
I G,\TE-ZO{)(l I ot 16 

LIFE SCIENCES J ·c:=========== 
H 1 CHEMISTRY (COMPULSORY) 

Usefullnfonnalion: 

Gasconstanl R =~ . 3 l-l Jmol ' ~' 
Plane~ · s conswu .. h ~ li.626, l 0 3~ J s 
Mass ol'eleclron, mo=9 10&-x 10 " kg 

Foo· cacb sub-qucsHon oo· siatenwnt given 
below, four ahemati ves ao·e giveu or whk h only 
on e is cor·•"ert. \Vrite the cor-red answer· in f·be 
answer book by wo·iting a, b, c or d along with 
che cbr·r-espondin_: sub .. quescion o•· stnre.me.nt 
numb<~l'. (15 x 1 ~ 15) 

2 

3. 

Wh•ch one of the followmg elements has 
the largest aton~ c mdius'/ 
a. Be 
b c 
c. N 
d F' 

The ' 'nlence·eleclronic con~guralion of' Cr 
atom lAiomic Number 24) in i ls ground 
state i.s 
a. -ls13d5 

b. 3d'4s1 

c. -ls23d' 
d. 3d'4s' 
l'he phosphorus 0101\1 m lhe mol~cule p~, 
ism the Slate ofhybridi1.a110n 
a spl 
b sp! 
c. p' 
d . dsp 
The 1onic compounds MgO and CaO hal'e 
the same cryslal structure excep1 lhal the 
intenonic distanees are 2 Ill • A and 2 40 
"A respecthely The ratio of ~Je latuce 

l."llergies, U(MgO)/U(CaO). is 

a. 0. 7(,6 

b. () &75 
c I 14.3 

5 

7. 

8. 

[() 

d. 1.30<• 
Th~ IJ\Illtltihes K., 3l1il Kr are the 
concemrat10n equilibnum constant and the 
pressure eqwibriwn constant for a 
reachon m gas phase. Which or ~~e 
follO\>i ng relationships holds good i f !here 
is no c.hange .n the number of moles due 10 

the reacbon~ 
a K;, ~ K 
b Kp > K. 
c. ~ < !-;. 

d K, =Vz K 
Lot PI and p, be the ,.ap<Jur pre~'llre of 
" ·mer at 372 K and 37-1 K respecuvelv 
1beu 

a. PI > p, 

b. Pt = P: 

c. PI < P! 
d PI : 2pz 
V.'hich one of the folloll'lll!l alcohols \1111 
react most ensily \\ith H Br 10 give U1e 
corresponding bromide? 
a. CH30 H 
b lCI·h) ,c oH 
c. CH,CI·l:!Oll 
d. ICH,J.,CHOH 
During the nitration or benzene with 
concentmted HN0 3 - H~So., • the nitrating 
species 1~ 
a. HNO~ 

b NO! 
c. No; 
d. NO , 

Wluch one of the foUo" ing spectes ts not 
ISOelectronic w11h N!? 

"' c~ 
b NO 
c. co 
d. cs 
One or the g11·en elements combines ll'ith 
hydrogen to yield an electron-deficient 
hydride. ldentil)· it 
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~ ~-

a. Be 
b. c 
c. N 
d 0 
l'hll oxidation state of B•t in B:10, 1s 

a. zero 
b. +I 
c. +2 
d 14 

One of tlte species given below 1S a Lewis 
acid. Which one is it? 
u. I 
b. r 
c. I , 

d l, 
13. ldenlifY 1J1e mOSl stable :;pecies from lbe 

following divalent halides; 
a. CCI, 

h. ~Cia 

c. Sn~ 
d PbClt 

14. Wluch of the fallowing ligands causes lbe 
maxirnwn crys1al field f lil1ing while 
forming a complexwith Pe2 1on'( 
a. H~O 
b, NH, 

c. c~ 
d. cr 

15 The formal oxidation stare of Ni in 
Ni(CO), is 
a. zero 
b. +I 
c; -t2 
d +4 

For cacb sulrqucslion or ~t:~teuwol gino 
below, fow- alternatives a.le gh·eo ofwblcb only 
oue Is con ·oct. W r ite tht> con-oct an~wer In the 
an~wer hook by writing a , b, c or d a long \\itb 
the corresponding sub-que~1iou or >t-atement 
number. 

