsoid, langent plane, polar, polar lines, enveloping
cone, enveloping eylinder, section with a given center, normal, conjugale
diameters and diametral planes and their propertics, general cquation of second
degree in three dimensions, intersection ol a line and a conicoids, tangent lines
and tangent plane, condition of tangency, plane section with a civen center,
diametral plane, principal planes and principal directians.

_ : UNIT-I
Vector differentiation: pradient, divergence and curl, identities ivolving thesc
operalors and related problenis.
Vector Integration: Line and surface inlegral, theorems of Gauss, Green's and

Stoke's (statements and verification onlyand problems based on these
Ltheorems.
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each Unit. Each question is ol ten marks (400 words).
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PAPILR-I
DIVERSITY OF ANIMALS AND LVOLUTION
UNIT 1
General principles of taxonomy - concept of the live kingdom schemy
Concept of prolozoa. parazoa. melazog, ctimetazoa and levels of
organisalion
Basis ol classification ol non-chardara: Symmetry, coelom, seamentatinn
and embryogeny.
Classilication of various phyla up (o class --
General characters and classification of Phylum - Protozoa
General characiers and classilication of Phylum - Porifera
General characters and classification of Phylum — Coelenterate
General characters and classilication of Phylum - Plaiyhelminthes
General characlers and classification of Phylum - Nematoda
General characters and classification af Phvlum - Annelida
UNIT 1T
Classification of various phyia up o class —
General characters and classification of Phylum - Anhrepotl
General characters and classification ol Plivlum -- Mollusca
General characlers and classification of Phylum - Echinodermala
Salient features and classification of Hemichordala
Zconomic impanance of Protozoa. Poriferﬂ.,lh:lmimhcs,Arlhrnpnd am)

- Mollusea

UNIT il
History of evolutipnary thought -Lamarckism. Neo-Lamarckisn.
Darwinism and Nee- Darwinism.
Nalural selection (difierential reproduction), senetic basis of evolution.
speciation.
Varialions, Isolation and Adaplations and their role in evolulion.
Palacontology: Fossils, geological divisions of the earth's crust,
imperfection of the geological record.
Zoogeographical distribution, principle zeogeographical regions al e
world with special reference 1o-their mammalian [auna, continental drifi.
Study ol extincl types: Dinosaurs and Archaeopteryx

PAPER-II : CELL BIOLOGY AND GENETICS
UNIT - 1

Intweduction 1o Cell: Cell theory; Morphology, size, shape and characteristics
of Prokaryolie, Mycoplasma, Virus and Lukaryotic Cell (animal cell).
Physical and biochemical makeup of Protoplasm.
Cyloplasmic organelles:
(1) Plasma-membrane: Characteristics of cel] membrane molecules, Fluid-
mosaic model ol Singer and Nicolson, Concepl of unit membrane.
Specialised structure of Plasma membrane. Funclions. Cell-membrane
transporl: Passive (diffusion and osmosis) and active lransport.

(i)Structure and functions of endoplasmic reticulum, Golgi conplex,
Lysosomes andMicrobodies.
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. Mendelism : Brief lustory of genetics and Mendel’s work, Mcndel’s
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(111) Structure and biogenesis of mitochondria: electron wransporl chain
and generation of ATP molecules. .
111} Structure and funclions of Ribosomes, Centrosomes, Microtubules,
IFlagella, Cilia and Nucleus,
Chromosomes; Morphology, chromonema, chromomeres, telomeres, primary
and secondary conslriclions, chromalids, prokaryolic chromosome; Giant
Chromosomes:Lampbrush and Polylene chromosome
UNIT 11
Nucleic Acid: DNA and RNA
1)  DNA Structure, polymorphism (A, B and £ type} and replication (sem:-
conservative mechanism), clementary idea aboul polymerases,
topoisomerases, single strand binding protein, replication forks {both
umdurectional and bidssectional), l':adm}__r..and lagging strands, RNA
primers and Okazaki frazments, elementary idea aboul DNA repairs.
i) RNA structure and types (mRNA, rRNA and tRNA ) and transcription
(clemenlary idea about polymerases, capping, poly A tail, exon and introns).
Transcription and Translation, {(Protein synthesis): Mechanism of
transcripiion, Genetic code and its characteristics, Translation.
Cell reproduction:
Inlerphase nucleus and cell cycle 5, G-, G-, M-phase.
Mitosis: Phases and process of milosis, structure and function of spindle
apparatus, anaphasic movement,
Meiosis: Phases and process of meiosis, synapses and synaptoncmal
complex, formation and fate ol chiasmala and significance of crossing over.
UNIT LI
laws of
inheritance, Monchybrid and dihybrid eross. their signilicance and current status

. Vanation in chromosomal number; haploidy, diploidy, polyploidy, ancuploidy.

Genelie disorder in Muman beings (Down’s, Turner’s, Klinelelter’s)

. Chromosomal mutations: Classifications of chromosemal mutations:

deletion, duplication, lranslocation and mversion
Molecular basis of Gene interaclion

. Linkage and crossing over.
 Sex determination- lypes and Sex linked inheritance.
. Genelic interaction: Allelic gene interaclion- incomplete dominanec. co

dominance and Lethal genes ; Non allelic interactions-Supplemenlary genes,
complemenlary genes, duplicate genes, epistasis, inhibtlory and
polymorphic genes; Multiple gene inheritance- ABO blood groups and Rh
factor and their significance,

PAPER- 111 : DEVELOPMENTAL BIOLOGY
UNIT I

Bascis of embryology: Historical review and types of embryology: General
idea of asexual and sexual reproduction, An introduction to animal development
tn sexually reproducing animals (Reproductive system). Neuroendocrine
regulation of reproduclive organs: estrous and menshual cycles.
Gamelogenesis :
i} Formation of egg and sperm
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1) Vileilogenesis

3. lertibzation: Activation of ovum, essence of activation, changes i n
the orzanization of the cey cytoplasm.

4. Parthenopencesis, evelolution of viviparity

3 Clem’ag,u. Definition, lypes ol cleavage. planes and patteriis Significance
ol cleavage, morulation and bhsluhlmn

6. Gasuulnunn delintion, late maps, morphogenetic cell movements.
significance of zastrulation.

UNIT 1

I Lmbryonic induction: primary arganizer. dillerentiation, compelence

2. Organogenesis and Growth

3. R.Lﬂenmalmn Teraogenesis, Sensescence and Ageing

d. F\tnmnhrvﬂnu. membranes of chick.

