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(URDU COkfPO/il110N- _50 MARKS) 

111ere shall be half paper of Urdu composit.on and shall carry 50 1narks. 'Ihis paper al9ng 
\.vith Hindi co1nposition of 50 marks shall be of three hours duration. 
Distribution of Marks: 
(a) Summary and substances of text prescrH;,ed - 30 marks. 
(1) Question oftnarks each one frorr1 prose selection and one fro1npoetry selection \Vill 
be con1pulsory.-
(b) .1~ssay 10 n1arks (c) Gra1n1nar ( .. A.zdad. (Jins, Mohavrat - 10 n1arks.) 
Books Prescribed. 
( a) Sar1naya-e-Adab by Prof. Murntaz ;\h~ad., ,Dr. Aslam Azad, Dr . .£:"'\j aj 1-\.rshad, 
Dr. I.Raza 
(b) Tarz-e-Nigarish by Sachidanandan Sinha .. 

Time - 3 Hours 

BOTANY (Sz,bsidiar,.y Co11rse) 
(Tizeory) 

f~ It;\~ l -.­U i 1~ A.a rJiS- I'::) 
(i'vficrobiology, T.hapohyta, B1yophyta, Pf:eridophyta, Gymnospenns, C~ytology. Genetics and 
Econornic Botany.) 
A total of ten questions to be set out of which candidates are required to ans\ver .five queslion:'}_ 
1. A general account of Bacteria, Viruses and their ect~ncnnic ilnportance. 
Role of Mi-crobes in Fen11entation and Nitrogen Fixation. 
2. Slruclure, function & diagnostic features of t\lgac~ Ft!_ngi and l✓ichcns based on the types 

1, • _> ;vhen:,:er 1nentioned. '"f.he developrncntaJ cycles on cornparati'.'e bases shc1!ld ref1ecl cv,J!u 
tionary sequence: 'fhe students should be acquainted ,vith econo1nic in1po11ance of these 
groups. 
'fhallophvta : 
AJgac - N05itoc, Oedogoniu1n, Chara} ½'lu~heria, Fucus and Batrac:l~osper1nun1 

.-- ,,..Fungi - Albugt,, Pezj,za, Puccinia • 
Lichens - /General account and econornic irnportance. ,,,,~ 

~ Bryophyta: Marchantia1 .. A.nihoceros and Sphagnum. --r ; 

~ 

Pte.ridophya: Selaginella, Equisetum and Ivf 1rselia _ • ~-
Gvn1nospcrnJ.s: Pinus. 
C'vtologv1 Cenetics and fMa-n-t-b-reeding. 
(a) Struc.ture of the cell as seen under Electron Microscope. 
(h) I\1itc5 is and Meiosis.,_ 
( c) Structure of Chron1o·so1!7C, Crossin.g--over, Iv1utadon. 
(J) Nature, structure and repli~ation of genetic rnaterial (DNt\) 
Economic Botany: Botany of under noted plants belonging to the following groups: 
(a) Cereals - Wheat, Maize and Rice , lh . .,.. -
' ) Ods - Mustard) Ground nut, [.,insecd · 
(,., £• 
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. . tW:UiQMi;;:.I Ht Sta:::t 4 :.::c:J..:S'..Mfflt>t .:a 

I'•art -1 (Suhsidit1ry Course & Comj',osition) 
~~ktch. "'Cfdan 6tf-iql<f-~ fu.-<.1 _(-cl1I (~~ "--llf~41 ~ ~) 
~1fcn - 100 

{'3=f) • im ~- -rm- so 3Tcf> (an) ~ '&ltcti<0r 1s a-icn (~) Cflcflf trrn·tj-;:r, g,~tci~ ("i'tc:6',fct<i'-iT s -3Tcfi1 

f.,~ 1:llcl~ 1T~ :-
(cf.) ·chi~ c6 ~41-i - 'B0 s1°. ~~ ~Qftt~I a:{2f<:IT fF(cl f~.=c;l cfiloQ-~o-sTo ~4{~1l~ ftf~l 

(&) . q)~j;:.;jf~l-"Bomo~flf~q ril{l~Uf m . f.:rmmr ~~,J:i~j - ~ ~ m, -~ -cf}f ~, ~ ~~~, tI~ m, WI, wt~ ~ 
~~ -ci-~ - ~ fc4.fr~ ~ (11) ~ dU•Fil - ~osfof"e.qf<:h{ ~ Tffi cf> ~ sfo cfmm cild ~ 

r~) f~-=<l clllcn-to1 - 1s ~, 
' / 

~ -..--,-,. TTP, ......,..,...,...,..., f ~....... -~ ~ .... -. ' ,-. ..;. ,.. a:fcn \ 

IC1 1, 6i·if1, cfiRcfi'
1 ~,--'tl, Bl--llB, aqifil, !,fri!-l~, cflcflf ~11?:Ff, ~!cH., ci\cfin~n4i. - --::> 

1/INDI COMPOSITIO1V (5.0 1vl4RKSl 
31Hc414 Y?f f~--<t <=ct~t (a=r~.-{t ~IM4f (Yffi nm cl1T1.J •cfR1- ~ ct fuv:) am q1T -rcr1:,1~1 

(".)-) ,.,-1 , 

{arr) 
' 
(~) 
r.J'.. 

