
GATE- 1.999 I ol It> 

-c=========LI:::FE SCIENCES J 

H 1 CHEMISTRY (COMPUUORY) 

Gas constant , R = 8.JJ4 J mt~-'K"' 

* O.IJ811 I. utm. mur1 K"1 

Farllllll)' w•mmt • %SIMlcoulomllJ 

Fot· each sub-iJu~stion given below, rour 
altematives are pr·ovided or whiclt only one 
roner.t. W1ite the cotTtd answe1· in the answer 
book by wl'iting a. b. c Ol' d 1t1on.g with tlte 
corresponding sub-question numbe1·. 

(20x I = 20) 

For the two gase. -c ;tnd ~ the respecti\1~ 
molecular we~ghts 1\fe 4H and 23 The 
corr~ponding ma.,imum heat capach~ 
V<t lues (c., m") ate 12.-B nncl 29 09 JK "1 

mol 1 

The heat capacity rauo tCvfC.,I are round 10 
be I 666 and 1.286 tespccn vely. The 
momictl~ or Ooe I 1\0 gllSes I \Ill b~ 
a x = l -~ = 3 

b . . x: = l. y = 1 
c x~ 2. y = l 

cl '< = 3.y= I 
2. One mole or an odcal gas (c, = 20 JK 1 

mol 1
) ini113Jiy at STP IS heated ru constant 

volume totwtce its initial temperature. For 
lltis process '' and q will be 
a, II' = It q = 5A6 kJ 
b w= q= O 
c " = q =.5~1HJ 

d. IV = -5.46 kJ. q a 5.46 kJ 
3. ·rhe cryoscopic cotl.~tant for water is 1.86. 

A !l 01 molal solution or aqueous acetic 
actd produced a depression of !l.O J 93 "(' in 
!be free~ing point. Then the degi~ of 
dissociation or aceuc ncid is 
a. 0% 

b. 72% 

c. J.G% 

tl 3(i ~:, 

4. 

6. 

7. 

TI1c solubllil) of ~1e gJI'cn electroly te ts 
13 • 10 ' mol l 1 and K.v Is I 7• 10"' The 
eletiToJy te is made up of 
a. uw · un~ 'alent ions 
b. um-di I'Uienl tons 
c. uni-u1 ••nlenl tons 
d di-ui valcm tons 
The eqtulibnum constan t lor the solution 
phase equilibtium of Kl + J! r KJ3 is K, 
at T ,. 1l1e 'alue of 01e eqmlibri um 
constant t;;:, for the formal! on of Kl~ ul 
higher temperature T! (T2 = 2T1) 11ill be 

a. Kt = K~ 
b K~ < K , 

c. Kl <~ 
d 2K , = K~ 

The Nemst equauon for Lhe reduction 
poletlual of a half cell .reacuon atl5"C is 
g:il'eJ] by 

a. J:: = E' _ U.U5!11 ln Q., 

" Red 

b lr= h~ + 11()59 1111 0~ 
II Red 

c. I. = /:;' - nl' In Ox 
nF Red 

d E E' RT I Ox = . +-og--
nF Red 

11\e l'alues of t;ll for the couples K'IK 
Zn1

' I Zn. Cd1 ' I Ccl Ag ' I Ag and Cn~ nre 
- 2.•!3V. - U 76V, - tl40V, ti.~OV and 
\1.34\' respe<:ll\'ely. The t'ollo11 ing colour 
salt solulions are plac.ed in separate test 
tubes. If a strip of ooppc.r foil is placed 
each ol' them. which soluuon will tum 
blue·J 

a. "'""o, 
b Cd(NO.l)1 
c. znso. 
d AgNO,, 

8. ·A· decompost15 Ia g11 e 'J( by lirst orde~ 
process with a rme consl'am of 6 '13 " 10 -
nun ' . ·A· nlso proceeds b) second order 
kineucs to gl\ e ·~· • wnh rate constanl of 
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9. 

10. 

11. 

12 

13 

14. 

15. 

ll.2 l\r ' miu-1 To h.we half-life of 10 min. 
fo r hotJt procc:sses •hould hav.: Ule 
conccnlmliun ur ..... ·~ 
~. 0.1 M 
b. O.SM 
~- Ill 1\1 
d. 1,11 M 
In llomic helium the cwo eleclmn• present 
hul'e tl•• s pins in the opposite direction. 
This ;, 1n nccordnncc With 

• · Aulbnu principle 
b. 0 Cl!Oilet11CY of>tom.ic <)thiiJJ!s 
c. Pauli's exclusion priudpl~ 

d. Heisenberg 's princ iple 

llt<; numhcr or 310111& presto! II\ " lace 
<!t ulcrod oubic 1!1!11 is 

· - 4 
b. 6 
c. 12 
d. 8 
Duo w mpOWid With parnmagnctk 
tili;macler is 
~~ cur 
b. ZuSO; 
c.. t uSO, 
tl IJgCit 

r1lc ""'"''" llnJ wilh .t<:r11 Jipulc mOrnenl i• 
o. CCI. 
b. <ClllCI 
c. NH1 

cL H:U 
Whid1 nne of the following compo•u•d~ 

'"" t<:~Lrohcw'll l • ll·udu1c'! 

.. 131' 1 
1>. 131'. 
c. Xef', 
u. PCI< 
Arnong lhc f(II)I)Wong cmnplt'< ions. the 
one h~vins strong >bsQrprion in the ' i., ihlc 
tegifm oftlu• clO\lltOmnguclic ~P•"CUUm i• 
u. INillhOl~l"' 
1>. IZ n(NCS )4 f-
c. [Fc(SC;.!)•l '-

d. IIIgCI,f· 
A compound uf • lli.'On with • ltiglt 
lurdncss valu" (9 . 15 Molt• sc.1lc) i!l 
n .. Co1Si 
b. SiC 

16. 

17. 

18. 

19. 

20. 

2'1. 

2 ol II• 
c. N32Si0, 
d. l\·!g1Si 

H~'tl1."no ts first subje-cted lo mono 
nitrntion tb llowed by bromumhon. The 
po'Oducl fo11nt>d os 
a. unho-hroono nltmb<m?.tnc 
I>. pora·bmmu nolr(lbc.o?.L'11e 
c. met01··bmma nitrobenz.ene 
d. sym, J'ri-bromo bcnl <:llc 
Treatment <>r phcnol wilh cloiMofunn ;md 
aquemL< alkfili leads m the 11mn•tinn o f 
a. Reson:inol 

b. Uen~ldehyde 

c. Ben?Jtic acid 
d. Salicyloldehyde 

'!be order o f l'!lnctivig· of alcoho ls towards 
debydr~tlon 1'\!Jlclion is 
:o, ~· - 2° > 1° 
b. , . > :2" > ;;~ 

c. 2.'i '>- 111 > 3" 

" 3° '" ·' 2° 
1.3-bttlodiene t\ hen treated with p
ben?lllluinone in benl'enc at Jon 
Lcoupcralure (3S"C) lt:olls Ill the tltrm•Limc 
of 
a, Hydroquioonc 

b. BellZllldchyde 
c. N•plltbolonc 

d. T<!tnhydro I. 4-nopbUu>quinon~ 

Amoug Ill~ fo llowing ~lk}•tc-. wllieb will 
form lnsolubl" ocetyljdc wilb AG•? 

a. 2-bucyne 

b. J ·pcntync 
c. 1-butync 
d. 3·hc.xyn~ 
1\blch catll it.ar1 in colwt\n 1 W itJ1 lltu 
mo~l oppropriotc (Inc rn CQ)umn '/(5x l = :5) 

Column I 
t\ . Energy of oct it ucion 
B. 1\l£ercurous cb loride 
C. Gruphite 

D. Cryo )jle 

E. GeomtWic isomcrhm 
Column 2 

.I . Lny.:r ~tructuN 
2 1.2-dibrnroo elb""·' 

·' · \Vnl<kn '"''crsi~n 

http://www.studentbounty.com/
http://www.studentbounty.com


22. 

23, 

24 

Z5 

~ Haber s process 
i Arrhenius equation 
(, , calomel 
7 Rnoull 's In" 
!!. Fused sail clecltolysi.s 
Ans\\cr the followmg : 
A 1'ho nomtnl boiling point of bcnl.l!nc 

nod ctbanol are found to be 79,!:1"C ond 
78.2"C J'espect.ivcl) lf the 
corrcspoutUug valuus for the cmlwlp) 
of vupari7lltiou Ill' tJ>e two liquids nre 
311 7f> and 3!1.57 kJ mol-1

• calculate the 
emropy change lor ~1e t•apori7.alion 
ptocess of lbe II\ o Uquids. Comment 
on the moleculor stnoctwc or th~ 
liquids. (3) 

B At 25"C. tue ionic product or water 
(K .. ) is 5.35 10 1' Whm 11ill be pH at 
this tcmpcrnHu·e ? (2) 

1\n;-,, co· tb~ folio" ing 
A ·n oc standard free energy of lom>ncion 

of' NO,(g) and N,04(g) nt 27"C 51.31 
nnd •>7.89 kJ mor1 respecti vely. 
Ca lculate the K.. for ~~e reactjon2T'C. 