3. Development el chick embryo up 10 96 hours.

6. Placentation in Mammals @ Definition, types, classification on (he basis

ol morphology and histology, functions ol placenta
UNIT 111
I. Embryogenesis of Frog and Mctamaorphosis

2, Mechanism of cellular differentiation in sex determination and sex
dilTercnnalion
i, Governmenl rutes against sex determination during pregnancy
4. Physiological transition al the Foetus at Birth
5. Basic concept of animal cell and tissue culture
0. In vitra fertilisation and Embryo Transfer
7. Embryonic stem cell
PRACTICAL ZOOLOGY
Duration 5 hrs. Max. Marks 75 Min. Marks 27
PPraclical work based on Papers [, il and 111
Notes :

I, Wilh reference lo whaole mounts and museum specimens, in case ol
unavailability of cerlain animal types, diagrams, photographs, models and
digital lechniques ele. should be substituted. Study will include
classification (up (o orders) with diagnostic characters and comments.

2. Candidates will keep a record of all work done in the practical class.

. Microscopic Techniques

| Organisation and working of optical microscopes: dissecting and

compeund microscope.

2. General methods of microscopical permanent preparalions. Fixatives;

Formalin, Bouin's fluid. Slains:Borax carmine, acelocarmine.
acetorcein, haematoxyline, cosin. Common reagents: Normal saling,
Ringer’s solution, acid water, acid alcchol, Mayer 5 egg albunin.
I1. CuliurcTechmqucs
Culture of Paramec 'wm, Euglena, amoeha, Pianoria, Eartihworn,
dapimia, Cylops etc. in the laboralory and study of its Structure, life
processes and behaviour in the living state.
[II. Mounting — Permanent
Permanent preparations of
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Protozoa-Parameciim, Luglena, and other zooplankions.

Porifera- sponge sptcules, Ithers and gemmule.

Coelenterata- Obelia colony and medusa,

Platyhelminthes- Taenialroglottids

Annelida- Neriesparapodia

1V. Study ol invertebrate tvpcs

Prolozoa: Trypanosema, Giardia, Entamoeha, Eiphidivum (Polystomella),
Foraminiferous shell, Monocystis, Plasmediwm, Paramecium, Paramecivm
showing brnary fisston and conjugation, opafing Nyctotherns, Balantidium,
Farticefla.
Porilera :Leucosolenia, Euplectella, L.S. olSpongila and T.S. of Sycon,
sprcules, spongin fibres, emmules,

Arlhrupuda:ﬁr'mu.-’us. Spiders, Lepas, Cancer. Lobster, Balanus, Sacendina,

M.D.S.U. Sylflabus / B.5c. Part -1/ 43

i) Histologica! slicles: Cleavage, blastiia, gastrula, neurula and tail bud stage.
Sty ol limb/tail regeneration with the help of histological slides.

2 Study ol development of chick with the help of

i}  Whole mounts: 18 hrs, 21 hrs, 24 hrs, 33 hrs, 72 hrs and 96 hrs. of
incubation peried embryos.

i) Study of primitive streak slage in living cmbryo afier removal of the
blastoderm [rom the exg, may be demoenstraled.

(iii) Study of the embryo at various stages ol incubation i vive by making a
window 1n the ege shell.

(iv) Study ol various foetal envelopes in a 10-12 day old chick entbryo
{amnion, chorion, allantois and yolk sac).

VI1IL. Live Zoology:

not procure Musceum Specimens now onwards and should use charts / shides /

models / photozraphs and digital alieinatives in ¢ase of need, Those new

e
A

—_——
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.
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. Coclenterate:Millepora, Physalia, Vellefa, Aurelia, Alevoninm, Gorgotia, Study of animals from their nalural habilal e.g: Ameebu, Parameci. q; 1
Pennatuala, Sea anemone, Stone corals, Obelia colony and meclusa. Euglena, Hydra, [resh water sponge, Daphnia, Cyclops, ete. or any other R
C'E"DPIWTH Any Ctenophore | inveriebrate [rom 1he nearby area. Student is required Lo prepare a reporl ,',i" i
Platyhelminthes: Dugesia, Fasiola, Schistcsoma, Taenia. : ol these observations and submil along with the practical record. !“1 :
Nemetoda :Dracunculus, Filaria, Ancylostoina, Enterobius. .' Note: (i} Use of animals for dissection is subject Lo the conditions that these gl
Annclida:Neries (Heteroneris with parapodia), Aphrodile, Arenicola, l are not banned under the Wild Lile(Prolection) Acl . 1:5 e
Pontobdelta, Hirudinaria, Peripatus. E (i1} Those Inslitutions which are already having Zoology Museums should ;ii

|

Lepiusma, Papilio, Sitophilus, julus, Schistocera, Cyclops \
Mollusca:Chiton, Turbinella, Patelfia, Apiysia, Dantalium, Osirea.’
Teredo,Sepia, Loligo, Octopus, Nautilus 1
Echinodermala: Sea star,Ophiothrix, Echinus, Holothuria, Antedon 1

institutions which are not having Zoology Museum in their Departinenl should R
provide learning related to zoological specimens with the help ef charls / slides PR e
{ models / photographs and digital altcrnatives / and arrange visit of students 1o W

. ':E

V. Exercises in Cell Biology:

1 Squash preparation of onion root tip for the study of mitosis,

2 Squash pyeparation for the study of meiosis in grasshopper or cockroach
tesies. {students can use Onion buds in case of non-availability ol
Grasshopper or Cockroach)

3 Study of giant chromosomes in salivary glands of Chironomous or
Dmsap?'n!a larva,

4  Study of DNA by separation vusing any detergent followed by staining,

5  Study of Cell permeability.

V1. Exercises 15 Genelics |

|  Study of Dmsaphi!a Culture ol Drosophiila, Life - cycle

2 Identification of male and female Drosopiiila.

5 Identification of wild and mutant (vellow body, ehony body, vestigial

wings, white eye and vestigial ebony mutants) of Drosophila.
Study of permanent prepared slides: Drosophila: sex comb, salivary aland
chromosomes, Barr bodies and human chromosoimes.
[dentification of blood groups {(A. B, O and Rh factor)
Numerical problems relaled to genetics.

II. Developmental Biology
Sludy ufdevclupment of frog/toad wilh the help of:
Observation in Nature/ charts/ models/ digital techniques: Eges, cleavage,
blastula, gastirula, neurula, tail-bud, hatching, matere tadpole Iawde
metamorphic stages, toadlet /[roglet.