~) 

"@Os. chiblf-cn-of-· cfi4fT. Zfq fi;~ '1i~1ni' l liJl lcfl&f-aj"o ~f o R tilcf>1 
.. r-

• _)... "~ . @1 ,\ . 
clflcfi-1.Uf - -8~l

1 flcf.:JP-l, cfil{cf, 9'> ~G..,lH 3TI"{ cf'1Sl1 {iFil, fwr-f..1of 2.1, ~llchlfcfalll, cilcflf m~~,- lti4{taf$n ~~l 
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Beverges _ Tea. 
Drugs - Rauwolfia 
f ihres - Cotton and Jut~. 

HOTAi~fi- (Suosidiary. (,oursej ·-- . -( .rr a Cll Cll I) 
lune - .:, .huurs 

t<·un iviarks- 25 • L • iviorpituiogiccii ano Suuctur~.i det~j::; oi ?-,.Ia.gt:, .r ungi and Bryophy1es inciuaec ;:n tnc 

)yHabus anci ti1eif lc1npor?IY sraineu ru.icrost..:Cfl~- sHoe preparation. 
-. ,_ - . - ~ . - . - .. . . _.., 

. .. 

..::. iv101p1101og1cai ano .A . .ruilvr"!'l!ca~ ~1uu) 01 l!tc:nuopnytes1uymnospem1s mcn.r.~ea m ;..ne 

. i ! cti; u ~ dn ci liit; I !"tl; Ct u-~1--,-•01· 1-- .-;:_ ~ ii"1 :-=- I'i r-,,...n-~ p:t"t J 1·,.,.~ i -.L,- ~,·q n,'ira..:1' .. µermaneni l 

• 
... '-

"It. 4 J... .1.. ...J'-"'-J..1. ,., IIJ•-•..._.'"" ,r.._"-'f-'~"\,.a.,aV-•~ \ 'w.&L. t,-·V.a. .,,,.l• J.. 
1 ) .. 

... -- ... _). i o 1ae11u1v ana cornrne~1r: Ut)Oll st:c~rs. 
~ .. 

~ 
. -:- . '- l d~S re~ •,.)f(!. 

Lnem~try (Subsidiary Course; 
( 1 neoryJ 

·- • .. - -i" UH m3rKS - :--~ -que:-;l1on~ \vu1 nave to be ansv1ered selecting at ieast ·one question and nor more than t\VO trom 

gr.nup. Four question·s will be set fron1 each gro~E: 

I.. 

GROUP-A 

PHYSICAL CHElvlISTRY 
(a) Gaseous State - Kinetic theory_of gases, derivation of _kinetic.gas equatior~. 
deduction of gas laws, calculation of gas 9onstants and kinetic energy. 
(b) Types of solid - Crystal forces, lavv of constancy of angles, seven crystal systerns~ 
lavv of rational in~ices) Bragg's la\v, Latice Energy, Born Haber Cycle. 
Thermochemistry~ I-:Ieat in Cheinical reactions, reaction enthalpy, standard enthalpy, 
changes, Hess Law, Kirchoff's Law, Bond energies and detennination. 
Ionic Equillibrium: Ionic product of \Vater. pl-I, pKl.PKband .PKw,Buffer solution.· 
Idea of role of buffer ·solution in day to day life. _SolubiUt_v product arid ~ts applicati.ons in salt analysjs. Con1.n1on ion elTect. 

Conductance, specific, equivalent and molar. (a) Chen1ical Kinetics: P\.ate of reactjon, or~cr of reaction, n1olecularity, expre·ssion 
for specific rate constant of ·first order reaction, half life period, unit. 