N;0 4(g) 2N(h(g) 

B. Chlomfonu mod carbon tetruch londo 
fomt an tdcal solution at JOuK trus 
temperature (he vapor pressure of 
chlorofon•t is 20\1 nlJ!l.Hg aod the of 
carbon tctrnohlot'id~ ls IIG mmllg. 
Octcnnine the vapor pressure of 
solution C01Haining Cfl.Uimolar mi"Xture 
of the two components. 

AnS\1 er the follo11mg 
1\. TI1c standard rcductoon fJOLcnunls lor 

the reactions are g11•cn as follows _ 
Sn:• +2c-+ Sn t •=-tU36 V 
Sn' 1 2c-> Sn'' E"~ II 1511 V 
Ca iCillate tbe t.G" for the reaction SnJ· 
> 4e -+So 

B. 11te molar conductance nt mfi111tc 
dilution of KCI, KN

1
0 1, and AgNO. 

pressed ns mho.mol m·. ore 0.0 1~9'). 

0.01 450 nnd 0.01.334 respectively 
Whm is the molar conductance of 
AgCI nt infiJute dilution'? 

A.ns" eo· the folio" iog 
A TI1e foll01t'i11g nickel complexes. 

[NiCL.]1- nud INi(CN).,f are fotu>d to 
hat c diJTercnt maguetic properties. 

:1 or I'' 
ldeotlf)• lhl' onab-neuc properties a:od 
explain on the basis o( Cr~ stnl field 
theo~· [Ni = (Ar( 3d1 4s' l 

B. To an uqueous soluuon of cobull 
complex hs• wg tbc formulu 
CoCh5NH, silter nilrntc solutit>n was 
added. Ho11 man~ moles of AgCl will 
be precipitutcd per mole of ~~~ 
compkx'! Write down the stn1cturc of 
the complex. 

26 Wnte tbe structure ofthe·compoUJJds A. B. 
C D ~nd E fom1ed to tbc foflowiog 
sequence of renct!ous 

A. Nicrobeuzcue l.n '.~N.r4., ,1 ·N ~~~ R 
\ 

13, lsoprop) I ben~ette O, c .!!:.._ I) + E 
.1 H,O 

I ; BIOCHDIJISTIIY 
For each sub-q uestion glwn bclo11 . four 
:tltemuth•es ure pruvidcd of which only one is 
cnrrect. Write the corn.-cc tl.IISWer in the unswcr 
bonll by writing n. b, e ur tl nlon:! with the 
corrcSt)ontHnl! suiH1ucstiun number. 

I . 

1. 

(lh I =2ll) 

Which or th.: follcm m~: statenttns i~ 
mOOD'CCL 'l 
"· Myoglobm conststs or u smglc 

polypeptide cham 111 additioll lo a 
heme prosthetic group. 

b. The red colour associated w•Ut tho 
liX) gcunted fonns of myoglobitt nud 
hemoglobin is due to heme 

c. Hemoglobin has n higher al'finitr for 
OX') gcu com pared 1.0 myoglobin as 
seen J'rom ~1c oxygen bmding curves. 

d. The <1. nnd ~ chain$ or ~·c humoglobin 
l'etramer nre slightly shorter than the 
singlo chaio of Ill) oglobiot. 

The molecular strocmr-e of a disscchaddc 
IS g.t\'CO bela" . ldeuUf)• ~~~~ COUl{X)UllCL 

IJ()M£1- i iOCIIJ 

11
+-- rr ~~ Nil " II 0 11 11/1 011 

IWJ --- --n 
II l tl1 II 

" 
II 

n. Lactose 
b. Maltose 
c. Sucrose 
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3 

5 

6 

1 

tL Ccllobi...se 
) chain is a glytnpoptidc ohain assncintcd 
w1t h whi~h ,,r the follm\ln!l 
i mnmnoglobull n>7 

0. !!!A 
b. lgG 
c. lgM 
d. l!>F. 
Wbich statement ohom ribonuclease 1S 

C()fi"CCI '] 

u. Ribunucleuse 1& on exo•nuclo:ases 
b. 'l'he onr.ymc modiate~l clcnvug~ occurs 

at pynm1dinc and purl~ uucltohdo 
rc~1dues 

c. Titc hydl\)lysos prnduct 1• o 
J"'lynuclcotide wWt a 5"-phosphato 
1cm1inus. 

d. The hydrol,ysis pmduo1 is o 
pOi ynu~ltmidc with u 3' -phWiphutc 
tcm1inus 

Molecular weight of rut unknown protein 
can I"' founJ out by 

n. Et~otrophQresi• 

b. loJJ-bxchoH!!e chromotngrnploy 
~- AOinity Chrumntogmphy 
II- Noneoflhe uho"' t.achutques 
N-lermmnl tuuiuo uoius ""' ush:liiJ 
dctenuiJted by Sanger' • method usiug 
•- Ninhydrin Reagent 
b. 2, 4, dinitrobeuz.enc 
c. Hydt"'.uine 
cl CQn<:ent.Mcd Nilnc Acid 
Cl.uwag~ .:,r ~~• li11lnwing rentidc w1th 
Chymo:ou) psin 

l1 o N -Gh - Ar!!. - Ala -Scr - l~tc -Oiy 
, 

- Asu Lys - Trp - Giu Vul COO 

rcsuiL• in 
~. 2 lrugmen t~ 
b. 3 fragment~ 
o. 4 fmgmenls 

"- Nil CI"'!V:IgO 

~nu: ::average motcculnr wc1ght ol an rumnn 
ac1d 111 n PJl'b:m is 
o, 112 
b. 109 
c. 110 

"- 1.~7 

9. 

10. 

II . 

12. 

13. 

1 of 111 
Wluch uf tho followin!! pepodcs can be 
easily dcleolcd b) absorlxmc<> ut280 mit 

I L•u- l'yr- Met - Alu - Glu 
2. S\lr Thr Thp - Val - flil Leu 

3. A~ Alu Glu Gin s~r Asp 
Lys 

~ . r hr - 'l'yr - lrp - Val - Ue 

a, I. 2. nnd 4 
b. I ond 4 

c. land 3 
J 1 rutd -1 
l'hospholipids conlo.in1ng O\'cloproponc 
nngs huvc 
a. A higher Tm I hun Sllturor~d uuyl ohains 

of lhe same lengtlt 

b. Closerpaokon~ ot' lbeacyl chatnsin the 
gd phase 

c. Gt.:sMr 0111dil) llllllembnm•~ llt.atlb~· 
fonn ; pad uC 

d All oi' 01c above 
The oxygen sntumtion cnrv<lS for two 
o,-.:ygeu binding pmtciHs 11.-c shv\\n in the 
figure bolnw. F-11oh pn,to>in hind< four 
o~')'gcn. Wlticb (11'\llein has u ltigher 
amnii~· for oxygen ? 

,- _,--:: ---
jEj~ . ..J 

'•J •ht ,1., .u1 "~ 1:v 1•, 

n. Protein A 
b. Proloiu B 
e. lloth Prl)teius A and ll 

d None ol' the proteins 
The fonnation Ill' gl UC!OSe in ph~tocbcmical 
I'-4JOClion:, in\lnh1tJS lh~ ru.ductinn of CO, 
with the prodttction of 0:- Por this pn:IC<lss 
which nf tbe lolfowing ug~nt~ •s 
.-~spo•wi bl~ 

u. I' ADW 
11. NADl'~l ' 
c, ADI, 
d. None of these 
Alll1ou~b T-cdl uud B--ccll t~embrnne; 

coulllin- wnto shru'cd r<!Co!ptiou, II~ 
reteph>r >pedlio for B-<:eiJ membfnne'" 

http://www.studentbounty.com/
http://www.studentbounty.com


14. 

15. 

16. 

17. 

IM. 

