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(URDU COMPOSITION- 50 MARKS)

here shall be half paper of Urdu composition and shall carry 50 marks. This paper along
with Hindi composition of 50 marks shall be of three hours duration.

Distribution of Marks: ‘
(a)  Summary and substances of text prescribed - 30 marks.
(1) Question of marks each one from prose selection and one from poctry selection will

be compulsory:
(b)  Essay 10 marks (c) Grammar (A?dad Gins, Mohavrat - 10 marks.)

Books Prescribed.
(a) Sarmaya-e-Adab by Prof. Mumtaz Abhmad, Dr. Aslam Azad, Dr. AJaJ Arshad,

Dr. [.LRaza
(b)  Tarz-e-Nigarish by Sachidanandan Sinha..

BOTANY (Subsidiary Course)
(Theory)
Full M %rks- 7S .

Time - 3 Hours -
(Microbiology, Thallohyta, Bryophyta, Pteridophyta, Gymnospenm Cytology. Genetics and

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

L. A general account of Bacteria, Viruses and their evonoxmc importance.

RoIe of Microhes in Fermentation and Ni itregen Fixation. -
. Slructure, function & diagnostic features of Algae, Fungi and Lichens based oni t t},

w heru er mentioned. The developmental cycles on comparative bases should mih‘m
tionary sequence: The students should be acquainted with econamic unportance of these

groups.

Thallophvta ;
Algae - Nostoc, Oedogonium, Chara, Vaucheria, Fucus (Uld B'urac}mspermum

_-Fungi - Albugo, Peziza, Puccinia
_Lichens - “General account and economic 1mportance

Br‘yophwa' Marchantia, Anthoceros and Sphagnum.
 Pteridophya: Selaginella, Equisetum and M wselia

Gymunosperms: Pinus.
Cvtology, Cenetics and plmHa-rceding
(a)  Structure of the cell-as seen under Eleciron Microscope,

{b) ’\Mous and Mejosis. ~
Structure of Chromosome, Crossing over, Mutalion.

(c)
(dj  Nature, structure and replication of genetic material ( (DNA)

Economie Botany:; Botany of under noted plants belonging to the fol lowing groups:
(4)  Ccreals - Wheat, Maize and Rice -

(b) Onl, - Mustard Ground nut, [inseed -
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S
- (9 Bevergeg Tea.
(N THES - Rauwolfia _
'‘*) Fibreg . Cotton and Juge,
BOTANY (Snbsnixary Lourse)
(Freciicas;
HIME S Boury Full iviaris- 35
L. iViOl'PilOiogicai 404 Suuctury] des ' Of Alage, rungj ang Bryophytes inemae inome
YHaous apg treiy LCMPpOrary srajneq CTOseope- Side preparagion,
<. ivio; Pioiogicaj ang ADAOMICA; Sugy of rtcrmepnytes/Gymnospemzs IMCIIGET m fRe
L1l ang Wy mjcy USCODIC siige Preparenon (E:mpurar_\ri—‘ennanent;.
2 To 1Gentify ang commen: upon SpOrs.
FCIEsS recurg
Cbemist.r}:‘ (SUbsidiary Course;
(1neory
1e- 3 pours Fui Mmarks - s
quesiions wii pgve t0 b€ answereq seleciing at jeast one question ang Ot more than g from ;
roup. Four questions will be set from each group,
GROUP-4
PHYSICAL CHEMISTRY
[ {a) Gaseous State - Kinetjc theoxy(oi gases, derivation of kinetic £as equation
deduction of gas laws, calculation of gas constants and kinetic energy,
(b) Types of solid - Crysta] forees, law of constancy of angles, seven Crystal systens,
law of rationa] indices, Bragg's law, Latice Energy, Born Haber Cycle.
Thermocilemistry: Heat in Chemig

al reactions, reaction enthalpy, standard
changes, Hess Law, Kirchoffs Law, Bond ehcrgies and determinalion.
~ Ionic Equillibrium - Ionic nrodyct of water. pH, PK, PK and PK Buffer solution. -

Idea of role of buffer solution ip day to day life. ‘

Solubility prodyct and its applicationg in salt
Conduc[ance, Specific, equivalent
(a) Chemicg] Kineties : Rate ofreaction, order of r
for specific rate constant

enthalpy,

analysis, Common jop eff: '

ect.
and molar.

i
4 eaction, molecularity, expresgion
of first order reaction, half |ife Period, unit.
I Colligative Properties - Colligative properties,
its dc(cmination, Vapour

Osm
s law of Iowering
2155

fil]g of VADOUL Orece .