I

S—gow

!

|

already cstablished museums.

Scheme of Practical Examination and Distribution of Marks
(along with skeleton paper)
Min. Pass Marks : 27

Time : 5 hrs. Max. Marks : 75

Regular/Ex-studentis/Non-Collegiate
1  Submission of Animal Culture and its report
(Parameciuny/ Cuglena/ Drosophila) 05

2 Organizaiion of Microscope 04
(Wrile delail note on the microscope provided along
Labelled diagram )
3 Permanent Preparation 00 .
(Prepare slide , 1dentify the material provided and
draw labelled Diagram of the same)
4  Exercise in Cell bology
a) Exercise based on cell division 04
(Prepare smear, identify stage of cell division
And draw labelled diagram of the same)
b) Perform exercise in cell biology, give detail note 03
along with observalion and result. Draw diagram
Il requuired)
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5 Exercise in Genelics

a) [Exercise based on genelics : Give detail note along
Melhod, Procedure, Observation and result) . 03
[y} Numerical based on Mendelian Inheritance 04
¢  Exercise in Developmental Biology 0>
(Give detail note along with diagram)
7 Idenufication and Comments on Spots 16
(| 10 8) '
8§  Live Zoology- Study report of animals 05
in Nature (specified in svllabus)
9  Viva Voce. | (b
|G Class Record 1O
Total 73

LIMIREELY
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Examination Scheme-Theory Duraticn M.M. Mlin
Paper-1 Microbiology, Mycology & Phylopatholopy 3brs 50

Paper- Il Algac, Lichiens and Bryephyla 3hrs 50
Paper- 111 Preridophytes and Paleobolany Shrs 50
Prachicals based on suggested practical exercises of 3

Papers 1, Il & 11 {One day) S5hrs 75 27

Peper- 1 MICROBIOLOGY, MYCOLOGY & PHYTOPATHOLOQGY
Unit-1 MICROBIOLOGY - Virus - Discovery, General struclure of virus.
classification of virus {Baltymore) Replication of virns { General account)
lylic and lysogenic cyeles. Economic importance of viruscs, Bacteriophages.
Bacteria - Discovery general characters, cell structure & type, archaeobacteriz,
eubacteria, Gram's positive and Gram's nepative bacteria, nutritional types and
repreduction in bacleria - vegetative, asexual & recombination types {conjuga-
tion, ranslormation & (ransduction).

Mycoplasima - General account. Cyancbacieria - General characlers & eco-
nomic¢ imporiance. Lile history of Oscioflotoria & Nostoc.
Unit-1I MYCOLOGY - General characters & classification of fungi
{Alexopelos & Mim's) Econemic imporance of fungi, inpertant features & life
history of :-
a.  Mastigomycolina - Phytopthora, b, Zygomycolina - Mucor
¢.  Ascomycolina - Peziza d. Basidiomycouna - Pruccinia,
Agaricus, Ustilugo

¢.  Deuteromycotina - Cercospora.
Unit-IH PHYTOPATHOLOGY - Occurrence, disease symptoms, patholoxy,
(realment & control of following plant discases.
Viral - 1 Tobacco mosaic virus. 2 Yellow vein mosaic of Bhindi
Baclerial 1 Cilrus canker
Mycoplasmal 1 Liitle leafof Brinjal
Fungi I Rust disease of Wheat 2 Smul disease of Wheat

3 Tikka disease of Groundnut
sugeesied Readings:
Smith, GM. 197 1. Cryplogamic Boetuny. Vol. 1 Algae & Fungi. Tata MeGraw Hill
Publishing Co, New Delhi.
Sharma, O.P, 1992. Text Book of Thallephytes. MeGraw Hill Pub. Co.
Sharma. P.. 1991. The Fungi. Rastogi & Co. Mecrut.
Dube. H.C, 1990, An Introduction lo Fungi, Vikas Pub. House Pvt, Lid. Delhi.
Clifton A. 1985. Introduction of the Bacteria. McGraw Hill & Co. New York.
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Suggesied Laborntory Exercises:

. Study of genera included under Microbiology, Fungi and Pathology. |

2. Observation of disease symptoms in hosts infected by fungi, viruses,
bacteria and mycoplasma. Section cutting of diseased material and iden-
tification of the pathogens as per the theory syllabus.,

Paper-2 ALGAE, LICHENS AND BRYOPHYTA

Unit-1 ALGAE
General characters and thallus organisation, types of pigmenis and reserve
food material in algae. Classification (Fritsch's ¢lassification) and econoinic
imporiance of Algae.
Important fentures and life history of ;-
a.  Chiorophyceae - Volvox, Oedogonium, Chara.
b. Xanthophyccae - Vaucheria

y Unit-IT1 ALGAE & LICHENS
Important features and lile history of :-
A. Phacophyceae - Eciocarpus, Sargassum
B. Rhodophyceae - Polysiphonia
General account of lichens, study of growth forms of lichens (Crustose, Foli-
ose & Fruticose) on different subsirates, study of thallus and reproductive
structures (soredia & apothecium) Mycorrhizae, ectomycorrhizae &
endomycorrhizae (phylograph) and their significance.

Unit-IlIl BRYOPHYTA
General characters and ¢lassification of Bryophyta, economic importance of
Bryophyta. Evolutionary trends in thallus & sporogonium. Structure, repro-
duction and classification of :-
A. ' Hepaticopsida - Riccia, Marchantia
B.  Anthocerolopsida - Anthocerose
C. Bryopsida - Fimaria.
Suggested Readings:
Smith, GM. 1971, Cryplogamic Botany. Voi. | Algae & Fungi. TataMcGraw Hill
Publishing Co, New Delhi.
Sharma, O.P. 1992. Text Beok of Thallophytes. McGraw Hill Pub. Co.
Smith, GM. 1971. Cryptogamic Botany, Vol-1I Bryophytes and Pierido-phytes.
Tata McGraw Hill Pub. Co. New Delhi. '
Puri, P. 1980, Bryophyta. Atma Ram & Sons Delhi.
Sugpested Laboratory Exercises:

Study of morphelogy, reproductive structures and anatomy of the examples
cited in thie theory under Algae, Lichens and Bryophyta.

a
— "I -
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Paper-111 PTERIDOPHYTA & PALEOBOTANY
UNTI=1
PTERIDOPHYTA - The first vascular plants - study of Pleridophytes in Indin,

Characterstics & Broad classilication of Pleridophyles. Stelar system in pteri-
dophytes, origin ol seed habit - heterospory. Important characters of psilopsida,

- lycopsida, sphenopsida & preropsida.