;t. Pnkewood ni1r0gcn (PWM) 
b. Phy10 hcmaggintigin (Pl iA) 

c. Concoru~vnlin A( con A) 
,1. Sheep fo:d b lood cell• (SRBC8) 
Mo>t nutibndie~ ore synthesised b) tho 
:1. Comtrol lymphoid organs 
b. Pcriph•Toll) mphoid org:ms 
c. Ptimnry lymphoid c.rguc" 
J. J\tac:.roplutg"' 
Of tlte [uunuuulugkol t.chuiques 
commonly used 

u. En£ymc-linkc.d ioHnuuo~orb<:nl oss•) 

(EUSA) """ bo used to """'~ 
3ntihndie-; on ly 

h. lmnmnoelectrophoresis can be used to 
del.:nnine lh~ concenh'3lion ol' J~G 
llccausc of jts c-athod1c n~atioo 

1.!. 11h .. "- precipitation. puUctn It\ i.uuuuHo
di:ff'USion cannot detect omtigcnic. 
rel-ittionshlp 

d. Radioimmunu•ssa) (RIA) t• ust:d for 
qW1ntilntion uf any subsL1ncc that i ' 
lrmnnnog_cn_i\!. or hapk..11ic 

lmmunosuppre:s~_i\'1!! rnea.sun: u1e mo.st 
.....trcctivc. when :.dministcrcd 
• · lu•LJ>rior t.o ont.igcu oxpo•ure 
h. One \\"'<.~k before unti_gt:n cxvosun: 
c. Altbc lime of onlig~u ""P'"un: 
d. Following antigen exposure 

Which s llllomt:n t abcHtt oxidative 
l'hi'>~phurylntion is not true 
._ Titc the :~uemblics or protein> nnd 

cof•ctoro lnvolved cndnde the electron 
tr:w~fercing complex l-1 \1 and A'l'l' 
s y n Lillis". 

b. Tbc mobile cnrricr ubi'luintute liula> 
complcrtos I ond II with compk< Ill 
and C)1oohrome C links complex Ill 
with complex IV. 

~. l'ur """I) two d~tmrol tr.msfem;d 
Crurn NADH to Q by compl<:< r, II'<> 
protons a·re lrunslocaled tu tln: 
intennembr:rnc apace. 

d. F J\0. Fl\ IN. iron-sulphur clusters ond 
copper ntom• are o ther cofactor.; thai 
pnt1i~iputo in clcdrun lrnmfcr. 

Z DNA is a ~tird Lyp~ ul' DNA bdl< wtUt 
strocturo 

IL CGATGC 

b. ATGCCG 

19. 

20. 

2 t. 

22. 

23. 

"i n f lo 
c. GCT \ AT 
d. C"GC'CK:G 
'lb• 'J'A'I'A Bo:< plays a k~y role in 
assembling active transcnptcon complexes 
by 
a. Binding whh TA'I A f\Ol\-bin,ling 

protein 
b. Binding with DNA protein 

<.:. Biuding willt RNA l>ruleiu 
d. II J<tcS nl>t hind With bUY prutcin 
Titt order ot' tht prodictcd c•:ctc of diil'tc,inn 
acro;cs •lipid biiJtyor (ltigh~tiO ]OWI:SI) is 
a. l'olu.:ttd. gala~los••, plu:uylo~tuinc, 

chloride ion 
b. Ch loride ion. J>heoylnl•ninc g:tlnetusc. 

tohcenc 
c. G:t lac!o•c phenylnlnninc, chloride ion. 

lohtc'nc 
d. 'l'oluen~. phenylo1;1nine. al"alactose. 

chloride ion 
M•tch th~ ~ntries m column I "ilh thOllc 
in ~olumn 2 and wti te U1c motching pairs 
U. the omwer bot:~k. (S" J. = S) 
Column I 
. \. Hcxolcinasc 

B. Pyru\'alc dcltydrogcn~.: 
C. Acon.tl>se 

D. S""cin>lc dohydrogoua•u 
E. Ribulose di)tltasph>LC corboxyla•o 
Cic]umn 2 

l. J81J(:ilr3tu 
2. 3-phosphoglycero tc 

·' · Glucose 6-phc>sph:ctc 
4. Acetyl ("n A 
S. f'umal'•te 
Answer the following · 

A. \Vhot are th<e imm ediate consequence. 
o.J' • timitntlon in tho Ji; Uowing focLocs 
lllllhe nato of photosynlhosis 1 

a. Light nud C(h 

b. Titc c'lllo cleclton lr:m>port 
~. The activity of Ru13i•C0 (3) 

B. l'bc two lottizable - 0 1:1 ~oups of Lice 
pbosphnw group m cc.-D-ribos~ 5-
pho•phntc ha\'o pK> ''"'""'of 1.2 and 
6.6. \\1taL ,. the • lructure of the 
predomin>nt form al physiulogic3l pll'l 

An~lvcr the fhii(>Win!l -
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24. 

25 

26. 

A. In 11queou~ $Olutions below pH 3.0. the 
~ynlhctic polypept ide polyglulllmnte. 
fonn~ o..:gion.< of o.-htli.:es. :\hove: pH 
5.0 it assumo; Jo t:lltundcd 
co)nfonMtion. E.'-plllin tbit 
oh$erv:otiun. (2J 
AI whnt pH would polylysone t>e likely 
to IO.m a.-helic<!j; 7 1 I) 

l:l In gly.:tlly~;,._ tlm~ :ore ""'' reaction~ 
that ro'luirc t)ne A 1'P Cllclt ond IW<I 
I Ctu.:lion~ thut 1tX1uitc emu ATP cuch 
:md twn reacticm• that prnducc nne 
ATP o:ach Thi~ l:o<ii11g tho ""~"- h11" 
~.aJ o gl~colysis or glucose to J;,clnl,; 
l~il to Ute net prt•duction of t\Vll ATP 
molecules per glucoso molccnlc 'I (2) 

Answenhe following : 

II, 11•t tnorudbnnatinu nr glucuse Ill 
frut:IOSt-6-phQ•pholt: IICCuno _. 

111 IIOIIS; 

glucose~ ATP-> glucose·(o-phosphate 
I 1\DP 

t.Ci• - -4.0 ~"" I/ mol 

Glucose -6-plwshote -> fructo•e.f.
J>hospb>le 

~<1· = - 4.U l.:c;.llnwl 
CA I~ulatc the stamlard free cn¢111} 
..:.IHtngc and tl1e cttullitu iu.h tHu~ltlnt 

fror lhilltransf"otmatiun ut 25° C. (3) 
B. What ar< the maio fcall1rl);l of a zinc 

linger? (2) 

1\Il•wer the fuOo,linS • 
/1. In vitm •cqucndng n:actit1n• :ore 

oommt1nly carri~ mrt ~• t 65"(" :-.n£1 
usually .:1np(o~· ~ Dt-:A polym.,.aso 
isolatod from boctoriol th•l gtow nl 
high temporntures. Wml •• the 
advantage of this 'I ( 2) 

1-'1. What 3re tbo: main features qf t.be 
enzyme linked irnmunosorbcnt nssa~ 
(ELLIS:\ ) mciliod ? (3) 

An•""'' lho l'oU011 iog: 
A. TI1o chrouwsumc of n ceJ t.uu 

bacloJ·ium is a cm:ular_ doublc
stnmded DNA molecule of 5.2 x 10• 
base pau-s, 'n1e rate of replication-fork 
movcruunl (, 1000 nud cotide> ptr 
~ooond. C•lculotc the time required to 
roplic.11e tl1e chromo•ome. (2) 

B Suppl)!lo you \\·unl to •xpre.-ss the ~ 
glohin gene using "" ~~pre:;•i<m 

li ol il> 
vector. Wl\ol factor-s are importanl for 
moximi7ing the eOicienc.y of 
r.runscriptl111t nnd translfitit>n if the 
expression ' cctur i" 

L a cukmyotic \'eCtor 
2. a proklu-yotic vector· 

3. a thsion .. pr utcirl \'ol'tur 

.I : BOTANY 
For r ach •u h-qul'Stion given b<·low, rour 
ulternuth es ar~ provid ed ur •<lt k lt unc 1~ 

•·<orrt'CI. Wo•ltc thr t urt ri"l uttSWt·r In lh~ answer 
ho~>k by wrh in4: A. 0, C ur D ul•mg with tlw 
rQrrespnnd in g \lu h~qu ~r..1inu num hur. 

(25 x I ~ 25) 

1. Wbicb of the foll~wiog compnuncL~ i• tloc 
immediotc MlUrcc of' OX)Igen prtHiuced f>y 
llhOI.(l;yntht:S is? 

2. 

3. 

.J. 

5. 