Pressure; Roult
€and Jowe

\

¢ and
ssure. Relaion

0818, Osmotic pressur
of vapour pre

"oy

Ll osmofje pressur
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Paper I (75 Marks)

Biochemistry

Introduction to Biochemistry

B I};Iglure of Biological material
rief mention of various micro and macro compounds

#* General properties of organic and inorganic compounds
Molecules involved in generation of mechanical stability : peptid

and mem @MS
23 Molecules involved in information storage and retrieval : nucleic acids
, Molecules executing mediator and catalytic functions : the proteins
%t The signal molecules.” . ' 3
Enzymes : Iniroduction, classification, pratein and non-protein enzymes,
biosynthetic and degradative cellular functions, mechanism and mode of

inhibition and regulation of enzyme action, Enzyme Kinetics.
In vitro activity of purified enzymes, application of enzymes in industry. iood 2

O_glyca’ns;, go@ysz,x_ck:harides

medicine.

Cell Biology

Cells as basic unit of living systems. The cell theory.

o Precellular evolution. ; Artificial creation of cells. —

4y~ Broad classification of cell types : PPLOs, bacteria, eukaryotic microbes, plant and animal cells
A detailed classification of cell types within an organism, cell, tissue, organ and organism as
‘different levels of organization of otherwise genetically similar cells.

o Ecological amplitude of cell in high altitude, Sediments, arctic, hot spring, arid, brackish and
fresh water enviroments. : .

% Biochemical composition of cells : Proteins, Lipids, Carbohydrates, nucleic acids and Te
metabolic nool. '

o Ultra structure of the cell membrane.

Structure and function of cell organelles, Ultra structure of cell membrane, cytosol, Golgt
bodies, endoplasmic reticulum (rough and smooth), ribosomes, cytoskeletal structures (actin,
microtubules etc.) Mitochondria, chloroplast, iysosomes, peroxysomes, nucleus (nuclear »
memnbrane, nucleoplasm, nucleolus, chromatin). Chromosome

o Cell - cell interaction.

Cell locomotion. : amoeboid, flagellar and ciliar.

Muscle and nerve cells -
Cell senescence.and death
Cell differentiation in plants and animals

Microbiology

> &%
o

o
£

LS

gcveJ_opn}ent of Microscopy (Optical, TEM and SEM)
(1<mmbunon of eminent microbiologists.
‘oneept and methods of sterilization.



/ ' | GROUP-B Xy

| INORGANIC CHEMISTRY

Fed YAtomzc Structure and Bondiug : F e,@_rgi%é of H-speoctra and Bohr's theory, shapes
sl orbitals and their labellings, idea of quantuin numbers, Pauli's exclusion Principle,’

: fl und s rule;. Aufbau principle, Electronic configuration of elements.
tca ol lonic and covalent bonds, Tonisation potential, E.N.(Blectro Negativity) and

[,f; ; l.A,(Electron affinity) Fajan's rule. e
8 - Chemistry of the following elements : Li, Sn} Fluorine, Chlorine, Icding.
- Prinicple involed in the volumetric and gravimetric estimations of Cu++ and iron.

>
)
+. [sotopes : Brief idea of detection and separation, tracer techniques, radio carbon dating.
GROUP-C :
ORGANIC CHEMISTRY

(. Structure and Mechanism : Hybridization, Bond angle, bond length, idea of sigma and
pic bonds, inductive effect, electromeric effect and iosomeric effect, borfd ission and

fission products, elementary idea of reagents and types of reactions.
. 2. Nomenclature : Acquaintance with IUPAC nomenclature of alip 2atic and aromatic

)

2 compounds. |
.3, (a) Alcohols -monohydric.
(h) #irignard's r*agent.' ¢ . T Ly
4. Idea of purification of compounds, criteria of purity, Chromatogr phy.