.. -JJef Colligative Properties: Co!ligative properties, Osn;osis, Osmotic pressure' a1;d 
:l" delctnination, Vapour pressure, Roult's la\v of lo\vering of \'apour pressure. R.el~ ion 

1 ' • l \' \. '-= 1 • 1 J 1..: 111 0 t ' C • -. • d l • f 
- • J 

1 
, 1 pressure an ovvcnng o vapuu1 orrs~, " .... 
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\.(111rl-l Bio-Technology 
Paper I (75 A:.farks) 

Biocheuzi.''!'llJ-1 

Introduction to Biochemistry 
Nature of Biological material 
Brief mention of various micro and n1acro cog1pounds 
General properties of organic and inorganic cQmtlQunds·- . 
Molecules involved in generation of mechanical stability : pep1idoglyca-n~~ polys9_ccharides 
and n1~atbr~ids • ' ..... _ ·• • 

1'v1olecules involv~ in information storage :and retrieval : nucleic ~c_iq.§ • 
_rvf ole~ules executing n1ed_!!$.or and C8:~ic functions : !~~ protefns 
The signal molecules./ ~. 
Enzy-n1es : Introduction, classification, protein and non-protein enzyn1es1 role of cr~-.7:1~s i::. 
biosyntbetic and degradative cellular functions, mechanisn1 and m-0de of a,:1..~c:.-_ Gf e;:z-:-·-r:-::es. 

inhibition and regulation of enzyme action, Enzyme Kine.tics. 
In vitro activiiy of purified enzyn1es~ application of enzy1nes in industry~ 1·nc,{i 7r·.:ces~1.r-;g_ ar-id 

medicine. 

Cell Biology 

(.'ells as basic unit of living systems. The cell theory. 
Precellt1Iar e·vo1ution. : Artificial creation of ccils. -

·, • •:s.\v-- Broad classification of cell types: PPLOs, bacteria~ eukaryotic rnicrobcs-: plant and aniFna} cells. 
A detailed classification of cell types \vithin an o.rganisrn, cell~ tissu~'.' organ and ~rganisn1 as 

• different levels of .organization of otherwis.e gen~tically similar cells. 
Ecological amplitude of cell in high altitude.~ Scdirnents,· arctic, hot spring, a:·id-: ~:ra-:.kisb~ and 
fresh \-vater enviroments. : 

Biochemical con1position of cells: Proteins, Lipids~ Carbohydrates~ nu~lcic acids 2.nd ~.\1e 
1netab0Iic ryooI. 

llltra structure of the cell membrane. 
Struct~re and function of cell. ·organelles, t.Jltra structure of cell me1nbt,ane~ cytosol, Go1gi 

bodi~s, endoplasmic reticulum (rough and sinooth), riboso1nes, cytoskeletal structures (actin, 

niicrotubules etc.) 1vfitochondria? chloroplast, _iysoson1es, peroxysomes-, nucleus (nuc.lear 
n1c1nbranc~ nucleoplasrn, nucJcoJus, -chron1atili). C.~hron1oso1.nc 
C'ell - cefI interaction. 
Ceil l~comotio.n. : an1oeboid, flageHar and ciiiar. 
Muscle and nerve cells . 

•!~ CeJ1 senescence.and death 
,,:-> Cell differentiation in plants and anitnals 

.Microbiologp 

DeveJ?pn~ent of Microscopy (Optical, TEM and SEM) 
~ontnbution of erninent n1Jcrobiologists. 
C,oncept and methods of sterilization. 

; 

. , 
,, 

j 



•• f~ 
~~·· - . 

GRO·UP-B ~.-
-J 

fl\'ORGANIC Cl-IEMISTRY· 

l it · ... ·~~- • · 

f·_ . ~ ~ omic St~ucture .a.nd Boudiug ·:· Fe.9-tp~~ of~-speotra and ~ohr's theory, shapes 
0 01 bnals and their 1ab 11· "d · •• • p 1·• 1 • ·p •• "' l · 

• 1 e 1ngs, 1 ea of quantum numbers au 1 s exc us~on r1nc1p e, 
l lund's rules Aufb • ,. I .. • ·.fl · ., f 1 

• au pr1nc1p e, Electronic con- 1guration o e ements. . 

l ~!ca of Ion_ic and covale~t bonds, Ionisation potential, E.N.(Electro Ne~ativity) and 

f • •• 1-\,( Electron affinity) Fajan's rule .. • • .· . • 

J C~e'.nistl)' oftlie following elements: Lf,@Fluofine! Chlorine, fodin_e. _ 
3 • Pnn1cple in_voled in the volumetric and gravilnetric estimations of Cu++ and 1ron. . 
4 • Isotopes : Brief idea of detection and separation,. tracer techniques, radio carbon dating. 

GROUP-C 
ORGANIC CHEMISTRY 

I. Structur~ and Mecl1anisn1: Hybridization, Bond angle, bond length) idea of sigrr1a and 

oie bonds. inductive effect electtomeric.effect and ios·omeric effett, bond ·:1ssion and 
' . . ,, 

'1ssion products, elementary idea of reagents and types of reaction~. 
. . . 

~--· ···_,:~=-< _. . .2. Non1enciature : Acquaintance ,.vith IUPAC nome~clatu_r.e of alip 1~tic and aromatic 

(·:--:--r '. ·._/. C0ffi1)0Und~ • • , 
;•,: \. • -..~··.- •. •. ..., f;' • - L""' • . - ' • . 

. o1- ,r . 