• · Cao-bou dioxide 
b. Carbon monolcide 
c. W111cr 

d C'hlornphyll 
{'ell w:oll polysaccharides >re synthesi7.ed 
mainly in 
a. Cytosol 
1•. Golgi app.ra tu~ 

c. llndop~ie reticulum 
d. Pl:tsnta membrane 
Wht<h vf the follo\\~ng ;, lhc most 
abundant protein 111 lcavc,'l 

a. Cb.lo!'Otlhyll a. b binding protein 
I• A'll' $~ntbeses 
e. R111ulos<> I,S.btspho~-phate carboxyla.•" 
d. ~)Qhulin.< 

What roles do opines play '" crown goll 
diseases~/ 

~. Suurt.:!c M' carbun. nitmgcn 1ind ~;;nc:rgy 
for Uto 1\~trol>>c.tc:•'i\Jm 

b. TfJJtslcr ofTDN!\ lo plaut cells 
c. Attacluueut o.f Agrob.,eterium tu tlu: 

plants 
d. fnductivn of dae c~pi'!!S•i<ou uf til. 

gene~ 

Lettuce 1Lnchat.1 sal ivn) belongs to the 
llam rly 
a t•racltet"ae 
h. l'ompostte 
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6. 

7. 

8. 

10 

II . 

12, 

~. C u~urbitoce~e 

.t. Rn .. = e 
~lito'!i.'i oc.curs bel\\ con 

u. GJ •nd S ph••e 
b. S p~nsc nnd G2 phose 

o.. G2lllld G 1 pilose 
u. S pita..: :md Gl plus.: 
[n tllunL tissue culture suulios one of U1c 
ruujor pmblem• is tlre production of 
polyphenol• in 1he media. 'Ibis cun be 
tocklcd lei Vllrying degre.:s by the mdw.iun 
i" the medi• u r: 
~. Agar 
b. ViLamons 
.:,. Sucrosr 

d. polyvinyl pyrmlidlne 
n1e enzyme nilrogonase ca1alyz~s the 
tcduclion of tllnitrogen to ammonia. Tills 
mol)rbdcnon conlninm~ protcilt roquircK 
the foll01>ing of the reaction 

·'· NADPH. Fe 
b. NADPH, Home 
c.. Reduced Ferredoxin. A l'P, Fe 

d Nt\01'11. ATP. Herne 
r" which ur the following regii>lt~ <If tho 
electmm>gnetic s r..:ctrum will ( 'hlo'l)hvll 
:1bsorb ljght mol\:in1ally 'I 
:.. Green 

b. Red 
c.. Yellnw 
cl. Far Red 
Which of IJ1e following phytnhonnones 
t•l•y ~role in seed gcrm inutiun 'I 
u. Giht,.,.ellin.~ 

b Cytok.inirt~ 

\1. Au~"\i~ 

d. Ab.crssic ocrd 

I onoplast i< de:1ined •~ 
a. I he plashd of men.<tematlc cells 

b I he memhrane of plnnt vacuole. 
.:.. I he rnemhrone of mitoohondrf~ 
d. the membrone suttounding tho 

ch lorop las l 
Which of thd f(! llow ing contnhu1.: tn 
t:VOhtO<I IIoty chaogos '/ 
u. Comp:mtl ~'C an(llumy 
b. Fossil fonnation 
c.. N~' g(!nelic comhmulinns 

13. 

l·l. 

1~. 

7 of II> 
d. LDck o(scne pools 
Tbt: genome nf c:tuliflowcr mn~H•ic virus i ~t 

•· l'osilivo-strnndod RNA 
h. Singk..,;lronded ON,\ 
c. Doublo-stmndcd DNA 

d. Doublc-stmndo>d RNA 
\Vl1icb of lhc following siJJl~mcut.. about 
pla.!4 modcs.m.cl:l is correct ? 
a. Like gap junctions. directly cunneel 

the C)10pb~m or 3djacent cells 
h A new sil<> of.' mi.,mtnhul" and 

rnkrofilamerll assembly lh~t appears 
dw iug l1td tcluplr:r"• 

.::. The ~IJila of four to •bt Uattcmcd ucs 
of GuJgi apJ>:tr31lis 

d. >\11 itli~Nonoccled network of fibmu. 
proteint 1hat i$ importnnl In cell 
"ructure and lor mirac.,llulur transpelt1 

ln a double sbndard UNA. the possible 
nwuber of reading fr:mu:.> is 

a. 2 
b. 3 
c. .j 

d. 6 
16. ParthemiiJ11 rs 

•· ~ K .~cl.:et~d specie. 
h, on r ~elected specios 
c. l'lone of the above 
d. Bofu 11f the ~hove 

17. Whot percentage or the incrdent •olar 
<tneo·gy do planl~ rypocally han·est duo rng 
phulos-.' uthes ts·? 
lt. 1-2 Q;, 

h. 5-l ll '!o 

c. t0-2l¥'o 
d. 20-~(l"o 

18. l'howresplrall'l')' pathway '" planlli 
involv"" clo;" coopet'Ution of cbJoropla.L,, 
.w.iloclwndxin n!).cl 

u. Glyol<ysum"" 
b. Pcro:u~omc-s 

~. Golg ibodies 

d. Eudoplasmk reticulu•u 
19. Chloo-upla.sll! m•> be obtained lu a 

rel1tivuly pw·c fonn bs differential 
ocntrifug11tion of the cell homogenote for 2 
minutes at 

• . 100 1<1!, 
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20 

b. 1.2,000l<g 

c. JOOOx g 
d.. 144.000xg 
The <Jnly modified l>~se presenl in vlant 
DNA is 
a, l ·methyl adenosme 

b. 7-methyl cytosme 
c, j-methyl cytt>sine 
cL pseudouridine 

2 L Wutclt of lhe toUowing cltaracteristi~ is 
co!'!t'Jated with .most monocots but not di-
cots? 
a. absence of(eticulate venation 
b. Hbsenoo ofv~ssels in stem. 
c presence ,,f lriangul<ll' prQt'ern bodi~ 
d.. presenc..,_ of r.ljlfndes 

12. A ]Jlaut genetic engineer ~~~shllS to tmnsfet 
an~ express a gene l19n1 swilluwer inlll 
he;~p$. Whi<;lt \If the lbU,'IIving Wllllld be 
the vedor of choice? 
a. Lambdn plmge 
b. pBR3211?la.>nid 
c, Ti plnsmtd 
d. Maize stteak viros 

23 ld.entlly flte compomtd whooe structure is 
givett below 

2-4 

'15 

11... ,..cH1ou 
N-- ,('t l1-:-t.1 1=~ 6) Cll, 

S N 

a. Abscissic add 
b. ZeatiJL 
c. gi b b erelli n 

cL ttiL' lJI 

The !l-Jeory of Island Biogeography was 
dowoloped by 
a. Dan,;n 
b. Wallace 
c. MacAriJJU[ and Wilson 
cL None c•flhe '!hove 
Based on blogeogntp1tlc evtdence, the 
Wallace line-separates 
il. Australia .from New Zealand 
b. Austnilia from Indot;esta 
~. Austnilia from Japan. 

Sof 16 
d. Japan fl\om Jndvnesia 

16. Whlll are tM uolllllical ,tllD1es fur die 
followin$ economical ly lmport:nd Jllrutls 
and l" whitn f<UlliiY do lhese bel(>ltg to? 
a Cotton; 
b. Rubber, 

c, rotlee: 
d. Tobacco; 
e. CacM (5) 

27. Answer the lollowmg : 
.~. \Vl1J1l a:rc ruetistems? Mlllltion briotly 

tibout l:lre .role of meristems .in plant 
dcvclopUJcnt (3) 

B. Define the following (2) 
L Sornetic entbcyogE!nesis 
2. pruthertogenesis 

28. Ali!'wer tlle followutg : 
!\ .. How do ceUnlose, pectins aud 

h~mjcell td<J~es di lrl'f' in leun• ,,f (j) 
structure (ii) solnbi li ly (3) 

B. Wltat ts t!te roam di.frerence be.rween 
matl:e tran.spo•o•t• Ac •md Os'/ (2) 

29. Answer the foUowmg : 
A Describe briefly the •alternation of 

generations" as it a_pptles to flowering 
plrutts. 

B. 1n Nettrosporn, a cross between 
se.ncs~.::nt females with normal males 
gave an SC!tl>Scenl prog~ny. A 
reciprocal cruss of JIOl'!llal feniale~ 
mth St1lCSCCI1t males gave all JtoCtllal 

progeny. What can yon conclude about 
tlte senes&>nl niutation? (2) 

3(). 1.-i>'t any five devel,lpmenlal processes I hal 
areTegulatecl by phytohorrnl1neauXln. (5) 

K 1 111Cil0810LOGY 
:ti'or each sub-question given below. four 
alternative answers arc provided of wbkb one 
or more are correct. Wr iie the correct answer 
in tltc. uuswer book by "'Tiling a, b, cor d a lou g 
with the corr.ft'>ponding sub-questiou nmnbeo·. 

(20 X J :20) 

L A bnctcri1l1)1 . having doubling lime i'lf 10 
m:im1t..s, fiUs a •'Yliuw~.ml ve2>:el 
cumrletely iu 3 haw'l!. Huw muclt lirne 
w\11 tl lllke to fiJI halfofthe vessel? 
a. 80 minutes 
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2. 