CHEMISTRY (SUBSIDIARY COURSE)
PRACTICAL |

TIME - 3 7JOURS FULL MARKS-25
i. Volumetric Analysis: |
(a) Acidimetry and alkalimetry
(h) Use of KMnO, & K,Cr,0,, lodometry.
-2 Organic Detection : Detection of N, S, halogen in Organic Compouds.
Detection of the following functional groups of organic compounds

(1) Phenolic (-OH) (i1) -CHO (i) -C=0  (iv)-CODH
(V)-NH, and (vi) -NO, (aromatic).
o Record of class work and vivi-voce,

Nannanm
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. Different types of
cleus and meachanism of nuc
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\Wernet's

2 Introduc ipn metal ghem;sg,—y: . ,
ble oxidafion states, ided of compiexes,

genéral - fe
tism of wansition

tion to fullerenes and

metals.
pasic introduc

miagne
' Ghemistry of gioub 44 elements: C, Su
. zeolites, idea of major chemical poliutants in anvironment. .
4. Chemistry of the following elements, and their importa at.ccmpounds:

{a} Fe. Co N (b} Cr (€} Mn

-Group & (Qrgani_l; Chemistry)

1. Structure and mechanism: : . R
isomerism, idea of g.Z notations, elgww

f \ leophilic__substitution at_saturated

be e nUCis:
sructure of

\3\/1-!.

“earbon {general idea),— s
. 9. Natural producis: : ' ‘
{a} Carbohydrates: nomenciature, classification, non-dotatied S
mentary ide2 of glycosides.
fructural «lucidation needed).
um chioride

Chemisir

(b) nitration of nitrob

d fructose, ele _
idea of alkaloids and terpenes (n° S
tion and uses ©

3. {a) Strutture of benzene, prepara
{b} Lactic acid, citrig acid.
4, (a) Test of commcor funet .
(bi~-Br?e’Fictée'of‘pfsiy'm_ersyg-sgima: ‘ )

Ll ‘-Jc;";3“5;:-:;;'5'{;?‘”5"» e
v practical (25 marks}

Group A: 12 marks
1. Qualitative inorgani

jucose an
f benzene diazoni

{b) Elementary

iopal gr ups. ‘
rrotaing and sulfa grugs.

c analysis of mjxture containing four radicals.

Basic ragicals: Ag, Hgz™ B ot Hg'l BiY, CdT, 8B, Snt. Sn'é, Fe'l, Pl
AR Cr NI Co™, Z Y2 gnt?, Ca* Ba'y &r?, Mg'? Na', K7 NELT

cid Radicals: COs™ 50,7, 57%,8Q4% NOz, NOs and halidas.

Group B: 8 marks
arganic compounds by using the following

2. Organic prepara

reactions: - " |

{a} acetylation of apiline and p-iojuidine.
enzena.

(c) oxidation of benzaldenyde: _
(d) hydralysis of esters like ethyl henzoate and methyl salicylate.
3, Record of Ciass - Wark and Viva—Vace.

tion: Preparation of



* fotany Practical (25 marks)

’ exge"riﬁmge?sf r:xlgt?kr;)a plant physiology experiment set up from the following
(@) TJAratio
(b) Ganong’s potometer: rate of transpirdtion
{c}) Farmer‘§~ Potometer: rate of transpiration
(d) Unequal transpiration by CaCl, method
. {e) Oxygen evolution during photosynthesis
i) Rate of photosynthesis by Wilmott’s bubbler
“(g) Mall's eéxperiment
{(h) Anzerabic respiration
Uascription and identification of plants of families studied (5 marks)
- Microscopic preparation of anatomical spesimens (5 marks)
- To ldentify and comment upon spots covering the courses (5 marks) o
Practical record based on class work and field studies (5 marks)

D & 0 B

Chemistry i Theory {75 marks) = 21/4 /7 STV <

Group A (Physical chemistry)
3 1. States of Matter
» ., {a) Gaseous state: g
Vander Wall equation (no derivztion), sritical constants, collision number,
' coiiision\ﬁ"gqueﬁwfmeah'ffee oath, : \

(b} Soiid state: _
Bravais lattices and lattice planes, olementary idea of typcs cf lattices,

stojchiometric and non-stoighiometric dafacﬁs/igg‘gmpie ionic solids.