UNIT-1I

- PTERIDOT'HY TA - Structure and reproduction in

A.  Lycopodiim
B. Selagineiia
C.  Eguisetum
D.  Pteris and
E Marsilea

UNIT-II

PALEOBOTANY - History and general account of Paleobotany in india, Geo--
logtcal time scale; Process of fossilization, types of fossils, basic idea of tech- |
niques of calculating the age of fossils,

Study of fossil planis - Rfyaia, Williamsania
supggested Readings:

Simith, GM. 197 1. Cryptogamic Botany. Vol-I1 Bryophytes and Pterido-

+ phytes. Tata McGraw Flill Pub. Co, New Delhi.

Sharma, Q. P. Text Book of Pteridophyta. McMillan India Lid.

- Suggested Laboratory Exercises:

Study of morphology, reproductive struclures and anatomy of the examples

‘cited in the (heory under Pteridophyta & Palcobotany.
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[ GEOLOGY |}

’Sl‘ilhemez Duration of  Max. Ain.*ass
i : exXam. Marks Vlarks
Paper-1 Physical Geology 3 hrs, i[[: y
Paper-11  Palacantology L:': hrs. ﬂ :
Paper-11 Crystallography 3 hrs. 2
& Mincralogy _
Practicals 5 hrs. 73 27

PAPERI-PHYSICAL GEOLOGY

ax. Marks 50
Duration-3hrs. A

Note: Each theory paper Is divided into (hrec independent units. 'l;hc
gueslion paper 1 divided inlo three parls Part -A, Pj'll‘l -Bﬂand PT —. []E::l
A (10 marks) is compulisory and contains !ﬂ q_uestmns (20 vtrn;] 5) mB e
three queslions from each unii, each qucsuc_un is of one mark. Payt —I o
marks) is compulsory and contains five questions at least one from each unit.

-—— -
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Candidate is required lo attempt all five questionsim each question is of two
marks (50 words). Part —C (30 marks) conlains six questions two from cach
unit. Candidale ts required o atlempt three questions one from each uni,
cach question is of ten marks (400 words).
] Scelion - A
Geology& s branches; Scope and importance ol Geology. The Earh,
Solar system & Universc. Physical parameters of Earth. [nternal conslitution
of Earth. Origin ol Earth. Age of Earth and ils determination.
Surface features of the Earth, Distribution of land and ocean and their
peculiariles,
Seciion- B
Distribution, causes & efflect of Larthquakes. Seismic waves as indica-
lors of Eartly's interior. Seismic belts and their relation to volcanic activity.
Volcanoes- Types, products causes & distribution,
Surface processes- Weathering, erosion and mass wasting, Geological
work of rivers, wind, glaciers, groundwaler and oceans.
Brielhistory of Earth ( Geological Time scale); lce ages and past climales,
Section-C
Diastrophic Processes: Epierogeny & Orogeny. 1soslasy. Elementary idea
aboul sea oor spreading and Continental drifling.
Plate Tectonics, Crustal Types: Shields, platforms, Mountain belts, 1s-

land arce, trenches, Rift valleys, mid- oceanic ridges and ocean basins.
Palacomagnetism.

PAPERII - PALAEONTOLOGY

Duration -3 hrs. Max Marks. 50

Neote: Each theory paper is divided into three independent units. The
question paper is divided into three pars Parl -A, Part -B and Part —C. Parl
A (10 marks) is compulsory and conlains 10 gquestions (20 words} al least
three questions from each unit, each question 15 of one mark. Part —B (10
marks) is compulsory and conlains live questions at least one {rom each unit.
Candidate is required 1o attempt all Give auestionsm each quéstion is of two

= marks (50 words). Part --C (30 marks) contains six gucstions two from each

unit. Candidate is required to atlempl lhree questions one (rom each unit,
each question is of ten marks (400 words).
Section - A
. Palacontelogy & its branches. Classification ol organisms { Plants &
animals); Fossils, their mode of preservation and uses. Elemenaitry idea of
organic evolution & Geological history of Earth.
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Study of classification, Morphology & geological distoibulion of {ora-
minifera, Graploloidea
Section-B
Study of classification, Morphology of hard parts and gealogical distn-
bution of Gastropoda, Pr:le;:ypﬂda and Cephalopeoda, corals and brachiopoda.
Seclion - C

Study nfciassiﬁcaliur}, morphology and seological distribution of Tirlobila .

and Echinoidea.
Elementary knowledae of Gondwana [lora, Vericbrates of Sivwahks ol In-
dia and evolutionary history of Man and Horse.

PAPER III - CRYSTALLOGRAPHY AND MINERALOGY

Duration - 3 hrs. Max Marks, 50

Note: Each theory paper is divided inlo three independent units. The
queslion paper is divided into three parts Part -A, Part -3 and Part —C. Part
A (10 marks) is compulsory and contains 10 questions (20 words) at least
three questions from each unit, cach question is ol one mark. Part -3 (10
marks) is cun]ﬁulsm}' and contains five questions at least one from cach unit.
Candidate is required to attempt all five questionsm each question is of two
marks (50 words). Part —~C (30" marks) contains six gueslions two [1om cach
‘unit. Condidate is required to attempt three guestions one from cach unit,
each question is of ten marks (400 words).

Scction -A
Fundamental laws of crystallography, Crystals, their external & internal
characters. Elements of crystal syimmetry, Millers and Weiss system of nota-
tion. Crystal systems. Study of Cryslal classes of Cubic System Galena Lype,
Pyrite lype. Tetrabedrite type and their forms.

Study of normal classes and their forms of following crystal systems:

Telragonal System, iHexagonal System { Beryl type & Calcite type). Orthor-
hombic System Monoclinic System and Triclimie System. Twinning.

Seclion - B
Physicals properties of minerals, Concept of Isomorphism, Pscudornor-
phism & Polymorphism. Petrological microscope and its consirucsion, prin-
ciples of optics as applied to orthoscopic study of minerals- colour, form,
birefringence, pleachroism, ideas about uniaxial and biaxial characters of min-
erals.
Elementary idea about structure and classification of sillicate mincrals.

=
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Section -
Chemical compositions, Physical & Optical propertics & ocurrences of
rock forming mineral groups; Olivine, Gamet. Epidole, Tourmahne & Beryl.
Study of Chemeal composition, Physical and optical properties and oc-
currences ol (he following rock forming mineral famillies: Pyroxene, Amphib-
ole. Mica, Feldspar, Feldspathoid. Quartz and Zeolite.