(Hh 1 ~ t tl} 

II), The largest ionization energy is tbund with 
5 . ·at kali metals 
b. alkriline ~(u1JJ metals 
c, halogens 

2 of l6 
d. inert gases 

I 7_ In Planck's l1ypothesis E = bv, E is the 
energy of 

18. 

19. 

a. aphoton 
b. a hydrogenatom 
c. one clectron 
d. one H. molec1~c 

The most IVid<lly npplic-dble condliJon for 
spontandty of processes is 
a. (ll.E).s;v ,; 0 

h. (llSkv ~ 0 

c. Ct\A)-r,v s 0 
d. (6G)r.?~ 0 
The unit of U1e rate consttl!lt for a second­
order process LS 

a. mcl r ' s-1 
b. s-

c. I mols·1 

d. 111111 ,-• 

20. The maJor pwducl ohtained for lhe 
reaction 2,ruethyf-2,butene with 50% 
HzS04 in water is 
a. 2,rnt:thyf,2-butanol 
b. 3-metllyl-2-buianol 
c. 3-medlyi-J-butanol 
d. 2-medwt- 1-butanol 

21 . The correct decreaSing order oC 
nudeophilic character of U1e following 
species is 
a. H:zU > Cl - > NH3 > OI-l 
b. NH1 > H•O " Cr > OH-
c. 0 11 > cr "N~f1 ... H20 
t1, CI> OH > HzO> NH, 

22. Which of lbe following $JJccies js 
arom~lic? 

a. 

D 
b. 

b 
c. 

[[:>0 
d. 
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2~-

0 
'rhe I'Cachou ol 1-uctyne with J lgSU,­
Jl,SO, Ll10 will !l'''e 

a. nclnn- l·unc 

b. qornn-2-onu 

c. ••clnn-J..out! 
d. uc:t-1-eu~ 

Tho correct order of dccrcnsing mtc ()( 

dehvdrohnlnuonnuon n(ulkvl hnlidcs ts - - -
a. RBP Rl RCI > Rf 

u. Rl RBr RCI Rf 
~. Rl ROr - Rl' RCI 
d. Rl RF RBr RCI 

Z5. TI1c reaction o( sodium·pbcooxide with 
CQ! at high lCmpcrulure und pres...::;ltrc 
tallowcd byaddilicntion gives 
M. p-hydrox~ b.:uzoic acid 
b. m-hydroxy bcnzo1c uc,1d 

c, o·h)'droxy bcw.flic acid 
d. p-hydm:.-y sodium benzoate 

26. i\ns\\erthe Iolli•" i ng . 
I Culcula•~ th~ l1>11ice <Uerg) uf sutlium 

~hloride from the fc•llow111g daw 
\ll~op oi'Nn(s) 101 kJ IM 

.\J loi_,;.,., oi'Cb(~:~J= 239 kJIM 
.illr ufNuC IIs) - 4 1l kJ IM 
lonlznrion energy ol' Nn(g 1 - ~94 kJ M 
Elcctr011 ntli1111) nfCI(g,} - Jb') k.I1M (J) 

1.. FinJ the "J>i)cd of an elcelnm that h<Co o 
dcBrogliewnvelcuglhol' I nm. (1) 

27 Amwet the followiug · 
I. The rta~tion CCI,COOii ~ CHCb -

CO: is li rst-orcler 1\ ith rule coMw~l k 
~ 6.7 x 1~ s-' ul25' C. The uctLI'Uiiun 
~oergy ;, l t8 U1mol. Cnlculutc. k ul 
50' C (3) 

2. Wnle tile dcclnJmc ccmt'iguratiou ,r 
N ;. nnd Ji~d the N·N bnnd order ;,, tho 

;WnH: ~J1<Cio~. (2) 
u. Wn•~ the '"ucture~ ,,r con1]J(>und.~ tAJ 

II; I fonncd ''' tbe fl> llt~wtug sequences Clf 
reactions: 
L 

6 ~ ... ~ ... 0 -IQ 

2. 