- = 3 e P ‘/4 K "

2. Thermodynamics - _ ; : :
Definitions of terms: system, extengive, §me§§§ve properires, first iind second law
ot cycle.

of thermodynamics, Carnot theorrm gnd Ca
3. {a})lonic equilibrium: Ostwald's dilytion law, conductance measurement of

dissociation constant of acatic acid, sait hydrolysis, 'iwf“r of acid-base

indicators. - nE :
(b;Phase rule: ferms, equation {no derivation required), H,0 system, S-systeri.
. ‘\\\\

_4. Chemical kinetics: i - .
Sccond order reaction, axpression for specific rate constant of ggcorﬁ&%mgg
roaction, half life period and TTe URKt, effect 0T temperallfé on reaction tate,

ArrhBmius equation, idea of catalytic activity at surfaces and catalytic procusses
such as hydrogenation, oxidatian, cracking and reforming. -

ER S

"Group B (Inorganic chemisiry)

~Ta) Atomic structure and bonding; . ‘ ) o
Idea of duality and malig”waves, de BrogWeiatiO§1, Schrodinger equatinn {no
| derivation] and idea of its applications, idaa of orbital overlap hybridization of

orbitals, Vander Wail forces, metallic bonding. -

’
’ 3




- Botany ! Theory (78 marks:

Students ay ; T :

-and ogesf:;;rgggt?:% tgu‘;n:ftaf :twc fuestlors from group A and group B each
s otal ten (four fr : ‘

two from group C). { rom group A and Grouo B each and

Group A: {As.glosparms)

:Af} Morphology and taxonomy: impertance of ciassification of angiosperms wiin

r¢ferenge to Bentham and Moaoker and Hutchinson systems. Naming of genus ang

species.  Diagnostic features, affinities and economic importance  of
AEhUnculaceae, Creurbitaceas. Suphorbiaceae, Amranthaccae, Acanthaceas,

Lamiaceas, Apocynaceas, Peaceae and Cyperaceae.
(B} Anatomy: Cell structure and tissue systems. Meristem:.. Rcot stem transition
Initiation and activity ‘of cambium including aknormal Lehaviour, primary ang

S —
e

saxondary growth in foots and stems, e A
(C) Embryology: Life cyeie of a typical flowering plant based on the major events
. in the devsiopment of anther, microspore. ovule, embryo sac, fertilization,

‘endosperm, embryc and seed.

Sroup B: (Plant paysiclooy)
= Water relation, absorption of water and salts
*  Transpiration T gy T e e
*  Mineral nutrition - role of major and minor elements
- ¢ ~ Enzymes — nature properties and classification
* Pholosynthesis ~ photophgsphorylation, Calvin cyel
-photosynthesgis .~ :

(% [ranslocation of organié¢ substances
Respiration — glycolysis, Krebs' cycle and factors affecting respiration

e and factors affecting

*  Nitrogen metabolisit — nitrogen fixation and protein synthesis
’ e— '::.-‘-—-—--—.—-—n ey R LN " .

Group C {Environmental biclogy)

= Polution~ q :

- Soil £ types, water holding capacity, reclamation

: E@tcommum;{e's and ecosystem
Succession {Hydrosere and xerosere)

>
e e 8 ATy




- 12 :’ AT B i :
paper M1 (75 Marks )
z\nolecular bicvlogy:
+  Molecular basss of pr
. Structure of DNA.
. DNA replication in pmkaryotes and gyl ‘ .
aryotes. x

ARDNA recombination moiecuiar m
_# lInsertion elements ang tra !“%C”"‘“hamsm" - Drckaryo tes ang
P and sulcary

aﬂsposons b: Bl
WG,

R oo St

_ Structure of prokaryotic
» genes
\/ Prokaryotic transcription, fw\?
\»»""/ Prokarvotic transiadon 1o\
-~ Preka rotic gene expressj ,
: ion ldc S. o emtoiar '
; lﬁ-@:t{zzs:e of cukarvotic genes.( ..hls 2R Gatabolic rep ression)y_——
v Eukaryolic transeription. ' ) S
= Eukaryetic transiation.
V2
© g Egggjyotlu gene expres Stoﬁ Tzanscmmso/amors and
‘f §3ene expression in yeast , ranglation fzio-5
P Cene exXpression.in p;omzoqn paras:tosx}" N
e ene organization and eXpression in mitochondria and chicroplasts
e "': . |

s Post trans!atton regulatmn of gane e\pres sicnggly™ : \

Develo mem &l & % e h
pi . d 27 emf renmental regulation of gene expression.