;Y)Ji\·;r·.~·-~/. · :3. (a) ,t\lcohols -n1onohydric. 
:::'.(. ~~ :- , .. ~ . . • 

-~ ' • t/)) .. .f. ; •• ,(.1?'1?.··d'p r "'~taPnt I -~ i \, \_ . •·· •,, 

.- .. ,:--:..: ... ~_.,....i ... -.r .. ~ .... '-l· .. ,11u.:. ~ .. l./..,,.o-" .- ~ , 

.. f. Id-::n-ofpurifictitlon of c61npounds, criteria of purity, Chro1natogr· .phy. 

CHEMISTRY (SUBS/DIA.RY COURSE) 
PRACTJ.CAL 

#rll\-1 E - 3 :IO URS FULL 1\11\l{l(S-·25 

i . Vo! t in1etric Analysis: 

(n) l.\cidi1n~try and alkalimetry 

rh) l.Jsi ofK!Yfn04_ & K2Cr20 1, Iodomet01~ 

• ' OrgJnic Detection : Detection ofN,S, 11alogen in Organic Co1npo11-1ds .. 

I Jt;tcction of rhe follovving functional groups of 9rganic comp0Ln1tis 

ri; Phenolic (-OH) (ii) -CHO (iii) -C==O (iv)-CO')H 

( \I) -NI{ and (vi)-N0
2 

(aromatic). __ 

-> - R~~cord or class ,vork and viva--vocc. 

\ 
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24 

,· II..\ Id~~ -& ~:r-.mpJ-"• ~ ....... .._ .... t·---· M hi ,--,l•c- ___ ,.,r, cornpiex.es. \Ner;ner's 

, . ,u1 11,ca u• ·.'-~U t;A n.1nne.l auu. \.JOUi...r,6 ,::H11,..;) Qn.._, 

i_ ~ . pos~lates. • 

.: ., a ... lntrodtictory tran:3Jtion met~i ~hemistry: 

• • General· featur~~ t:tncluding. variable oxidation states, idea of compiexes, 

·_ _ magnett~~·qf tr~oslti_on metals. • 

· ;3~- CH,mrtistry :Of .g.fqup 14 elements: C,. SL basic introduc:tiun to fullerenes and 

;ze~(ij~,- Jd~ qf ttJa,j~>f· gtt~O,llC;~·j JJO.tlUta nts in e OV i rO nm D n t • • 

.4. C!Jemi~PXJf~&.~~~H~~a;ig elemenro~ and their impo11:ant.cc :npounds: 

-Ca} Fe, Cb},Nt ... • .. • • {b) Cr (c) fJln✓ 

• Group~ '(9:rg;rh!ffC~~mi~try} 

1. Structure apd~ mechanism: 

- D_ifferent-~pes<~f- i$Otnerism.~ idea of E-Z notations, ~l~G.irophil1c substitution in 

_p_enztn.e \,n·ucf~ --1\c;f mactiani~m ·of nucl~ophific subsUtution at saturata-d 

• earbo1t (98fl~~J. J(fe~)~ ~ h ,~ 

• 2~ Natural .pr.odtiw;:fs; • • , 

Ja:J,. Carbohydrates; nomenc1atµre, e,lassification, non-d, !tailnd structure of 

• glucos~ .an~ fructose. eterpentqry jtj~a of giycosides. 

(b) F$femenwry idea of alkalpids anq terpenes {no structura\ eluci-:iation needed). 

3. (a) S~a.cture of ben~ne, p·rep.aration and uses of benzene diaz.onium chloride 

(b} La~tit acid. citrfo acid., • • • 

.· · ,. 4. (aj rept of c-om·niaJ1 f~n~tivfl;ll gr _fups. . 

· _--: -- (l~J',-~rie:#Jde~-o~~l)if"!.l~~;r~~iq~~i}~ro~11tns ·and ·suffif (!l(1gs. 

' "l' 
17 ,-:_,_.: :·_ ,-, ' ." ·,.-~' ~~ ,\f1;~1·;:t:.::~:i~·'\t--f~. (~:.·:··~·- / :. ·_~:_"--.' ,·:, ··: 

.. ~ Ch_~mr?trx: _pr~!=lJc~p {25- f!?atksl 

Group A: 12 marks· · • 
..... _ 

1-~ Q_ualita~ve ~r.or~i-c iQ.~l}l~i~ Qf n1_J:xtur~ containh1A four radic~ls. • 

Bastcradu:aJs•Ag--t Hn~-t-'j:" p.h·t'~ e,,+) H·~""' _A"1~3 c . .rl~l' sb•l ~n+,._ -St"',.4 Fe .... 2 
r=::'J._~

1 

~~., -t. ,. · ~ ,, ~ ~ l J/ f ?I' ,W , . i ~ f \.-4. J t, v · ~ ' l 1 r ~ 1 

·A1"3 Cr~3 'N~-·co+2- ?n·:+,? s;-an+1 rt-a*2 0 ~_+· ·Sr+2 Mg+' Illa." K·~-- N·.L! ... , . 