I ul I I• 
(J) 

(2) 

2\1, Answer !11c lo llo\\'111£. : 
Drm1 tl•e nH•st stable cQ•lfUnuaJHJn ~f 
O<ICh o f ll1C f(III0\1 lng 0.:.'1l1POUnds· 

u. \liS-1 ,2-dibn>IUOGydnhe~onc. 

b. ttmiS-1-t-bul)'lcycluhexunol (2) 

2. N1ckd 1s cshnuucd gm\'lmctrfcollv lr. 
using the rcascnt dimcthylglyo:dm~. 
Draw tin stntctures nf Lhe rcag.euJ and 
thot of tl1e precipi tated complex.. WiiJ 
the ct>mplex be panllnUl!-ll<lic'? (3) 

'0 A nswcr the li>llowing 
l Whttl i~ on ictl:<ilhcdn m? Fur whi~h 

clement, lhis IS the mf\st common 
stmctnml feotnre? (2) 

2. Culcium rc.u.crs witll nitn)ut:n tu ~tvu an 
• • ~ 0 -

ulmc comround i\ whoch ''" I\Vdnllvsis 
yields B ami C. Identify 1\. B ,;.,d c· (3) 

.Fur each sub..que.stinu ~h·t.~u belmv, Jour 
allerrtatives are provided or which onlv one is 
ron-eel. Write llw corr('('r answer in th; answer 
book by '~ ritinA a~ b. c Ol' d :.long with thc­
c:ot·respondin~ suh~urstic)n number. 

(20 X I = 2(1) 

The profl"rtics <Jf wuter wc.lude 

u. rh~ obilit) "' f••rm h) dropht•bi< '"'"dl; 
with ll<icll' 

b A diso•rdorcd stntchlrc m lhe hquid 
stare 

c. i\ In\\ dioieclril Ul>llstnllt 
d. Bctng a d•rx'l~. with I he neguuvc .:,od 

UL d1e oxygen ulont 
2, Ddicicncy nf \1 hicb one ul' ~'""" cnzvmes 

"""'"'~ <Meet •n the ~lumse of f:tl~ co~;tl'l 
o. l.acta1o dchvdrogettase 
b. Glvc"ruld"lwdc ~ phl;lbl'hlllc 

tlchydrogen~w 
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3. 

5. 

(•. 

7. 

c. Pho•phoryJ.-c: 
tl. Glyt.:rlgtm syntllt:t.a:se 
The tumoyer number of chymoh)'flsin l1 
100 s 1 and for DNA polymernse ll ,. I ~ 
s t. "lltis means th:Jt 
~. ChymolrYP"in hind' I() it• substrate~ 

"illt higher aJli~ity tlum uocs DNA 
pnlymer:,.c 

b. The vdoC'rty of tl1c chymotrypsin 
reacti(m Ill ah>Oy~ greater limn lhal ,,f' 
DNA polymerase 

~ ·n,., velollitie<; of reactions catal)"~d b) 
bolh cnzym~s nl •aturnlin8 sub~ttatc 
lcsvub could bu made equ11l [f 6.7 time• 
more I)NA polymem•e than 
chynwll)•)>>iu were used 

d 'l11e veloc•l•c:o ol chymotrypsin 
I'C:tc.tion ni tt particulur c:nLytue-
conct"tllr:atmn Jllltl s::~tun1tjng ~ubslrau: 

levels ·~ lcl\\er th>n ih:.L 11 1' DNA 
polymera"'-e reactum undt:r the ,;;nne 
coudjtions 

Wbic:.b of th< following $llllcmc:nl.o> ,., llue'l 
Enl':ym" calJIJysis vf • chemical rco<Otiou 
a. Increases tbc forward and fflV~r.ie 

reaction r:ates 

h Decrl!'t~e ~G ' ~~~ I hoi the rc:,,ction """ 
proceed sp<!nl:.1nenusly 

c. Increases the energy of tran•ition ·slate 
11. 0=1~<:!1 the entropy of = t tion 
Which of the fo llnwing enzyme• c;m be 
i1n:Ve.r.sihly inachv;at~ with 
DiisopnJpyUluoridatc (DJPF')? 
n, Co•·bmcpeplidase A 
b 'rrypin 
c. I yso7ymc 
cl l:.coRl endonude.1se 
H isloriolS have very htgll percent.lge of 
orgtnine and lysme residues ( l5-30"o). For 
tlu.• ci>~SS of proteins wluch of the 
thllowmg re~genL< wot1ld he o sun•ble 
choic<> l'or gcnt:roting peptides m !h.: 
deten11iun1ioo of the nruinn ncid sequ,-m:c 
oftltc protein, 
n. Cy:moH"" bromide 
b. Th"m1olysin 