PRACTICALS

Duration 5 hrs. Max. Marks 75

Dhstribution of Marks

Physicai Geology t0

Palzeontolzy 15

Crystaliography - Mineralogy 25

Field Work 05

Viva 10

Record 10
(i} Palacontolgy

identification and description of following fossils in hand specien fora-
mini fera- Nummulities, Assilina, Alveolina. Echinoidea- Cidaris, Flenuasierm
Micrastar Brachicpoda- Rynchenelia, Terebratula, Productus, Spirifer,
[.amellibrmichia- Peclem Oslrea, Trigoma, Lima, Exogym.

Gastropoda- Trochus, Murex, Yoluta, Physa, Turritella, Conus.

Ammonoidea - Phylloceras, Ceraliles, Perisphincius, Bellemniles,
Orlhocras,

Nauliloidea - Naulilus.

Trilobita- Calymene, Phacops, Agnostus, Trinucleus, Paradoxides.
Graptoloidea - Monograptus, Gangamopleris, Vertibraia, Ptilophyllum.
Plant [ossils- Glossopleris, Gangamopteris, Vertibrara, Plilophyllum.
(i} Crystallography & Mineralogy- 2
Description and Identification of the following minerals in hand specimen
Quartz, Felspar, Muscovile, Biotite, Chlorite, Homblende, Augile, Qlivine, Gar-
nel, Kyanite, Staurolite, Sillimanite, Tremolite, Asbestos, Serpentine, Calcite
Dolemite, Magnelite, Flematite, Epidnte, Tourmaline, Beryl, Talc, Gypsum,
Apatite, Fluorite, Topaz & Corundum. Study of optical properties of following
minerals: Quartz, Felsphar, Biotite, Hypersthene, Calcite and Hommblende.
Drawing, description and identification of erystal models. |
Clinographic projection of crystals of Cubic System.
(iii) Physlcal Geology-
Preparation of charts & diagrams illustration Physical Parameters of Earth.

s
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interior of Earlh, solar system, Distribution of land & Ocean. Earthquake.

Volcano, Plate- Teclonism, Important processes of erosion and weathering.,
(iv) Field Troninie- _

Field work for a period of about five days duration and a report thereon.
Books Recommanded

Scott W.B.- Infroduction to Geology, Vol. 1 {(Macmillan).

1.
2. Homes A - Physical Geology. ( Thomas Nalson Sons, Londan).
3. Spenecer - Basic concepts of Physical Geology.
4. Datla A.K. - Physical Geology. ( A.K. Bos 38 Road, Ranchi).
3. Read, H.H - Elements of Mineralogy: { C.B.S. New Delhi ).
6. Ford, W.E.- Dana's Text books of Mineralogy ; ( Asia Publishing House).
7. Woods,- Invertebrate Palaeoniolgy. ( CBS Pub. and Distri.. New Delhi).
8.  Moore, R.C,, Lalicker, C.G. & Fisher, A.C.- Invertebrate fossils ( McGraw
Hill ).
9. Jain, P.C,, and Ananha Raman, M.S.- Palaeontology - Evolution of
Ammals & Distribution (Vishal Publishers, Delhi).
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[ 7. ENVIRONMENTALSCIENCE |

The subject Environmental Science is the core subject at B.Sc. level (Three
yeardegree course. This subjectmay be laken along with chemistry in combination
with any other 3" subject of Science like Botany, Zoology., Geology. Physics and
Mathematics. The Various possible combinations of subjects which a student can
op! in addition to the exisling combination for are-

Chemistry Environmental Science Botany
Chemisiry Environmental Science Zoology
Chemistry Environmental Science Geology
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Chemisiry Environmental Science Pliysics |
Chemisiry Environmental Science Mathemalics
The distribution of papers for 3 ycars will be as Tollows

B.Sc. Pt.1 Paper | |
Paper [: BASICECDLDG‘:’:PRINCIPLESAN’DCDNCEPTS

PHYSICAL COMPONENTS: ROCKS, SOIL, WATER AND

ATMOSPHERE _ |
Paper 111 BIOLOGICALCOMPONENT SPECIATIONAND COMMUNI MES

- Paperll:

Practical
Scheme of Examination _ |
B.Sc. Pi.1 Duration Max. Marks Min. Marks
Paper| 3hrs =
Paper 1 3hts ?{;

Paper 3hrs
Praclicals Shrs 75

' cof Examination
Sehem PRACTICAL -
L i ' hatidn of B.Sc. Part—1/ Part11/Pan
_ Distribution of marks In practical E‘.‘lﬂ.‘lﬂl?ﬂ 10 AmSsEE
s - lztcgular Ex.Student
; 20

C L Major Exerclse 15 "

2. Major Exercise 15| "

3_' Minor Exercise 10 o

4, Spots _ 20 "

5. Viva-Voce : 10

d 05 ™ -
6. Recor - e

aperl: BASIC ECOLOGY : PRINCIPLESAND CUI‘:«JCI?E;‘TS o
paper is divided into three independent UNS. Fhe gue

] 10 marks)
_A., Part -B and Part -C.PartA( .
g hree questions

Note: Each theory
saper is divided into thre¢ p _
Iijs Enmpuisur}f and contains 10 questions (20 words) at IEHSI: l) is compulsory
from each unit, each question is of one mark. Part -D [?EI mﬂﬂfd_sdmﬂ 15 requin':::':
nd contains five questions at least one from each unit. Cl.nﬂ; © ). part C
to attempt ali five questions. Each question is of two markaiad :

] ] is required Lo
(30 marks) contaibs six Questions two {rom each unit. Candidate 15 1eq
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atlempt three questions ene from each Unit, Each question is oflen marks (400
words).