4. 

6. 

7. 

~. 

h 90 minutes 

" ISO miJIUt<\1 
d. 170 minutes 

The soun:c uf bydro&c'll l'or reduction of 
camon dios ide m purple anJ green 
huttcri~l pholllS)'llh.:si; i$ 

"· H,O 
b. rADH, 
c. NA1JH 
d. an r,rganiCJinorgan1c compound 
Which nf th1> fo llowing microorganim1> 
are im ulved in decreasing soilt'tr!ilit v'l 
" Pseudomonas acnoglnQsa 
h. Rtu:illn• denrtrific!lnlt 
c, Nitm~omonas 

d. Azn<<>h•oH.\f 
nu: :m1ihintic- Sl'n:p1otny<:'" \\':1-1( 

di~covc:n:d hy 
n. Alc><undt:r Fleming 

h Kql>ert. Koch 
u. l.ouis l'n..oour 

d S. Wak.•m•n 
Which of Ute following vitamin$ i• a 
pr.:cursor of .:oe~ll.yme tltat Is required 111 

~nzymnlic r.,.;tlbro. involving tromft7 of 
acyl group~? 

·~ Lipoic •cid 
h. 13iotin 

c. p-Amioobcnzok acid 
u. Ribofluvill 

l11c chemical nat.\lf\:I. uf enveloped Vu'Ul!<. .. 

•• 
"· f>totcin 
b, gl,lcoUpid 

C. lipopt'OlOIII 

d. uoel~opruloin 

Bl.,tospores ill futJ!li nrc<fotm.W du~ to 

u. l'u1:1ry Ji!\~1utt 
b. buddlng 
C. .fr::t~ltlCOl3liOn 

.1. s~xu.'ll reprodu~tioo 

J'Or ~'OlOllt•n 11f wlnc:h 8J'<JUJ1 Of 
mici'QOrgani$nts .. can ngar·agnr he U.fo!etl as 
n solidifying agc=nt? 
n~ organisrrn growing up to J0°C 

b. organis-ms growing b,ctw-.~n 3() - 5(fC 

c. organisms growing b<t.ll t!Cn 50 • 7(Y'C 

U. Uf1!:1tli~lll' i• gt'nWin~t OJkiVC 90~ C 

9. 

10. 

II. 

12. 

L3. 

15. 

•J ot lo 
!vlutu~listic ~•socintion bdtwoon fun&i ond 
rooL• of higher plll'nll< i• knoll n a• 
a, lvlycarrh i7-" 

b. l.ichen 

c: Legume• 
d. Cqrrmltuid r<'l<llS 

.\ltm.aria solani causes 

a, Uarly blisht of polll ln 

b. Lou: hlightuf J'Oiato 

c. Rust of cru<Oif<r.~ 
d. Powdery mildew uf poa 
1lto majclr function• tea lures of the Gulgi 
:tpp.aratuK in encarymic cell• are 
u. l t ~ttrrillll' nut rurc glycnJylatirm ol' the 

proteins being trnn•porled 
b. J I i• the major proli:t.n wrtmg centre ot' 

the cell 
c. lr foom; ao<:r~;l()rY granules in its trans 

I!U I II pa rltU Cl1 It 

d. Hconsi.ll! ufli11id biloyc.r nocn1branc 
Whidt Clrl~> of tlt.: cholc.c;s l•est .:omplcto;, 
tim..:-st.nh:mcnt. 
1lte foci that DNA pQiymera~c l from E. 
coli has ::t 5 · --..3 ··c~'<omtclt:"sc iictivity 
a. impli"" thol tho cnzymu Ito> multiple 

subunits 
b implies thai IJNA polymer35e I c~n liSe 

bllth DNA tmd RNA ·as prrm~;n> 
c, m11l es the en>yme >hie: In deiO<:l 

thymine dimCJll in dl)ublc-slr:mdc:d 
DN:\. 

d. enoblcs tl1e enzyme tv pllly aU 
imporl1nl role on D~A replication 

·n,c ll>Uowing •eynence hcsl orrangc.• 
!RNA. rRNA and DNA in order of 
in~reasiug tnoleeuloo weights. 

a. tRr\A .. DNA. rRN.I\ 
b. tRl...;A. rRNA. DNA 
c. riU':A, IRNA. DNA 
d. rRNA, DNA, t.RNA 
Whi~h of Ute followmg ~· the m•Jnr 
function oflllc lymphr1iJ S)'Stom 
a. ion:1te immunity 
b. ~~.e<tuired i.nmun ity 
1:, tnOtmtmaticm 
d, phagocytosi• 

That I)NA is the genetic malcmal c:m I"' 
evidcnc<-d by the fo<l th~l 
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•L c.hromnsom~ are mode of DNA 
h. DNA ;,, oct prt:>Ctll in cyloplnRrn 

c.. lr::mst~rmation ;and tr.tnsduchon In 
baclcno " " c.au.sed by DNA Dnly 

<I n NA i~ concenlrnled ln nucleu~ 
IIi, II 1he se<~lence of '""'"' in nne •lnmd nf 

DN.A i< Al'OGG1TAT. lh~: s<:<JU"'lo:<: 111' 
lln•~ 111 Ute other su·nnd " ill be 
:o. TGCCCAA'fA 

b. GTA:\AC'CGC 
c.. C"GCCAAr\1'G 

<1. A I'AACCCG'I' 
17 lf the first t>ase m the .segment or DNA. 

ACGTCGATCCCTATG. get mutated. its 
dfect on coding by thi* •cgnocnl " ill result 
in 
n, No change In 1he .~equencc of amino 

acid~ 

b one ammo odd le<Js ln ll1e protem 
c. A complete mange in the sequence of 

m:my :unru(1 ac-ids 
d. ,A. <hangeo1'1hc lirsl aminO acid 11nly 

I~ For ~ doubl('-slranded DNA molecule. 
"hicl1 of Ul~ following st.lcn~<'tlls L. 
Wl'Oiig'/ 

J_~ i\/ f l':tlio is consl:tnl 

b. Cis ul11nv~ cqu~J In C 

e. A·T CIC 
d. (.\ 1 0) / (C T)ralioisconslanl 

19. ChlOrine s•• ill used a.< " disinJccl3111 in 
lrc:iting nntcr sllpJ.llic<~, it IJJ I~ mien>· 
organisms due 10 its •ction •-~ 
a. alkyloting agent 
b. oxidizing agent 
I! protein proc:ipilllnl 

d. lipid solvent 
:!0. \\'bleb on.: of the following is known •• 

"pond <ilk"/ 
n, Nostoc 
b. l.winarin 
"- Spirog)TO 
d, Anobaano 

2 1 Coosider Ute l~ctOSce op•-ron ofE.~t'heri~hi~ 
cQii and mMch the vonoUI, gene.~ DNA 
'-'~uco~ clemcnL~o, gi\'t.'11 m l.:(,lumn I H' 
their function(•) featllr<:(•) ~iven in 
column [L (5~1~ ) 

Column I 
A. promoler gone 

B. operntor geno 
c. c,\P hinclings ite 

D. Z gene 

E. i 8~" 
Column II 

Ill <If I !I 

I. <mood~>; a protein lhal itU;Jrfun:• willi 
U1o 

2. bind ing nf RNA polym~rasc 

3. bound specili~U~IIy fly RNA 
pol )'merMe 

4, hound · •pecilicolly by lao "'''""sor 
5 hound 'l'""ifiilll lly by the cAl\ IV· C' AJ) 

COII1J)Ie:'( 

(1, is a regulatory g1:11c 
7. encodes • J!'lloctoStde pem1ea~e 
8. etlcodes • prntein thot hind.• alloloclooe 

22 An•wcr the follnwmg · 
1\ , \Vh.ol ~~ lh~ basis t1f wbereuhn lei!t7 

H011 c:m p<'rsons sull'enng lh>m 
1uhcrco II>;< is be scrccn•'tl b)' u.iln~ Utis 
te•L? 

B. Jnterleukilll b.1vo plnycd on imporlml 
role on the develo(>1n<nl of immnnc 
resronse How are they prnduced nnd 
who! otc tl1cu· 10ain. J'uuctiuus wllicb 
lcod tu u,;. pmpmy 1 

2.3. An~""' the followinJ! : 
A. Write. down the Kocb ·5 J>Oslulole!l 

which set certnin c:riteria for providing 
the c.1us• l reblionshop between a 
m1croorganis1U UJIU • •t>«ilk tlis;:ase. 