.:_ T ' YIISUt 
cl. N-hrom<!iUccmBmidc 
Th~ ltalf life of [l1P) phosphat!! 1.. 
nppr<r.cimat¢ly 14 dnytl.. Forty two dnys 

·I ut I o 
after tlte purclu1sc of • hli~h of ["PJ, the 
rndionctivity pre;oent was I 25 mC'i. The 
rodioncti• ily un tltc dote <>t' purehMc 
would be 

•- 5 mCi 
b. u.6?-5 mCi 
c. 2.5 111Ci 
d. HI IYtCi 

&. A LOO mJ of 0.1 M sodiwu ntetole solution 
"os mixed with 300 mJ of 0.3 ~ I •odium 
acoJ·ole. •n,., mobrity of the final solution 
would be 
"· 33tl m M 
b . .:!50 mM 
c. 1()(1 111M 
d. 4()1) mM 

•). A double otrandcd DNA hfi• 3!l0 o 
Thymine_ l11epercc:ntag" ofCylo~inc i~ 

•• 3!1""> 
h. lO"o 
c. 71~'. 

d. 151\o 

10. The follow ina typeofmteraction is moinly 
responsible lo• nggt"eg;~tion ..,r proteins in 
dilute solutions 
a. llydmgcn bunds 
b. Hydroph'l~i" intc:ntcti<HU< 
c. ))is ulfide bun cis 

d. Peptide b11nds 
II, Th<> iscnnerization or this chromoph""' hy 

light is the tirst uvent in VISW1 1 .:KcitJJtlcm 
a. Rcliuol 
b. All-llllll! retinol 
c, 11-ci~ rvcin~ l 

d. l<elinok •c id 
12. ln the tran•amiuases th~ cofactor is linked 

via Schill' biiS. follned b..t\\ <ll311 tlt" 
cofac.!ors ond tho 
a. a.-1·>1£, gl't>up ofN·to11ninnl •mino •cid 

b. [l-NHz ~roup of asparagine 
c. >;- Nl·h gruu11 ,r ly~ in• 
d. None of the above 

13. An enzyme protein forms O, Ufll"~ or the. 
total S<Jiublc protein in • trude~xtroel. The 
dogrc:.o of purification roquired to obtain a 
homogeneous enzyme i~ 

a, I (1()1) Ib id 
b. ]{)() rold 
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c. lUO.UUU [old 

d, 10 folrl 

1 ~ A homogeneous protein of oative 
molecular 1wrght I 00,000 g_~ve • single 
band of tnolecular weight 50.000 on SDS -
PAGE u1 presence ofj)-mercaptoethanol. 
N-tenniml analy.;i• gave two amino acid• 
lllarune and leuollie in equal proportions 
Hortec tho 
~. .Protein is a lx>modimer 
b. Protem J.s contaminated w1lh. m10U1~r 

' prol:em 
o. Protoit1 ha.< l.wo ptilyp<plu.l..s liukcd ~· 

ctislllflde bridges 
d. None ofthe above 

15 CltO!ocaloiferol (vitam in D), in order It' 
become biologically active undergoes 
hydroxylolion al two positions m lh" 
molecule Hy<lrox-y1atlon o<t the 2~d• 
pos ftion is doue in the !Jver· whe1-eM 
hytlroxyl~tioll al l.bc I'' posiuonocctltS' iu 
a. Skin. 
b. .PAJ ICMlS 

c, Intestine 
d . .Kidney 

16 How many a.•ymmetnc carbon atoms are 
preSi>nl in the compound wbose suwture 
is giveo b.:low 

tJ..()o() 
I 

H-COli 
l 

HO-C·H 
I 

H-C·OH 
I 

li·C·OH 
I 
C~OR 

a. J 

h ' 
c, 3 

d 4 
17 D~phllaena toxm mhibd• prol.ein synlltesOI 

by 
a. Caus~ fotntation of ADP-EF:l 

comple.'l 
b. Release of pe.pr.•dyl-t-RNA from the 

·p' sJte 

c. Binding r.o factor Elo-1 

d. lol.u'tnting peptide l;aQn.d lb nnalr.oo 

~ ol" l 6 
1 ~- A.utigenic J'<'plltk\S are presentecllo r ce.lls 

by 

a. TCR/CD3 
b. CD2l! 
<>. CTLA4 
d. fvU:IC 

1 ':J. Wl"icb of tLe foUowu-.g stat.crneoU< alxaut 
cyclio pb<lloplaospbOJy lauun is not 
con·ect'? 