• • . _ s. r f.. . f _tf 1 , l!il. , µ ~ i. • • . 1 , • -. ? , r! l 

·Acid.Radicals; 4Q3~ $0.l ~,,-$.2,.$Q4·~\ NO,i\ N·01~ an.d haUd~s. 

. . ... - .. . . . 

Group a~ B marks 

2~ Org.nic-.-preparatiQn: Pr(tparation _of or9anic compoun:ds by using the fo\\ow\ng 

reactions: · 
· 

(a} ~cef:Ylation of anllint; i.ri&· pytPJ.+iii:if ne, 

·(b) nitration o.f nitro!;s~nzen5 .. , 

{c} oxid~tio~;-qf" ~eq~Jgphyd~, _ 

·.(d) hydtqfysfs of eetf>r~ Hite ~thyf benzoat~: and methyl salicyl.ate. 

_ 3. R:e.<;orcl of Class- Work and Viva - \/ace. 

J 
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i.9.t~~v Pra~!lfaJ (~5 marksl 
. , 
.: 1. T , o:. comment upon a plant h . . • 

e•xperiment$ (5 mar,kS) P ysiology expenment set up frorn the fotlow,ng 

(a) T .I A ratio . 
(Q) Ganong's pot-ometer: rate of transpiration 
·( ~) F~rm:9_r'~ po~mttte.r: rate of transpiration 
(d) Uneqoal fran.splratlon by CaCI, method • 

. (e~ Oxygen_ .$vo~l~tion during photosynthesis 

. (f} Rate_ ~f .. ~·h:o:t~synthe~ls by Wilmott's bub bf er 
( 9) Mo ll!.$iwe-x.p~:rbn·ent • 
(h) ·~n~:erobi~ 'rti$pira~ion • • • 

2. D~scrtptio·n.i\t1•~·.itjentffloation of pfants of families studied (5 n1ar1<,s) 

~- M1crosc?pic· prepa'l'ation of anatomical speoin1ens (5 marks.) • 
4·~ T_o ld7nbfy and cQmtnent upon .spots covering the c:~urs-es (5 marks) 
5. Praet,ca_l re~ord based on class work aod field studies {5 marks) 

Che~istry H Theory:_{.!§ m,qrksl 
s 

I ' 

Group A {Physical. chemistry}_. 
1. 5t~,tes- of·Mattet • .. - .• 
{al. Gaseous-stat~:._ 

. ;~~~~~u:?y~:at:e/;!~~tjor.), ;;ritkaf.._.2--0nstants, Gollision number, 

(b} So;id state; 
Brava·is lattites and lattice pf~nfilst pJementary idea of types cf lattices, 

§iQ)ehi<'nie-tric -~•·n·~ non•~~~hJonl~Vi~ defects, i~pi_e ionic solids. 
2. Thermod.y.r:ramiQ:$· • . [_....:.. • 
Oe.fi-n1t1ons of :tefmS!-:s,Stemi. exte~~~ inte_n~e _pro~~, first nod second \aw 

of thcrmodynamtcs. Cam•ot theorrm anct C~?ffot cyct.e. 

J_ (a)lonic equil1brium: Ostw~f~fG dil~t~on lawj conductance measure"Tient of 

:ais~oclatton constant of acetic acid1 salt hydrolysis, .i~:_;~ o_~ .. base 

1nd1(;ators.. • 
' (b;Pttase· rule: rerms, equation (no derivation required). ti20 systern, s .. syste(n. 

,..44 Ch~mioal.kfnetics: • · . ',.,'---.. 

Saco~d order ~cactio?, :-x m~s~ion f~r specific rate constant •>f ~~o~ 
raact,on, half .hfe peru;,d and it~· un,t, efrect or em.pera ur~ on reaaf on a~e

1 
• 

. ~ft'cniL'is equation, Jctea of catalytic activity at surfaces and.cata,ytic pr·ocussns 

such a~ hydto•ge-nation~ 'C)Xidatfon, cricking and reforming . 