B. Give impotlnnl ti:.1tur.s ofb•cteria U1al 
lack ocU wo It 

C Why is it not pos~iblc to culturo 
vira•c~ in cell-free medium 'I 

24. All!lwcr the following : 
A Why dues growth of n microorgJnisnl 

decre.'lse .above il$ optimum J!rowlh 
1em1•ernture 'I i I) 

B. Esch<rit.io coli crrn derive energy hj1 

us illS both f'cnnc:nllllion as well "" 
ouocrohic n:•JolraliQn depcndins un 
nutri1iun:tl :md (.TJVlr(mment••l 
conditions. rr •l•dium nitrnlc ;. added 
to a culture <Jf E. coli "hich ;, growirog 
fermcnl<dively, "ould i1 re•ult in 
mcreased yield of the culture'/ tlil'cn 
rc;,sun tn suppon nl your ans" cr. t2) 

( '. An llloculum of F.. .:oli i.~ pr ... -pnred by 
growing it in :o !octose mcdiunL \\1ten 
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tl1e culture is in its log phltse of 
growth. it 1s used to moculnu dhwen 
medium ~" Hich contAin~ glu~.";ttsc 11.~ U1e 
w lc >iHlrce Ill' coohon und tl in~tc:od of 
lactose l•ll other medium ingredi~nh 
rem~ in the samt). ,\ ssume thnt all 
lactose '""' oonsumed lit tlte item of 
trunAf-cr of the ino.:..~!j U> the ne11 
medium. O.:plct the n31\tre of tho: 
growth ~urve oJf the haetenal in th" 
"'"' medium. (2) 

25. Ans w.,- Ute fo llowing : 

26. 

A. Wril< down u complt:te reac1i\111 (w!Ut 
•11bMrnte~. produ~t.s. t111.ymos ~nd 
coen-~ymes) of the glycolytic:. pathway 
"hk h cxh ihi1s •uh.<tl'iltc;- Ill\ el 
phc)SI>hory luth)ll mOde Of C<IC1-g) 
gcnc:rutiOJl ( 1) 

J3. \Vrile down the lirst (lhe ociivutionl 
step of the melabolic polhwny rnicd bJ 
snlfau:-redud 11g bacteria (such ,,. 
Dcsulfovibl'io sulfodism>um•i m 
J'Odut mgsulfole to hydl'ogruu ulfidc. 

(2) 

C. Cortnin sulfote· rcduclttg bud•1'iil can•) 
out dil]tropvt1iQnot ion reaction for 
enetgy melllboli;;m usmg ~ullur 
C~lllflOUO<l't <l f' inlennediatc OXidatiOn 
t( lntc:. \Yritc down the chcmic.td 
reactinn urst:d hv the b:1ctcria for 
diijpmportionatio,; of suUitc i'or energ~ 
J!C1terMior~ ( 2) 

D..:fuo" Ute folluwmg : 
u . . Regulun 
h. Rt!gulnt<rr~· muiJitlL> 
c. l' nl;tl>olite repress luoi 

d BoD 
c Rinoonlml 

LaZDOLOOY 

(S, I = S) 

For ea.rh sutHtucsliou giH•n lwlow, f'uur 
all<"'"u nH\~ u.rc pro,,idcd uf which ~ i!t 
cnrno.ct. \r\'rire t:hc rorn""Ct nn.swcr in tht' answer 
bnok h)· writing " · b. c or d ag:oin<l the 
correspond in g ~,. b-qut">lion nu mber-

(20 X I =21)) 

I. 

1. 

3 

s. 

,, 

7. 

ll ufl l> 
Titc invett el:orate Petipotus i• considered to 
be a primiti\e fomt of the folio>~ lng 

•• Mollusca 
b, ,\JlneJida 

e. Arthropoda 

''· ('nefent(;l'ntA 

1'he corroct stnlcme:nt nmongsl the 
lilllnwing is 

"· All iol'o:rrebrates nTe nl•o chordal"" 
h. A II vt:rtehmres ore also chonlmes 

c. All chordates are nlso Yct1el•rntes 
d. Vertebra teo and c.hordale< arc 

fYDOil)'lllOUS 

The tenn ·.turn..,-;c· m gcnl"giell l lime 
~calc refCili 1<t 

a. Ura 

b. Age 

e. Epnch 
d. PeruKI 
The comp<Jund central lo mos1 or the 
reaclioo palhw~ys lc.1tllug to the abiotio:. 
formntion of simp(~ otganic ~Ompounds 
containmg nit rogen ~ 

" · Hydrogen cyo.nide 
h. Amino nit.tilc 

c. Glycino 
d. Adenine 
Twin birtb m.:c013 in 11urnunM. l11 lin.' 
cnntext dizygotic twi"" 
a. share Jdcntical phonolyJlic and 

gen.otypoc traits 
b do nl\1 share both phenotypic and 

go:nutypic. trn i~' 

c, sbart: ido:ntical ilhc'llotylliC lraiL~ 
d. share. identical genolypic tr>its 
Somalic reeomhina llon i> ~ommonly 
found lind is intportant for biooglca l 
fllnclion of 

•. IlOf»Ulo:,•t.c• 

b. Lymphocytes 
c. Monocyles 

d. Kel'llti!I.OCY"'-' 
For radio la~elting DNA wiUl 
«nzylnc DNA-dcp<:ndeul 
p<ll)mer:l>le, unc \Vcould ru<e : 
a. a:'! dATI' 

b. tt11 P ATP 
.:. 'f'~ p A 1'P 

32P using 
DN.\ 
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8. 

9. 

lU. 

JJ 

12. 

13. 

(.1. 

d. r P <IATP 
The prosthetic !!fOUp m th~ r.:spimtol) 
pigment hnemocynnin is 
~- (roo 
h ('oh•h 

c.. Zinc 
d. Coppur 

1l1e orguneUe not cout:tining nucleic. ~ciJ 

'" 
a. Rough endo plasmic reti-culum 
b, Nudeus 

c. Mitochomlri.t 
d Golgi oppnr~tu.< 
In m.am.t1l1al8 oogcn<;sis is mititJh:d during 
fetal de-·olqpmenl huttbe germ cells"'"' 

" r\rre.ted >ttlte 1~1 meimic rroph:t•e 

1!, i\re .u.p.1ble <•f undt!JSoing f<:J1ilrzntion 
b.. Llkc diploid coils 

d. Capable of tmdllrgoin~ mitosis 

Witlt rcgOJ'll to two b01moncs. Chorioni.: 
gonadotrophm and lulein.-mg hormone. 
the StJitCm<-'111 that is corr<>!t as 

a. 1l1ey ore<truct=lly identital 
h. The~· have similar biologaca l achvily 

c. 'fhey an: produced hy ant~nnrpiiUitilr~ 
gland 

d. F.J>ch t1f ll•cm i5 mad~ up ,,r n • ing)e 
polypoptid" chain 

At :uty given LlltJe..., t..hc vems of tbiO! luuu.an 
body bold about the lollow ing pcrc<:tltngo 
of total blood volume 
.1, 2.5 .,I) 
b so"" 
C.. 75 °u 
d. 15 °• 
lltc ma..ximum number of •migon 
molecule~ 11 >-Ingle IJP ~•n hind i• 

;11 ' 
h. 2 
.:. 4 
d. Hl 

Tltc: c.Ius.alr"c orgnmsm of sk.oping 
sid."tless is 
~- 'I ry(l(tnQ$omu 
b. Wuchereria 
c. :\.~ris 

d. Leisbm~nid 

IS. 

1(\ 

17. 

18. 

19. 

20. 

21. 

12 ul Ill 
It J~ po•~ihle to obratn un embryo by 
lrnn'fllmtmg >lnnor nucleus to 3 re.::ipicnt 
enuelc.~tcd tHic}tc. If the donCJr nuclcu~ is 
from shc<-'P 'A' aclcl the rc.:ipiculcX>cyc L< 
from ~hecp ·B, the off.;pti ng horn out of 
I hi• .:mhryo is 
a. Geneticall)• Identical to only sheep· A' 
b. venetic,,IJy tdenticoJ 10 only oheep R 
c. Share g~netic tr;,it• nfhuth t\ ""'I ll 

d. Have genetic trait totally different from 
she..p A clnd sheep I~ 

11t.e mol]lhogen required for mesoderm 
induction during Xc'tiOP"" dO\'elllpm.:nt i.i 
a. Albumin 
h. IJthihin 

~. Vltell•Jgenm 
tl •\elwin 
A Wntor btld) near agn.:ulturnl licl(L~ 
CtiulJ!ins a~uGt ic 11lanL>. h~T.bivomu.; nnd 
crun:i\'"OrCJU.ot fishes and c.amiv(Jn>U. birds. 
The fanners rcgnl•rly u•e pc:<ticiJc:s in the 
l'ield, In which Hrgunisrn is the 
eoncontration of pesticide liktl) ttJ be the 
highest? 
a. CW'n ivorous birds 
(}. Ca1nivo1'tlus fishc• 

c, Hc·l'bivorous ·[j~bcs 

d. Aquatic plant 

All organi~ms indudinJ! l'nunn. llura and 
m.icroorgau.isnut foum) in a _giw:n :at'<::l ;aro 
termed •• 
a. Biomass 
b Biota 
c. Biome 
d. Bio~pho:rc 

Honey bees contnmnicalc 01boul l11c 
location of food throuah 
a, 11heromones 

b. Song$ 
c. Danoc 

d. 'l'cmch 

The mo~tsoc:i~ l group of mumna~l5 ore 
• · Ungulotes 
b. Carn ivore> 
c.. PriJtHil.C$ 

d. Rc)dma 1.'1 

Mll lcb the pail' of «~ll:tborating s.oientisls 
from Co lumn A arid ll lo thoir wolic in 
Column C (:i x I = 5) 
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22. 