a. It does not iuvolve N ADPH fol'tuation 

b. !l uses elcctruns supplied by 
photusyst.lm II 

<>. It involve;~ a substme l~1·el 
pbospl a.oryllltiou 

" n cloe~ nol g•nerut.e oxygen 
20 Which of the following "latements about 

biological mombrancs IS not true? 
a. They comam carbohydrales that are 

oovalc.udy bouud to prole~ aud lipids 
b. 'r hey are large shoot-like stnlcl'ures 

wi1·h clooed b01mdanes 
c. They fife symmeb:[c because of ilie 

symmetric nature of lip id bilaycrs 

d 'D1ey conmin specific proreins tl1at 
medial~ ilicu· distinctive funcrious 

:1. Mal.ch the entncs m column 1 With tl10>e m 
colum n 2 -.nd wnte mn lchms pairs in lhe 
•nswer book !Sx 1=5) 

Co1wnn 1 
A. Van tle1 Waals bond~ 
Ll 'l· U lobulu:rs 
C Teniruy siructurc 
D. Hill-coefficienl~nHI 

E Tu01camycin 
Coh,nnn ~ 

St:>atial ammgemeol of amino acids 
ll.Jat are neru each odJel m the I inear 
sequcuco 

2 Glycosy lataon 11~11b1tor 
3. Coope.mliv ity of oxyg.au bimliog 
4 rnvolve~ polarizable ~roms 

5 lrurmnw protection 
22. Answer lhe follow~ 

A. In U1c- Entne.r - Doudoroff pathway. 2-
keto-3-<.leo.-<Y-6· plmsphoglucouato is 
acted upon Qy an enzyme. resulrlng m 
rhe formahon t>f 1wo ,'\-carbon 
compounds. NQille rbe enzyme ami me 
pt'oducts fonned. ( 31 
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23. 

25 

B. T"o tirst order rote constlll!ts k, tutd kJ 
and one .second order rote constant 1.:1. 
delint k., by tht relationship. 

K 
k.~k , 

-~ 

!II " 1 

llv subslltuting the appropriate. muts fot 
tJ~ rate.! Cotl..SlftD IS IU this C..Xpi\."'SSltlU. sbow 
Lltut K., IIIUXI be •xprt!S.~ed Il l Lei111S or 
concetJt rutum. {2) 

Auswet th~ tilUu11iug . 

A. Arseuak·. AsUl .. 1s an uncuupllng 
reagent lor O.'C1dauvc phosphorylahoo 
b 111 unhke dinllrnpheuul 11 does 1101 

Lrausp~.ut protons uct'oss the inner 
mitocho•ulriul nt~ll!brune. How 111ight 
ursenate [ul\Cti<»l u~ ott uuct>upler? (31 

13 . Romuval uf the thymus glund from u 
young unu11uJ uot only CUiupruutiscs 
Ute pr<.>ducriou or c~ tnii)X.ic I' cdls. but 
nlso decreases antibody p1'oduction b) 
B cell~. Why is this the cu.s~? (2) 

Ausii'<T the folltmong . 
A. S~<~tch the upprupnutc pluls <I' the 

l'ollowlllg >".uiobles ur~ ploll<lll. 
Assum" tlwl sit1gleMichuelis- Meuten 
~inuUl'S upply. 

I. v versus IS I 
2 
.l 

I S I ><~rsu s time 
[ESI versus time tl" l =.l ) 

B. When lactose <S used as nn inducer. 
there is n lng bofore the cnzvmcs of I he 
lncto~ ""'""" ur~ syu tltcsi?.etl With 
ll''rG ~'""'is no lu.~ E.~11laiu (2} 

Answer lhc follo\\;ng • 
1\. Dte smoc.mro of a diner of mu rein 

prosenl in a,u~criui cell wull is 
rcpr=n ted bclo" - -H II. 