‘.

R

e i «-‘-.__-«m--n-,"“'

R__kombmant DNA techinolsg
Wé,é What is gene cfcmng and wh do we need to clone a 2
i gene
[ Tools end techniques, ia/mids and other.vahicles mmm diing
of DNA, RNA and ¢ -LNAYR r-anzymes And other reagentsTchntques

laborator enin
afety measures and regulations for recombinant DNA work.

.Choice and selection of thg tools and technigues, .
/Vehxcles Pf_gsf??ys snd Qacﬁ’ef%oghaqes availabie ohagem’fd gsrids -

vituses.
Purification of DNA from bacterial, plant and animal cells

[
. ¢

s Maniputétibﬁ of purified DNA.
= Introduction of DNA into swmg cell

2% Cloning veciors for £.colier” st
o Cfonmg vectors, for organisms sueh ag yeastlfungs, for Mants
- Jiruse

LY bactnnum/sng, Apd plant viruses, anima lone of 2 specific

1+ " Application of cloning in gene ey y;&lS (tHr tc:u%ziiig ? ‘fw expression).

g structure, s ¢ |
5 gene? Studying gene ocation and enes in research and biotechnolagy i

" Gene clomng and gxpression of mrc:;:;nneg\
clonrc 9 nds, artificial ingulin gen?

(Production of prmem frm‘?m arpaseuiical oor*sou
. R PR f A1) 1 i
Gene clohing m,(}g\ e nagents). )

/@‘3_—57!3 nt :,/)\;Zir rmil ’*”.n

\.\

\.
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B.Sc Part Il Hons.
Paper VY (100 marits)

P

ANIMALCELL CULTURE: ISP

» . Historyof developmentofcell cultures

+  Thenature surroundings of animal cells _

«  Metabohc capabilities of animai ceil5<‘\7l'

. Simuiating natural condition for growing ammal sells <,

* Impertance of growth factors ofthe serum — "~

cuitures anchorage dependence CF growth. Non-a
Estabﬁshed/’continuous cel

ures Transformed animal cells
| celllines - their origin and chiaracteristics “—

snichorage jependent cells

¢ Primary
* Secondarycu ilines
& Comrl:nonly used anima

¢ Growti kinetics of cellsin culture
ulture for studies on gene expressior O
table markers HAT selection 21T biotice

- Applicaticn of animal celic -gan culture
Transfection of animel cells Selec istance etc

= Cellfusien
= _ Transplantation of cultured cell&%

-~

7*Y  pifferentiation of cr—.-llss/K -

MAL CELL BIOTECHNOLOGY. 4, e
oom ) LT S
cis inw. Jhin growth hormsies

*  Generalmetabolism

1 i - : z b el ey IS e teen Ll
*  Speciat seconda™y metaboites/ pre” et feran t-piasninaogen actvator ackor
production and processing of chosen protein

Villetc.
o Expressing cloned proteins in animal cells over
*  Theneedtoexpressin animal cells
o production of monoclonal antibodies
of animal cells EFG, FGF, PDGF IL-1, L2, NGF erythroprotein ete.