23. 

24. 

25. 

Column!\ 
/1, Jocob 
fl. Bi•hop 
C. }.fihtoin 
0 , Oogol 
ll 1 1ossdsuo 
ColwtUI.B 
l. Vnnnus 

2. Staltl 
3. L':n~k 

4 . Mun<)d 

5. Kohl.,. 
C'olumn r 
3, ~ lomll:l~na l unt~'<Jd~ 

h. SeU'i$~ DKA 
c Operon hypothest$ 
d, UNA replication 
e. onongene 
t')efin.,thc following ; 
n.._ Uominnnce hicr~ .. n~hy 

b. .\dJ1ptive r.adiuli<m 
.:. Apoptosi' 
d. Uriootdisnt 

c. Troo•geuic •nnu•l• 
1\n.o<wor the follo"·ing : 

(5" 1 = 5) 

A \\IJt>l :u:e the ditrorcnecs btltweou 
direclion:Il ond sttbilizing selection7 
Winch one produce.\ evolutionary 
chitngo7 (3) 

B. 'What W'C the 
hcmimctabolous 
motam ""JlhO!It5? 

dill'ercnccs between 
nnd ltolomct•bolous 

(2) 

Answer the li>llnwins : 

A. Why is it believed that mitochondria 
wn.~ once o fl1le lmng probryote 
which had established a svmbiotic 
r ~b.tion.sltlp with an :.mcic.."tlt uOjccllubr 
<.'llJkDn•ola wb.ic:h bas been selected 
durh1g e\'olntion '' (31 

B. Picto6nlly depict the cell cycle with all 
its ph••cs. Namt the maj~J' ovcnL< thut 
tJtke pl>cc io each ph>$<:. ( 2) 

Ammot' the folio" ing : 
A Wltot is bio~.wchcm icol cyele ? 
13. Why \\tluld T,)~!\ IVI1h hish r. - r 

"m11crtt ncc<l higbtt• temporlllutc tv 
melt ~'compared t~ DNA with high 1\ 
- T ~Onl"'ll 7 (2) 

26. 

13 ul I(> 
C, Sl4to the reosons why amino acid• like 

Valine. leucine, Isoleucine. rhenyl 
•lanine and methionine ore usually 
round inttmolly in • globular JII'Qtcitt 

( I) 
Answer llt~ followmg : 
A. N•utc Uto untibnd) mule.:ulot 1\at ;, 

pn:scnl "" Ute surli<~C ur virgitl ll
lymph<>cyte thl11 1\mction• ~~ receptor 
for the ant \gcn, Hnw doc, it llil\llr 
for111 the sccrctmy form 1 ( 2) 

:B. Wlult is orJ.S~ cross htl••rit:m~c 'I 121 
C. N3.Jll<" tllo par3Sitc; tllnt causc"S JliJidasil. 

and which at"\! 1ltc enthtmic :utas in 
India for the diR""-'"· I I) 

M 1 •10 I E~HNOL001' 

FtJr cuch l'IU I)-(~Ut.!Slluu ghcu bclll\\'t rnur 
:lltt'rrunhl~ 2fll prn,·i(led ur \~hith .!!!!.£ is 
t."Orret1. \Vrite 1 he eorre\'1 ;mswer lu I he ;4 11~wer 
b01•k by writing "· b. ~ 11r 1.1 ag:ol u~• the 
corrcspoul.l In g ; u h-~u~tiou uum b<•r • 

3. 

(25 x I = '25) 

RCCQmbinnoJ. UNA hum•n h.,aJth care 
produ~l developed for tn:>ling 
haemophJfl:IC"' 
a. Interferon 
b. Lymphokino.• 
c. Coagulation f.1ctor IX 
d. PhJ~f>h•CJn:oglutinin 

Which of the following fealurcs of 
lranscription is s tmi l:or lo ll1al of 
1'\!plkaliU1 1 1~ 

n. Nn primer is re<Juircd for 
pol)'mc'l'izntion 

b. Polymcriz•tion doeo~ not lwve proof 
'""ding activity 

~. Nowly s~uthesizod nmnd slJtm fulling 
off the tm1platc before cnmplate RNA 
is ~ynthesized 

d. RN.-\ synthesi.1 <eqtures I)NA 
l'OJ>Oisomc:rnse actiun 

T(!rmin.tl tram:lbrnse l!i usc::d 
a. To ~dd hase at dtd' end of the DNA 
b. l'b add bn.e .r dte s· end of the 01\A 
<;. l'o carry out Ni~J.. l'mnslatitm 
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5. 

1L To ltonsfcr pftosplull.e •t the 3' enJ of 
theONA 

Which of the following pro<:esses in 
protein syntltesi, require!~ hydrolysi> of 
GTP? 
a~ ln i tia ti on 
h. Elougutiuu 
c~ TermiJ1JIIon 
d. Postlransl~tiou3l modificalion 

\\'ltkh .,r the l"e>llowins component> ~' 
uc:o.cess,,ry for tllo S)'Tllhesi:s of c.ihc.J!WH1c 
from RNA? 
" Ribosome. 
b. DNA polym•r.ts<> 
c. DNA ligose 
.L TOI>Oisome•·•gc 

6. Which of Ute foUowmg will not affect Ute 
expression of • c loned !o rctgn gene bost1 
~- Promotor strength 
h, .;odon choj.:.: 

b.. sauofll\a bos.t _genonu.: 
d. Plilsmid copy numb"r 

7. RNA in" DNA-RI"A hybrid is dig~led by 
u. S1 mtc1c:s"e 
b. RNa<o .\ 

c. RNa~cll 

d. RNasc1'1 

8. rlil_!hesl capaC! I)' vedor is 
;a Yeast iuteg.a-ai.Jve v~h11 

h Yt:~~<lortilicial chrumo~vme 

c. Cosnud 
d. Bacteriophage 1•ec1or 

•>. Praducbcm of secondAry n1<>1itbolite.; 
rc<tllires Ute use-of 
<L Prolot•l••l• 
h. Apic~l Merislem 
c. Awti liary buds 
tL ( 'd l ~USJ)~j(ln 

hl. Re<~SI2nce to herbtctde glyphe>sale m 
tJ-:liL~Jl•nic planls •s hroughl about by 
:t. llwrpro<lut tion of R."A polymi:ra.s¢ 
I> l nd~rpro<luclll)n nf F.PS P synlhaso-
c. Overprodu<!lion of El'SP K)'rllh"se 

d. ( >verproductio11 of A•p:~nate 
aminolr.ln~dra5Q 

1 L Tn planrs c111~ryn rescue I$ odoptod I<JI 
overcoming 
.1. T!isloiucotnpJIIibililic.• 

I I nr 16 
b Prezygotlc fenilrution ~mie~ 
c. \ ulturc induced chrtHm~cmu•l 

•~nom>nlities 
d l>osl7.yJ!nlic fe11iliz.11ion barrier> 

12. Cytoplosmic mn le ~terilil) is encoded by 
"· Mito<hQm!rin 
b. Cltloroplast 
c. C~1osol 

d. Ribosumc5 
!3. 1bc C Voluc donoi"S tbc lolol nmounl of 

DNA in a 

•• Aneuplotd 
h. Diploid 
e. H.tploid 
d . Polyploid 

14. Aminuplcrinc is uged during lite 
production ofhy'hridomu cells hecau~c 
a. ll blocks the ••l\'ogc parhwny 
b. h prevents the growth of B cell< 

c. II p•·cvcnls the growth ,.f myeloma 
cell• 

d. It blocks the •Ynlhesis oflg b.l' B .:.oils 
I :i. Salk and Sabin polio \•accin~ •re 

"· J>n:p~reJ from two tlitTcrenl 6lmin.s of' 
polio vitus 

h. 1-lo!h •re nlh:n1"1ted fonM or vaccin~ 
c. ~nlk \'llCCine IS attenuated form and 