.. c 
QH 

E: 
IL • 
• 1." 
• 

·-t.~ .. r.: 
~: 
t:: 

Nnme I be Jinlwgc nl A 

2. Nam~ the link:tgcut ll 

.l. Numc the sugur ul C 

26 

l>tl() b 

B. TI1e DNA in o booterium is wtilorml~ 
labeled wHit 1'N and the orguoism is 
sluftcd 10 a growth medium conwlnin~ 
1'1N - labeled DNA prc'Cursors. Aflcr 
rwo gcncrulims uf gro\\ih, the DNA is 
isolated und is S~objcc.tcd 111 <l~1tSily· 
grudiall ~quilibrium ..,dimcntotion 
What proJpt>r~otl <If hght-dc.n&ily UNA 
to mtermcdiotc - dl'mit\ DNA \\Wid 
V<xo expect lo lind') (2) 

Answer tho lollo"""B- : 
A. If tx<):. wen: oddcd ''' ~ pl11111~ nn u 

hril'ht •muu~· <lu) , would you c,'(pcct 
glycine SIIQ$0qliCUIIy "olnh:d from the 
lea1·os to l>e lal>elcd? Explain (2) 

U l:orl~ oxp<>ntn(11!S on th<r probluno of 
protcur folding susscstcd lhnl tile 
trnu l'e throe dimcnstonol smocru re of u 
prot.:m was !Ul nu iomatic con;requence 
of us pnmat) si.ntcturc. Cltt> an 
expenmuutul ,,..,<Jence that sbo\\s tl1111 
Lhis 1S ~oe case I 3) 

Fot· each su h-q ucstion giw11 hdo>v. foul' 
altt•ntnfi"cs ore provided of wl1lch only i.l1 
oor.·ccl~ ~,.rile cht· cuJ-rtCl tthSW\'l" in lh,· unsw'"r 
hook h)• writing a, b, <' ar d along \\;th lhe 
cm·t~pondin~: •ub-qu<Stion numh•r. 

(25 ~ 1 =25) 

I. Micll)budi~s l(.,nd 111 cell> uf fut-riul1 
endu:;,ponu ure 1-..JIH\\ n tL'-

a. PeroA":lsomes 
b. GI)"OX)'SI.IUIC~ 

c. Ly»osomcs 
d Sphci'Qilomcs 

2, U' glucose 1s the sole respir:otot) sub>irnte, 
he rcspirulol)' quot·icn t wuu ld 1->u 
•. 0.36 
h 11.80 
c. I (XI 
d 1.3!1 

.~ , Wh~t role does 11ccrosyring<"t1c piny in the 
i\groboctorium moointed gen.: t mn ~fcr 1 
a. Induces expression of VI r genes 

b. Awu,hc~ Agnlb<Monum Itt the plunl~ 
c. 'lnmsfcr l'·slrnnd to pluu t cells 
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~. 

5. 

6. 

7 

tL Indu= site •-pecific nicks in lhe 
bo!lom strand 

l'he proce<<e> M. J!UIIotion in plants 
IISuaUv lilk<* place through certruu 
spccializc:J structures Lnuwn ru.; 

a~ Hydnllmdel! 

h. Nu.:tnr gluuJs 
c. Slom>ill 

d Trichnoues 
Which <>f the following • mnH) i!dtl~ i~ 
unable 1.0 limn u PI'Uf".T pc'plidc l umd? 
iL Vl11Jua 
b. Cysteine 
..:.. Arginine 
u_ l'mline 
OMS() (Dintethy lsulfo:<ido) is usod :IS 

n. O.smotia:um 
h. Crynprotcct•n• 
c. Gelling agcnl 
d. Chela1ing agant 
l<:rndom cbange m gene ond gcn<Jl)'po 
th:quoncit'11 in ~m~llp(Jpulntinn is termed 
u.s 
a. Gt11olieluild 
b. G . .:uctic. advllm:Q 
o. Gcoetla Clfuilibrium 
tL Genetic Oritl 

8. lndic.;le Ute lltdUry ~mong tile lo llowtng. 
that n:lnh.-s to · onto_g'-""nY rt:pcalli 
phyloseny" 
a. Thccry of d o nal <electio n 

b. Theor-y of n>tural selectron 

c. Titcory of rccapltulution 
d. Theory of •Jl'--ciatiou 

9. ·n•c enzyme rCliJ>Onsible for mtJventCJ\1 of 
genetic 'Ciemen1 :.romHl the gennmc tS 

:t, DNA holi=o 

b. Pnmase 
~, Trutt.~usn~c 

d. RcVt'fl!e li'AMc'ripl:l.\t: 

Ul. Whic.b of d1c lo llowing seed is used for 
commercial crop production'! 