Growth factors promoting proliferation
* Bioreactorsforlargescaie-cultureafcel!s

* . Transplanting cultured cells

Pap’ -V (100 marks) |
a i ‘ @*n ﬁ—r;’“g'@/j*
swors ( Prespive Gyrbhore 20

N Rk
and fertilizatian 7 Caf¥oln

nit.iohsﬁigggiﬂrowth regu
lture in vitro, pollination
pplication
=ndtheir practical applications

ghoot tip and meristem cuiture
ptions)

PLANT BIOTECHNOLOGY : o
re Introduction toin vitro methc.s Terms nand defi

~ *  Beginning ofinvitro culturesinour country cvery Gy
_s»~" Embryo culture, embryo rescue after wide hybridization andits@
/‘;?(—Ini:roduction t0 processes of embryogenesis and organogenesis
s ®" Clonel mulsiplication of elite Species (micropmpagation], axillary bud,
. ,"i""' Haploids and their applications. Somacional variations andapplications {Treasurayour exce

C"q) Endosperm culture and production oftriploids
tissue end organ cufture

» _“Ppractical applications of
‘ techniques) .
*" Single cell suspensicn cultures and their applications insele

- tregtment (of haploid cultures preferably]
icolation principles and applicaiong

{/ /ﬁ/troduction ta protopiast

{sunwmariiing the prectical application of all the above

ction of variants / 1nutants with o7 without mutagen

s poTESt e T ARER L o7 ST DT R




paper VI ( 100 Marks )

Environmental Biotechnology:

ble and non-rencwable ro:;uur(,u-.;/ B
"”/'Tﬁcncv'm i 5 ijoassimilable / iodoqful:\bl(.‘
what is renewable should be bioassimilable qr:

& )
-~

’ Major consumer items: M, fucl umj\_{j’ly_,{g;_ s
2 “Conventional fuels and their environmental ig'n;?a(Wood, p,lanl/ annnal

., wastes, coal, gas and animal oils ol ‘ _
~ Modern fuels and their anvironmental impact: methanogenic bacteria and
biogas, microbial hydrogen production, conversion of sugar to cthanol. the
converters - hopes from the

gasohol experiment, <colar energy ‘
photosynthetic pigments, plant based petroleum industry, cellulose

degradation for combustible fuel I
Biotechnological inputs in producing good quality natural fibers: t'ﬂgg\(:fic@/"

ﬂq .@M&%genic plants , "
’ v ;M Microbiological quality of food and water s —
v Treatment of municipal waste and industrial effluents wW \
> Degradation of pesticides and other toxic chemicals by microorganisms tlj

\

1 '

> "——%\t__._ﬁ-—-—— H 11 ‘..-/I

—»~~  ThuringiensiSTOXIN as hatural pesficide »— : olde {2}
S gricoltural fields (v -/

Biological control of other insects swarifilng the a

(e al
v Engchment of ores by microorganisms: e
- o = e e e e el ; .
—/ ofertilizers. Nitrogen  Tiawe jo microorganisms  enrich SOl with
; \‘ “assimmilablemitfogen e a1 A |

Paper VIl -- Practicals ( 100 Marks )

Molecular & Cellular Biology: 3

= Separation of cell types from blood :
Separation of cell organeciies: Method for cell lysis: esmotic / chemical |

- enzymatic lysis of cells followed by centrifugation. Monitoring cel! lysis by
release of cellular material and change in light scattering etc.

~*  Mechanical rupture of cells: Ultrasonic vibrations, French pressure cell
followed by centrifugation for coll organalies

*  Separation of constituent mol:cules of the extract in
filtration, lon exchange chromatography

. _ﬂlin_fa,yge_rtchromatography of extracted material

" Isola}fﬁf‘b“f chromosomal and piasmid DNA from bacteria

*  Restrigtion digestion of DNA and assigning restriction sites ( may be done as
a demonstration)

" Makirg competent £.coli
Transfection of plasmid DNA and sclection for transformants

aqueous huffer: Gel

l—r\/\“--‘
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» |nitiating plant tissue culture: dedifferentiation of cxplants
= Growth of plant cell into undifferentiated mass .
. Large cultivation of plant cells in suspension
*  Induction of differentiation by modulating the hormenal balence
*  Culture of lymphocytes from blood sampies: Preparation of media. titue
sterilization, monitoring microbial contamination (bacteria, fung itael
g;i‘;gg’i:mar), cloning of c"fnimal cells by cell and celony purification
Productiohc'z)ftured 'cel”S i rflyek:)ma fets
ettt b monoc opal antibodies at a large scale
stration / operation of large scale fermenters

= e AT :