. "Group B (Inorganic chemistry} 
~aJ Atomic structute .and bonding~ 

J Idea of duality and ma~wave$1 ~e Br~9~elatio~1, Schrod&.r e~u_ati':n {no 

! derivation) and idea -~f its appl!c~:aonsr i~A.a of orb1tal
1 
overlap hybnd,zatton of 

orbitals, Vander Wail forces, n.1et~lh~ pondu1g. ,/·· • 
.. , J 



'· V 

§otany ff The:oty !]5 111·arks} 
#- • 1 ,>el * a A# t~111ut 

1 

~ ..... . . ~'tuocnts are required to ans· - t, " · · • ·and one fr.om 9·r •···U • C .. ·. ..~,e: ~ - q.~estt~rs from group A and grot~;> B each ,tw~ fro.tn g_rdU'jj J). p out or to~cll ien (four. f'rom 9r<lup A. ~nd Group B each and 

Group- A! (A-1 ,giosparms} 
f A} lvlorpt,ofogy and taxonomy: importance of classification of angiospenns with 
r.eferen~e to Bentham and Hooker and Hutci1inson s_~stot11S. Nan1ing of genus ~11,d 
species. Oiagnasnc features: affinTties ar1d econornic ln1portanc0 of 

~2n~nculaceaer ·,fi}i:"CUfbli. ... aceae . . E_}_:phorbiacf!ae, Arnranthacc·ae, Acanth;JceaC!, 
~~m,aceae! Apccynaceae.c.eD-aceae and Cyperacea~. . . _ 
{.6) Anatomy; Cell structure and tissue systems. Meristem!~ .. t{CQt ~1em trans1t\Qi.3 
lnitiation and- activif.Y 'of ~an1bl.un1 including a~_normal behaviour, pri~ary and 
se~ondary gro\tvth in roots and stems. --·"'· -,. · . . 
tC}· E~bryofogy: .. Life _cycle of a typical· flowering plant based on· the major events 

, ,. {R • !Ji¢ .rJ-ev~l~pm~ff;t of ,._anit\er, f!1if!,r.o~_.g-o,te~ ·_·-o.vule, e·mbfy_o sar;. fertilization~ :·-"·; -·- ., emfrlSi!i:r.~\amtl,ryc{a\tid -~~~•f:~~,: ;_,,. " · ·, · : • ;·~.- ··, :.-. ,._ · : • • . ·.,. ,. · · • · • ; · - · • - • '- - ............. - .• t- ~-- ~· - • . 
f 

Group B: [Plant pi·1ysicJory} 
e: Water relation, absorption of watt:r and satts 

• •· r • "'rrnil ,. •v 1 • • __ . ·~~ T1.ansmr~~-o·i:i..c~. ---
Mineral nu.tr-itio.11 .... rQle of majo-r and minor· alemants 

C 

11 -- Enzymes - nature rop.erties and c.lassJficat!Qn • • , 
hotQsynthesis - phot~phqsphorylation! Ca!Y!!1 cycle and factor;, a\fecting 

.-photosyn_thes1s _.,,,,,,- , ,9 [_ransfocation- of org~nit -~-u~sJf3.D.~es • . • 
,Respiration· - gf-yc~fysis, J(reb~f cycle and factors a'ffec:ing -respiratinn 
Nitrogen metab0Iism..: nitrogen fixation and protein synthesis 

• 
• 

. t " - ...__.....,, . . . • .. _..,,--. I • "!, . 
I • ./_ t 

I I ,1 

Group C (Environmental biology} 
• ,J· Pollution/ < · };;oii;_i ~w~tg,::;holdlftg c~p<lc.ity, ~C~!ion 

11 ~~.! corh_mumt~es and _ec~_y-!:?.t§:!!I . 
-• su·ccession {1·lyd~o-s~re ·an.d ~ero~e.~~) • ------

1, 

J ' . 

I 1 1 



R.~om bi/J~fJ1Q~~c -~-~C_f] fl.O.1~ HY= 
~- ,:Wh3t t~ gene cl~r;ing anQ wh~ do we need to clone a gc1y,a.,.,-,.? __ 

• I Tools and techmque-s, l~jmid~and othei:.v.ehicles,, ·enomi~ DNA~ha:;cliing 
• of DNA, RNA and c .. f;!'t. , -: r-ao4· 1m-es nd other reagents'Je~hnJg_~_es. 

la"bor.ato • . - . r a - f •lli:.·-. - • - -·-• • • . - • 

~ afety ·measure~ and re~ufations for rec~m~inant DNA work._ 
e Choice and seiectiQn of thi tool$ and tecnn1ques. , 

~'vehicles: p~ and bac_!e-riq_e!:1ages. availabie ph~gi[!!fds, ctqsrr.id'.: 
" -. viruses.. _-.- . · • . . 

• :2 Purification i;Jf ·oNA from bacte.rial1 pla ... nt and ant ma I ceHs. 

• Mani.pu-tation of purified DNA._ :! ~ 

~ lntrodu,c.tion of Oi'IA into living cef ts. 