Unit—I
IZcology as a System, Concept: Habilat, niche, community, population, biome and
ccotone, Geneecology. Ecosysliem concept, holistic approach, lomeostasis, structure
and functions of ccosysiem wilh special reference to desert Ecological cnergetics:
Thenmodynamics laws, concepl of efficiency and diversity, systern analysis
Unit—1I1 ;
Biogeochemical cycles— N, P, S, C02, 02 and limiting factors - Leibig’s law of
minimum and shelfords law oftolerance, Ecological amplitude, (idelity.
Unit--111
Response of organisms to enivironmental stress —xeric, aqualic and saline habituts.
Posilive and negalive inleractions at community level.,
PAPER—11 PIIYSICALCOMPONENTS: ROCKS, SOIL, WATERAND
ATMOSPIIERE
Note: Each theory paper is divided into three independent units. The question
paper is divided into three pacts Part -A, Part -B and Pari -C. Parl A (1 0 macks)
IS compulsory and contains 13 questions (20 words) at least three gquestions from
each unit, cach question is of one mark. Parl -B (10 marks) is compulsory and
contains five questions at lecast one from each unit. Candidate is required to
altempt all five questions. Each guestion is of two marks (50 words). Part -C (30
marks) contains six Questions Lwo [rom each unit. Candidate is required 1o at-
tempt three questions one from each Unit. Each question is oflen marks {400
words). |
Unit—I
Basic Geology, rock formations, igneous, sedimentary and metamorphic. Soils:
Basic soil classification, Kinds of soil; podzolization, laterization,salinazation. A,
3, C of soil horizons. Environmental geography: Soil maps of [ndia, rainfall,
geology and climalic maps of [ndia.
Unit-11
Classification of water bodies, Lentic and Lotic water bodies. Longitudinal zonation
tn streams, Organisms of [resh water communities: Phytoplanktons, zooplanktons,
plant and animals. Stratification in lakes.
Unit—HI
Almosphere: Basic metcoroiogy: Climate, weather and scasons. Strala of

atmosplicre, imaspheric precipitation, snowfall, minfall, classification of elimate
types. Monsoon fonnation and climate of India.
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PAPER-I11 BIOLOGICALCOMPONENT SPECIATIONAND
" COMMUNITIES |
Note: Fach theory paper is divided into three independent unils. The question
paper is divided info three paris Part -A, Part -B and Part -C. Parl A (10 marks) is
compulsory and contains 10 questions (20 words} at least three questions from
each unit, each queslion is of one mark. Part -B (10 marks) is compulsory and
conlains five questions at least one from each unit. Candidale is required to al-
tempt all five questions. Eaeh question is of two marks (50 words}. Part -C (30
marks) contains six Questions two from each unit. Candidate is required to attempt
three questions one from each Unit. Each question is often marks (400 words).
Unit—1 |
Structure of temperate and Tropicai forest communitics. Basic forest types of
India; Evergreen forest, semievergreen forest, deciduous forest, thom forest and
desert communilties.
Unit—I1 :
Distribution of grasslands and flora and fauna of grassland communitics of India
Distribution of desers and flora and fauna of India. Desert adaplations of animals
and plants
; Unit—11I
Bmdwermty Principles and factors affecting the diversity. Bidiversity degradﬂnun
Causes of extinction of species. Ecological Succession; r and k selected plants and
animals. The nature ol pioneer, scral and climax communities.
PRACTICALS
Duration: 3 Hrs _ M.M.2TS
1. Examinalion of Soil:
e  Determination of soil structlure
+  Determiration of soil structure
e Deierminalion of soil moisture
+ Determination of soil organic matter
s  Study of soil profile
e Quanfitative estimation of carbonate/bicarbonates/chlorides
s Eslimation of percentage of caleium carbonate by rapid titration method
e  Waler holding capacity, wilting coefficient and specific gravily, bulk density,
porosity.
2 Community studies;
e Todetermine the minimum size of a quadrat for a prassland/forest by specics
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arca curve method.
Deterrnination of frequency, density, abundance and 1V1 with the help of Quadrat

method. To delerming the index of dominance in a  grassland community
To study Aquarium as an ecosystem

Determination of rate of production by harvest inethod

Raptd [icld tests for pH, carbonale, nitrate and chloride.
BOOKSRECOMMENDED

E.P.Odum: Fundamentals of Ecology, éaunders_(B“’ Edition)
Subliramanyam and Sambhamurthi:Ecology

K.CAgwal: Fundamentals of Environmental Bioloay, Nidhi Publishers. Bikaner
V.Verma: Plant Ecology ( 4* Edition) Emkay Publishers.

Paul Culinvaux' Ecology 2, .h::«hn Wiley and Scms

6. J.Pandey and M.S.Sharma: Environmental Science: Praclical andl ield Manual,
Yash Publications, Bikaner
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Additional Optional Subjects :

[ 1. LIVE STOCK AND DAIRYING |
Min Pass Marks 54 Duration - Max Marks

Min. Pass marks

Scheme :

Paper — | 3 hrs. 75 Marks _ ' 54
Paper — [l g 3 hrs. 75 Marks

Practical 4 hrs. 75 Marks - 2k

Note - Common paper will be set for the facultics of social Science, Science
and Commerce. However the marks obtained by e candidates in the faculty
of soctal science will be converted according to the ratio of (he maximum

marks of the papers in three facullies.

PAPER — 1 : PRINCIPAL OF ANIMAL HUSBANDRY

AND LIVE STOCK MANAGEMENT

Duration : 3 Hrs. Max Marks 75

|. Livestock population of India with social reference of Rajasthan,
Distribution of difference caleperies, livestock according lo Lhe
aproclimatic condition of the state.

2 Contributicn of animals and producls in the economy of Rajasthan, -

Characteristic of the following breeds of livesiock : Cadle Tharparker.

Haryana, Gir, Gagauri, Rathi, Mawari, Surli, Mahasana, Goots-Sirohi,

Alwari, Babri, Jamnapuri, Beelal Marwari. Sheep-Sonodi, Chokla Bikaneri,

Marino, Rambullet, Camel-Bikaneri, Jaisalmeri, Poultry Phode Island Red,

White Laghorn White Playmount Rock.

4. Qutline of anatomy of cattle and bu[Taloes Body temperature, respiration
and pulse rate.

5. Housing of livestock, location, site, design, construction, arrangement/
groupings of different buildings.

6. General care of the animals grooming, exercise, bathing observation of
oeslrus, service, care during pregnancy and al pasturing drying off.
Care of newly born calf, marking dcherning, castration.

LJ

B. Speccial hints for the managentent of bulls, goat, sheep and pouliry.

M.D.S.U. Syillabus /B, Sc. Part-1/71

9. Livestock farm equipmemnt, sanitary requirement disposal of animal.
wounds nevel ill. Prolapse of uterus and vagina, blot irnpaction, scour
pnenmonia. Mastitis. Milk fever Anthrax FMD : 4S. RP, Black qL;arler
entereloxmea. Diarrhea, Common external and internal prasites.

Il. Maintenance ol farm records.

[2. Government assistance and facilities available for livestock.