Sabin vaeo::ine is ma~tlvaled fonn of 
n1ccincs 

d. Snlk vaccine is iun~i\'ntod form nud 
S;1bi.n yaccinc i.s allenuatod fonn of 
v:~ccines 

II). Which of' the lolk.wmg mellmds can 
determine th~ llOOCC111r-.ttion or Hapltn? 
a. l<ockcl imrnunoele<>trophMesi• 
h. I!.L.ISA 
c.. Ouchterlon~· immunmlit'rus.1on 
d None oflhe al>ove 

1 7, cdc mul3nts are Ullefitl fllf the <tudy e>l' 
"· C'ltrruno•ome breokpoint 
b. Apoptr>, is only 
c. V:uious .sl.;agcs of cell cycle 
d. homoodun1:tin 

I 8. Which of IJ1c l'oii•Jwin_g <)1okines ~re 
produced both by T ~ I ond 'fu2 cells 'I 
•. IF':--;, 
b. 11 .... 2 
c. n.-3 
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19 

d. IL-4 
Most lndustriru Enzymes arc oblru.ned 
from 
a. Plants 
b. Animal iiswes 
c. Microbes 
d. lnsecis 

20_ In the coovcrsion of Olucasa ro Fmctose 
1vhich o ( tl\e followutg innnobili:Le<l 
enzyntes is used m Ute ill<lustty 

a. a.-amylase 
b. La.ct1JS e 
\!. Glu~oan1)'1$e 

<l. Glucose lsomera.•e 
2 1 For a turbine aeration-agitation Wlit tlte 

Power constlll1p1ion 
a. is Lbe same lor ga~~ed and wtga•sed 

systems 

b. iJtcreases witlt cle<.'!'ea.•"'l> turbtJte 
diameter 

c, is SJUaller for gassed ~stem 1ll8ll for 
UJJgassed system 

d_ is greate1 fo1· gassed system tlJaJJ f01 
wtgassed •ystem 

22 Indu;1mll production of C'rtric Acid 
requiJ·cs 
a Oxyger~ sngru-s and Saccltaromyces 

cerevtSiae 
h. Oxygen, Sugars and Esche:riclrin col f 
c. Oxygen, sugars <md Aspergillus mger 
d. Oxy{l.en, SngarF and Acetobacter 

suboxydans 
23. Kia can be measured by sulfite Oxidation 

Metlwil 111~ Jissolved oxygen 
,:-oncentratlon measured by dissolved 
oxygen probe itt a ~od1um sulfite sol ution 
will be 
a. Zero 
h. Low 
c, High 
d. Vamible 

24 Which of the following am be used to 
count the viable tmmbcr of cells 

25 

a. Plhle cuunt 

b. T1trbidity 
e; Dry weight me\lsuremenl 

d, Coulter Counter 
Which ol' lile fullowifl!l, lg trne for 
Cl1emostat 

::!6. 

27_ 

[:) of I 6 
a. Concentration of limiting substrate 1s 

llU!UltaiJled COJJgj>lJl~ 

b. Hlgltproductivi!y can nL'>f bo aclrieved 
.:. Automilljon is <liffict~ l. 

d Mutlltion is less likely lo occur 
Answer the foUowUJg : 
A. Protein X has a mol wt of 30,000 

daltons' Assuming average mol wt of 
nn :nnino add is 120 dalton~, how 
many cndons nre .Found in the mRNA 
tht~ oodes r(Yf Otis pn>tein (incln(le start 
and stop codons also) (1) 

B. ExplaiJJ tl1e followlug observations in 
one or two sentences. Restriction 
ertZytn<~ I(IUil ) acls at all site>< acted 
ttport by Restriction en~ymes 2(RF.2), 
yet RE2 can act cmly nt , ,,me of lite 
$i.tes acted upon by REI. (I) 

C. Witl1 010 hclp oi a line di!!!,>rlllll give~ 
the basic strncture of a prokaryoti" 
ge11e includin{l. lis S' regulatory 
sequences wul 3- terminatl on 
sequence Label each of the 
companents, ( 1) 

D. In the original PC'R (polynti.\IIISe cluW1 
reaction) protocol Rlertow DNa 
polym.aiase was used which wm< 
subse~uently Teplaced by tltermostable 
DNA polymernses. What is lhe 
advantage of the latter ? Explai:n in l-1 
sentences. (I) 

E. FofJ,,.vina ts u schematic 
representation of tllll aulomcliof,rmph of 
" DNA seqnencirtg gel liblninerl with 
the chain ternunati.on n1etbod. Wltat i• 
t!Je sequence of tlte DNA fragment 
sequen.:ed ? (1) 

(' 

Answer lltc followirtg : 

A List dillerc11t mctl1ods 
deliv~ty in pllllll cells. 

T 

for DNA 
(I) 

B. WhaL do you Jmderslnnd by lhe 
IQJ.lowin& 1 Give one exantple of eaclt 

(2) 
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,._ l'IAnti\'IQdies 
b. Pl1tnt \1nccincs 
c. Bioplnstics 
d. Plnnt• b<~ bior«>e!Qr~ 
c. o ... trib" in one sentence why D:ICI<:tiul 

gene gell! poorly espressed in 
transgenic pkmt>;, ( I ) 

O, f).,.cribe in one •enlence the utility of 
tn"icrQprupagotion leclUiicrue in omp 
improvt:DlCllL ( 1) 

28. .'\mWut' !he foliiJ\~ins 

/\. Mo!ch the item~ in Column t\ wiU1 
tlto8e in r oJUJnn B 

Colunm "'\ 
l, Cell line 
2. Helo cclb 

3. CliO cell• 
~ . Prim nry C<~ Us 
Column B 
u. Con gro\\ m su.sptm~ion eulturc 
b. U nd~'l'go.:s sem:sccnce :.nd deatJ1 
c. r on 11'1l"' mddinittly tn cullun: 
d. !'ft'oldS solid surface for SJl)Wdt 

13. Cyclosporine A is added whik 
immortalizin• H lvmnbO<:vtt:s witJ1 

- .. ...... '< 

Epstoin Barr, Virus \\ 11)"1 
C Wll\ glutntninc I& an impurtnnt 
- t'<ll~pnn--., 1 uf unimnl cell culture 

medium'! 
IJ. Wh•l IS the nsk involved m U$ing 

aretrovifn l vector m tn3klng rmlm:1l 
tran~acnc? 

29. Aos.vco· the follo,.ing . 
A. No amino ocid side chllm is • good 

electron •cceplor yet mnny enzymos. 
~uch os Carbo.,:ypq,tidase A. calJll)7.e 
reactions in which cn-z.ymt.: serves Jl'i an 

~0. 

Jl. 

electron uccq,tor. How 
aocompli~hcd? 

16 ut II• 
Is u,;. 

(11 
H, l'an competitive inhibitor be an 

ollo~letic r.;gulator'.' Explain in one 
(1) .sdntmcc:. 

C . . \ u uuzymu 1S active wh~u 1·oduced. but 
loses u.s acti\'itv whou it Ui tlt:ltcd w-ith 
iodonce~mide.- What amino acid 1s 
lil<ely to be responsible for its activity? 

( I) 

1), l, i.st oul three di!Terent rne~wds of 
inunohiliz>twn of enzym<S. ( 1) 

E. Llsllwo fa~to,., whkh load IU do.:acasu 
in microbwJ activitv tn Ethanol 
rermentation. ' I I ) 

Answer tl•• roiiOWlO!! : 
A. Derive a simple "'luation 

cbamoterizing the •ell' regulating 
c:opocil)' ~f n Continuous Flow 
Pcrutcnt.>tion pro<:.<.:So. (fl D). ( 1) 

B. A bacteria grow~ Qn gluc(l'c with f._,.., 
0.5 IC1 Titc I;., with rc•p•d 1o 

gluco~c is 005 kg/m1• \\'hat will be th¢ 
~eeilic growth me uf the ~acterio 
whtn l:tlucosc c.onoontr.'lt ion ls 
O.Sk!.''m''? (] l 

C. Lisl 1\\o toclmiqui:S for disfnt<gt11tion 
of microbin I cells. (1 ) 

D. C'~kulotc tb~ doubling. time of an 
Or8anism who~e spe<..'iii~ l!TOWth rat.; is 
0. 1 h4

• ( II 
i\.o;J<uu>ins (hal ccUs c(mwrt "" ' lhirtl! 
(w w) of Lbe ;ub•lr~te oorbou (sluco~e) to 
bium~s• <:Jtkulote th<o •toi~hio~metrio! 
coeftidoot ((11 only) t'or glu~o•e 
utilization, ( I I 

1'.,1-11:0• t •t o C~ + " lNH, ~ llt 
(C' , ,H, ,N.,,!IiO, :) ~ fh co, - r, H10 
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