~ Cloni09 vector~ ior E,fg~i:r,v • h _ ,' • (fUn§i· for ::,lants - • e crorung·vectors for or9~n1sm8 sue ~~ .. xe .. a~' -~-· _.) , 
• ~ - • • ~ •• /._ ""' A~ d plant virusoS., a ntmaLv1ru6.e~. , . , . ._ 

_;,,, 'P,f-tf!¥:9;b§!~teT!l.JWW~. • , • narS1s (How to obtain a clone or a spe~111,, 
; , • Appl1catm11 of cloning m g~no a d ~tructure studying g Jna cxpr?s_sI~_n1 - - . , 
• ! gene? Studying gone locatron anf. "' . ga.n~s ,n research and b1otc1..1nncilog~ 

• • Gene.clo111n9 and expression of __ °.reign · ;' - . . ,..,._ 

(Production of protein from cloth u gc.~::1 coffioounds, artificial m~ul1n ge, ·"' 
Gene c I on i no i J1 n, ,'?·~, ,cHlG (Ph~r,11 ,H,_eL4 • 1 .... \ . •. J 

• ----- .., _....,~.. J ~ t· 1~ , .. ,3ft(:-0 ~ J. fe~ 5· --. ---f-~~ . ~ll },..ff1D~~. •h.. • • ;.,J • ~:_':1~a-~ ~::~<:·:, , •• --·. -
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B.Sc Part Ill Hons. 

Paper V (4100 marks) 

ANIMAL CELL CULTURE: -· .-

• f-!istory of development of-cell cultures ,i;· 

• The ,,,3ture surroundings of animc;1I cells, 

• Metabc/,c ct:1µabilities of animal cells...;;.-1-

.. , .. 

• . SimuiGting natural condition for growing animal ~ells -t_ ; 

• lm_portar.ce ot growth factors of the serum - -----

• Pr~mary culwres anchcr age dependence c~ g:·owth. l\ion-ur,choragc :lependent cells 

• Secondary cultures Transformed animal cells ~stablisheo/c-ontinuous celi lines 

• Comvionfy used animal cefl lines -their origin and ch·aracteristics -

" Gro\rvth kinetics of cells in cultu.re 

• Aoplication of animal eel: cu!turefo,· studies □fl gene exp;-es;:;iorfO~·gan culture 

Transfection of animal cells Selectable marker.;; HAT selectior: ·.31-r. biotic P. ,istance etc 

Cellfusicn 
• 
• 

• .. Transplantation of cultured cel/5..f 

e Differentiation of cell~ '. 

ANIMAL CELL BIOTECHNOLOGY~ ·, I • 

• General metabolism 
I • • , 

• Speciaf seccn~_r-y meta!.}oiites/ pre•· cts in~.Jlln growth hor-rnc,;1e.3 iril,c:f reran t-piasnrinogen act,vato, faci;G, 

VIII etc . . , • 

Expressing cloned proteins ;n animal cells over pr-oduction and processing of chosen protein 
• "'""7 

:1 The need to express in animal cells 

Production of monoclonal antibDdie$ 

• Growth factors promoting pr!lliferation of animal cells EFG, FGF, PQGF, IL--1, I~-?· N~F erythrop~otein etc. 

• Bioreactors for 1argescale-cult-ure.ot .ceHs 

' • Transplanting cultured cells 

Pap·; .' -VI (100 marks] t:. 

PLANT a10TECHN0Loov: , : ~~ <_ t 
, "? n-~ -~. n· .. : ; 

f • Introduction to in vitro methc."'a Terms _n'and d~fir1itions~se of growth regulators>- (. J+u..--.. , r. ~°'✓, r-

e . . . , . k-,. • • 11· . • , d f ·t . -r. I V\) ~ )...ntl.Q./,(" Q-c,_.~-l.A 

• ~--~egrnnrng of in Vitro cultures rn our country ~ery Gtfo.ure ,n vitro, ;10 matmn an ertt tzation C., ~ J ]-t..'l.. 

_,_,. Embryo culture, embryo rescue after wide hybridization and its application 
7 .., --{;LL 

• ~ritroduction to processes of embryogenesis and organogenesiE· :::nj their practical applications 

I ~__l)onal mulciplication .of elite species ( micropropagation }. axillary bud, shoot tip and meristem cuiture 

._..,::-_,., Haploids and their applications. Somacionaf varjations and Hpplir;stions {Treasure your exceptions} 

0 ~(ldosperm culture and production of triploids 

~,.....,,,,..Practical applications of tissue end organ cu1ture {St!Aima1i!!n9 the _prtictical application of all the above 

/; t~chnrques J . . _ . . . . . . • . 

. ~ Single cell_suspens1on cultures and their apphcat1ons m sof8c:t1on of.variants/ rnutants vvith Ci' without mutagen 

, . 