PAPER - II : PRINCIPAL OF FEEDING AND BREEDING
LIVESTOCK

Duration : 3 11rs. Max Marks 75

I. Digestive system ruminats and its peculiarities.

2. Physiological role and pood nutricbts, their digestion, importance of
scientific feeding.

3. Nutritional requirement of farm animal for different purposes.

4. Commoen feeds and fodder and heir nutritive value. Characteristic of ideal
ration.

5. Feeding pregnant, lactting animals, reeding bulls and bullocks.

6. Production of different types of grasses and forage makmg of hay and
silage.

7. Formulation of cheap balanced ration for mitk production.

8. Feeds supplement and additives.

9. Importance of scientific breeding, system of breeding.

t0. Male and female reproductive system, development of organs and thdir
function, role of endocrince glands.

I1. Sings of hand and time of breeding. _ :

12. Nalural service and arificial insemination infertility in livestock,

13. Diagnosis of pregnancy.

14. General hints on selection, seore card, performance pedigree and hislory
sheets, culling,

5. Marntenance of breeding records.

LIVE STOCK AND DAIRYING PRACTICAL

Min pass Marks 27 Max Marks 75

I Study of external parts of animal, handling and securing of animal, heol
training.

Z  Castration, dehorning and throwing.

3. Devcrmination of body weight and age.
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4 Recording of temperature, pulse and respiration of animas.

5 Administration of medicines through different routs. : j-
Communication of ration, blending food, preparation of hay silage.

|

6.

7. Diagnosis of common ailments and first aid.

2 Collection of semen and artificial insemination.

9, Judging of animals on {he basis of score card.

10. Washing dairy utensils. Milking of animals.

I1. Leaming and disinfection of dairy sheds.

12. Working out the building requirement for different animals.
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5.

[z TEXTILE DYEING ARD PRINTING |

ED AND REFRAMED SYLLABUS)
MIN.  MAX.  MIN.

BSc/B.A/B.Com PART FIRST (REVIS |
DURATION MAX.

- - MARKS PASS MARKS PASS
FORB.Sc. MARKS FORB.A/ MARKS
B.LCom
&4
54 150 H
THREE PAPERS 3 HRS. 150 IE 50 .
PAPER 3 HRS. 50 ” 5 "
PAPER 11 3 HRS. . "55?] . 5 ” .
PAPER II 3 HRS. : > : .
PRACTICAL 5 HRS. 7
TILE
PAPER I- FUNDAMENTAL PRINCIPLES OF TEX
PROCESSING <o
MAXIMUM MA _
e s divided into five independent units. Two quesiions

NOTE :- The paper >
will be sct from cach unit, Th

frnm cach unit.

1estion
e candidate 18 required 10 attempt onc questi

M.D.S.U. Svilabus/B. Sc. Pare- 1775

UNIT -1
1. Swelling & Dissolution
a. Swelling of cotton fibre in water and other swelling agents

b. Swelling of polyester fibre ¢.Dissolution of cotlon & viscose rayon
Dissolution of Printing gums

UNIT - II
l. Fundamental Principles of
a. Dyeing of cotton with direct dye
b. Dyeing ol wool with acid dye
¢. Dyeing of silk with Basic dye
d. Dycing of polyester with disperse dye
UNIT -I11
I. Significance of H-bonding in -
a. hbre strength
Stripping of direct dye
Solubility of non ionic surfactants
Creasing and decreasing in cotton fibre
Solubility of Polyviny! alcohol
UNIT -1V

o oo

|. Concept of solubilization

a. Solubilization of direct dye

D. Solubilization of napthols

c. Solubilization of Aniline black
2 Concepl of Catalysis

a. Use of catalyst in Hydrogen peroxide bleaching

b. Use of catalyst in Pigment printing

¢. Use of catalyst (carrier) in Polyester dyeing

d. Use of catalyst in resin finishing

UNIT-V

Surfactants |
I. Concept & Classification of Surface active agents
2 Use of important textile chemical

a. Turkey red oil b. Soaps

¢, Cationic softners d. Non-ionic wetting agent

PAPER - 11 : TEXTILE FIBRES

DURATION 3 HRS. MAXIMUM MARKS
30 NOTE :- The paper is divided into five indepgadent units. Two
questions will be set from each unit. The candidate is reﬁuired {o attempl
one question from each unit,
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UNIT -1
1.  Textile fibres

2. Definition and classification of textile fibres

b. General properties of fibre
c. ldentification of textile fibres

i. buming. i1, Microscapic

UNIT -11

. Couton fibre |
a. Composition of Raw Cotlon fibre

b. Chemical structure of cotton fibre
¢. Fibre prnpartles of Cotton

iil. Chemical 1est

4. Action of Chemical reagents on cotton ﬁbra

i Water & Steam
iti. Alkalies

agents
v. Dye ability of cotton fibre

UNIT-1H

1. Silk Fibre
L Sericullure
il Composition of Raw Silk
iii. Fibre Properties of Siik

iv. Degumming and weighting of silk

2. 'Wool Fibre

ii. Acids
iv. Oxidizing and reducing

. Structure of wool as animal hair growth

i Composilion of wool fibre
iii. Fibre properties of wool

iv. Action of Chemical on wool fibre
UNIT -1V

1, Viscose Rayon
a. Manufaclure - 1. Flnw Char
b. Fibre Properties

2. Cuprammonuim Rayon
a. Manufactlure

3, Acetate Rayon
a. Manufacture

ii. Chemistry

b. Fibre Properties

b. Fibre Propertics

M.D.S.U. Sytlabus/B. Sc. Part -1/ 77

UNIT ¥

Synthetic/Manmade Fibres
. Polyester

a. Manufacture - Chemistry & Flowchart b. Fibre Properiies
2 Nylon

a, Manufacture - Chemistry & Flowchart b. Fibre Properties
3. Acrylic |

2. Manufacture - Chemistry & Flowchar

b. Fibre Properlies

PAPER —III
PREPARATORY PROCESSES OF TEXTILE

DURATION 3 HRS. MAXIMUM MARKS 50

NOTE :- The paper is divided into five independent units. Two guestions

will be set from each unit. The candidate is required to attempt one question
from each unit,

UNIT ~1

Shearing and cropping
Singeing
Desizing
a. Hydrolylic desizing

i. Rot Steeping ii. Acid steeping
b. Oxidalive desizing

i. Bromile desizing ii. Chlorite desizing

UNIT-1I

iii. Enzymatic steeping

. Scouring/Kicr boiling of cotton

a. Significance b, Pressure kier boiling

UNIT -1

c. Open kier boiling

Bleachiné of cotton

a. Significance b. Bleaching with H O,

c. Bleaching with sedium hypochlorite & bleaching powder
d. Estimation of Available chlorine

Bleaching of wool & silk

Bleaching of manmade fibre

UNIT -V1

. Mercerisation

a. Historical significance & introduction
b. Action of Caustic Soda on Cotion fibre
¢. Nature of Change occurring in cotton fibre

N
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d. Paramciers of mercerisation
e.  Yarn mercerisation
f  Cloth mercerisation _
UNIT-V
Preparatory process for synthetic fibres -
a. scouring of polyster and biended fabric

b. Heat selling
c. TFluorescent brighlening agents for natural and synthetic fibres

- [[3.VOCATIONAL COMPUTER APPLICATION |

Vocational Computer Application § Year’

Paper Mame (Theory) Lec. Exnn Marks of
Hours B. Sc.

VCA-0| Computer Fundamentais & 3 i FA RS

Multimedia

VCA-02 C Programming 3 3 7n 2

Paper Name (Practicals)

VCA-LAB-0! C Programming & 3 3 75 2]

Multimedia

Note: :
The question paper lor Vocational Computer Applications (B. Sc.) will be

divided into 3 parts
Pari A:
1. 10 Question of t mark cach— 10 marks

2 Answer shoutd not exceced more than 20 words
3. All questions are compulsory
Part B:

1. 5 Questions of 4 marks each — 20 marks
2. Answer should not exceed more than 50 words
3. All questions are compulsory

ParltC:
[. 3 Questions of |5 marks each — 45 marks. There will be an internal

choice in cach question.
2. Answer should not exceed 400 words
3. All questions are compulsory.
Practical exam to be conducted by one internal and one cxternal examiner,
Duration of Practical exam is 3 hours,

Duration: 3 hours Meax marks:

B Sc.—-73
VCA-0| Computer Fundamentals & Multimedia

introduction to Computer; Definition, Characteristics, Classification of Computcers.

M.D.S.U. Syllubus/ B.Sc. Pr. 1/719

Analog Computers. Digital Computers, Hybrid Computers, Classifications ol
computer on the basis of size and speed, Different type of computers Generations
ol Compulers.

Computer keyboard, Pointing Devices, Mouse, track ball, Touch pad, jaysticks,
Touch-Sensitive Screens, Pen—based syslems, Digilizer, Data Scanning
Devices, Optical Recognition Systems, Bar Code Readers, Optical Mark Readers.
Optical Scanners, Drum scanners, Hand scanner, Flatbed scanner, Web Camera,
game pad, Digilal Camera

Hard Copy Devices: Printer, Impact Printers, Daisy Wheel, Dol Matrix Printer.
Line printer, Chain printers, Comb printers. Non impaci printers, DesklJet, Inkjet
printers, Laser printer, Thermal transfer printer, Barcode printers

Computer display: CRT, LCD, Projection Displays. Plasma display pancl, Ihsplay
Siandard, Introduction Memory, Classifications, Random-access memory,
volatile memory, Non-volatile memory, Flash memory, Read-only memory,
Secondary Memory: The Cache Memory, Auxiliary Storage Memory, Mcmon
IHicrarchy, Storage Devices, Magnetic Tape, Magnelic Disk, Floppy Disk. lMard
Disks, CD, DVD, Magneto-optical

Number system. Binary, oclal. hexadecimal, addition, subtraction,
multiplications, Computer Code: BCD, ASCIE, EBCDIC Code. Excess-5 code.,
Gray Code, Software: User Interface, Svstem software, Programming software,
Application software Logic Gates: Logic gates and Boolean algebra
representation and simplifications by k Map.,.

Computer Viruses: Introduction, History, Types of Computer Viruses.
Classification of Viruses, Ways to Catch a Computer Virus, Symptloms ol a
Computer Virus,

Application of commputer : desktop publishing, sports. design and manulacluring
research and design. mititary, robotics, Introduction of internet, History, 1P,
TCP and UDP, Application protocol, World Wide web, How the Web works,
Web standards, Website, Overview, Types of websites, Electronic Mail, internet
c-matl header, Saved message file extension, Messages and mailboxes,
Introduction to intranet, Uses, Advantages, Disadvantages.

Muitimedia: introduction to multimedia technology, computer, communication
& enteriainment, frame work for multimedia system, M/M devices, presentation
device and user interfaces. Digttal representation of sound and transmission,

video and image compression, JPEG, MPEG, DVI technelogy, applications of
M/M.
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Build HTML documenis from scratch. View HTML document using a variety
of Web Browsers, Organize information using Lists, Use HTML frames and
tables for page layout, Connect to 0 variety of resources by using hypertest
links, Create style sheets to Format the look and feel of the pages, Understand
key image theory concepls, Create new images from scans or {rom scratch,

Optimize image sizes, Create animated gifs and transparent images. :
Duration: 3 hours Max narks: - !

B. IS‘L'. e ?j
VCA-02 C Programming

Overview of C Language: History of C, Character sel, C tokens, Identiliers.
b}e:mnr,ds, Data types, Variables, Constanis, Symbolic Constants , Operators
in C, Hierarchy of Operators, Expressions, Type Conversions and Library
[Funciions.

Managing Input and Qulpui QOperation: Formatted and Unformatted 1/0
Functions, Decision making, branching and looping: Decision Making
Siatements - if Statement, if—else statement, nesting of if-else stalements. else-
if ladder, switch staiement, 7: operator

Looping - whiie, do-while, for loop, Nested loop. break. continue. and goto
siatements. Functions: Function Definition, protolyping. 1ypes of functions.
passing arguments to functions. Nested Functions, Recursive [unclions.

Arrays: Declaring and Initializing, One Dimensional Arrays. Two Dimensional
Arrays, Multi-Dimensional Arrays - Passing arrays to functions. Strings:
Declaring and Initializing strings, Operations on sirings. Arrays of strings.
passing strings to functions. Storage Classes - Automatic. External, Static and
Register Variables

Siructures-Declaring and Initializing, Nested structure, Array of Structure,
Passing Structures to functions, Unions, typedef, enum, Bit fields. Pointers -
Declarations, Pointer arithmetic, Pointers and functions. Call by value, Call by
refarence. Pointers and Arrays, Amays of Pointers, Pointers and Structures.
Meaning of static and dynamic memory allocation, Memory allocation functions.

003