, • ·-lre_51tm§nt(ofhaploid cultures preferablyj 

{,,;--rntroduction to protopia~t isolation principles and applicaUons 

I "'p • ••• p ,••• l -<., • I •., 
·.·.r: ... ' 

' 

, ., 
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Paper VII ( 100 Marks ) 

E,,vironn_icntal Biotechnology: /. ~cwc1blc ;1nd non-ren,~'vV~tl>le re:i-uurcl?~;.✓ _ ,., • . I'., ( WIH•t is renewable should be bioassirnilablc I 1od4.1d~1hlP 
, ) Major consumer items: {oo.£!, fuel aml~'-.- .,,rt·~ · L convcnlional fuels and their environmental i np~ .. :cwooU, pl,111l / a111111<1l J wastes, coal, gas and anirnal· oils \ \~ . _,,. . / Modern fuels and their ;Jnvironmentat impact: mnthanogcnac bac.tpn;, ;, 1 ,d biogas, microbial hydro~1,·1n production, conversion of sugar to ~th,1110"1 t.t,e gasohol expcriincnt, s o}ar ener~convcrters ·-- . _hopes fron1 tile photosynthetic pigment!;, plant based petroleum industry,_ ccllu\oso degradation for combustible fuel 

~~r-.. _ Biotechnological inQL!ts in .produ9ing good quality natural fibers: t~·_ans~1tc~1 r ~-, . :; •. eeo ar sg~nic plants ~/ . . ---= ' • 1 ~ ,. icrobiological quality of !ood and watoCt.i••/ ""'--- __.,. .... -~ jreatn,_en_t of muni~i.p~I. w~_~;tc and in~~-t-ria4 ·c:tff:,1cnls • . . _ . \ 1/ ___., 9e9r_a.aatJ-on of pest1c1des an~ othe_r ~ox1c ch~1;m1cals by m1croorgan1s nis (i?-) :_., ~ T~1unn~rens!s toxrn as n~tL~ra1_pcst1s:1dc -~.1/ _ . n ·.\ ~ B, o Io g 1 c: a I c ov trol of ottJQr.JJt?..Q_£.t~.2-~..aJJJ..lll1fJ_JJlO _ ~-.fJ_rt ct I I.tu r.<~~_.itPt~J.~:U::.:J--~, -~.,.... 5n ;ichn1ont pf ores by n1icroorganisrnt;· ~,,...,,.,--· __ .,.,,_,. ... -,.-.... ,,,,,.-'I!"'~- • 
I:.,-! oferJjliZJlrS. Ni~~_gp,:;-:-:~micrcfo.::ua~~~~ _cmi~~,..,,_-.. w-,--;i::-s_O~I~ VJ!.U!.::: ... ' .-ass i 111.rr i !~-tiii:'~11•itf O g· en \ .. ~~,,- ---~- ::> • • ·' ' . ~.,a::::: = - -- .. ?~ ::r . 

,· , , 

• 

r. 

• 

' 

Paper VIII -- Practicals ( 100 ti1arks) 

Molecular & Cellular Biolofl~: , 
" Sep.a-ration of cell types frorn blood 

Separation of cell organe.llos: M·ethod for cell lysis: osn1otic / chcn1ic;1l ,· enzymatic lysis of cells follov1e.d by- centrifugation. Monitoring cell lysis by release of cetlular material and change ir1 Hght scatt~ring etc. 
Mechanical rupture of ceJJs: Ultras·onic vibraUorls, Frencl, prcs~:L,re eel\ follovved by ccntr,ft-Jgation for cell organollcs 
Separation of constituent n10L::culcs of the extract in aqueous buffer: Ge\ filtrati~n, Ion exchange chrornatography 

_Jhj(l/~r.
0
fhro1:»atography of cxtrac~od material _ . lsolat,-~n•~f c.oromosomal and piasrnrd Dt~I\ frorn bacteria 

Restrre.·tion digestion of DNA 1in.c-l -ass-i-gnin9 restriction sites ( may be done as . ,a d,e-n1011strat,on) 
Makir~g cor,petent E:co/{ 
Transfcctio;-'l of plasmid DNA and solection for trans formants 
~ ,., ""._... .. ' .. ·-----



• 
• 
• 
• 
• 

I 
• 

Initiating plant tissue culture: dedifferentiation of cxplnnts 

Growth of plant .ceJI into undjffere·ntiated mass " 

Large cultivation of pl~nt cells in suspension 

Induction ot difforentia~ion by modul~1ting the hon11c.~lli'll h.11;1 nc<' 

Culture of lymphocytes from blood s~in1ples: f>rep:,r~ltion of nH~d,d . 

sterilization, monitoring n1icrobial cont«1n1ination {h;1ct\~ria. fl11H 11 

n1ycoplasma), cloning of animal cells by cc I.J .aJ1d .c-0J.c:.>-H y f)l·1-r-if.-i-catrc~1, 

Fusion of.cultured .cells v1i.tl1 myeloma cells • 

Production of mo_noc.lonal antibodies at a large scale 

Demonstration I operation of rarge scale ferrncnters 

1 I a r ~ 