II. 

:. Bn.""edcn~ ttcecl 
b Certified seed 
c. Foundation seed 

d. ROgiSlcrcd ~e..d 
Food wob is 

12. 

13. 

I 4. 

7 ul II> 
b. 1\ series of consumers 
c. ;\ collection nf pr'Oduccr-. .rnd 

decomposers 
d A matrix nt' food chain 

A plant cell where nuclei~ is nll<ent 
a. Sieve tube cell 

b. Gnnrd cell 
"- Camhium coli 
d. Companion cell 

Which of lhe follmving pbytohonuone 
induces fruit riponing 
a. El11yle.ne 
1>. Ah.•cilric .reid 
c. Zeotin 
d. Gibborcllins 
Cnrn (Zcu mny• ) ha~ a rli1>ll1id number of 
2(). 'llte chromosome number in • 
rnicm•p<Jrc mnlhcr ccll wnultl he 
a. JO 
h. 2\1 
c. :.<0 
d. 40 

IS, Amonu lite following~ which on" i; Kingle 
membrane organelle 

a. Chlorc>plasl 
b. Nucleus 
c. l,yso<orne 
d. Mllochondria 

16. Which fine tlf the lollowing •totenwniJI 
ahout hc~Ollc mvnophOl'(lh.ttc shunt is n<Jt 
true? 

a, 1\Ll.Jor means in Ute cell by wbiclt 
nxluccd NI\DP is produced 

b. Ma.jor paUrwny by which ncecsury 
ribose md deaxyr ibosa are suppliod in 
U1e hiosynthesis of ouoleotides ~nd 
nuclok •cid 

c. Tlli5 Jlaib\\ >y lllkC$ ptuce u• cy1opbsrn 
l!.nd fei.IU ire.• n.~tygco !or iJs ctlli.r>! 
op<:rntion 

d. l.t l""ds !<1 •ynU1esis of28 moi.,Clllos of 
ATP 

17. A mechanrsm lhal can cause a gene lo 
uro\"o: frorn on" linlrug~ ~oup to l!IIOlh..- is 
a. l'rnnslocation 
h. l.nversion 
c. l)upl ic'llhon 
d. Dolct ic)n 
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18 

19. 

20. 

21. 

22. 

23. 

24. 

2 5. 

An omino·a~yl .~ynthet3~e u responslble 
for 

~. Form~ lion of • peptide bond 
1>. f:linding ofm·RNA lo ribosomes 

~. ,<\U4ching ~n amino gl'OUp 10 on 
9tgani~ ac:iLl 

tL J<Jmmg an nmmfl acid to t-~NA 

How many different kinds of mating can 
IJe made ln u papul01l iou conl~iujng two 
nllelc. 'I 
II , 4 

b. 6 

· - 8 
d. More Utan 8 
Red rot of ~uttnrcno~ i• <:JJW.cd by 
n. C:l•viceps purpuren 
b Cochliolobus miynbennus 
1!. l' ullclr<Hrichum f:llcalum 
<L Ccir~spora persona Ia 
~ longroves are specially ndapted to a<t•talic 
l>!osystcm be.:ause of the pr.senc¢ of 

•~ Pncumaroplwr"" 
U. Oistm~t 3~1 ueou..~ tissu~o: w lcav~ 
~. \' ivlpary 

d. .'\II ol"1he •htl\'e 

Which one uf the lollowing •huukl ~" 
~onsidcrcd ll nwdc1 plout liu invc-,;tigJti11n 
in molccular geuctie~o? 

n. Alii um ocpn 
b. llapplopappu> grn.:.ifu. 
c.. Ambidop.ill ~oilliana 
J . RJIJ)O di>color 
nu: pbysiolo_gi1:<1 Uy r<:<:¢plors1Jllt jn wbitlt 
~ baot.,·io1 ~cll i!l able to be lt•ausfo rmcd i!l 
oaUed 
n. Lysogenic 

h. Competent 

c. Sensitized 

d. Inducible 
The type of inOoro~~en~e found in Fi~u• 
5pccies rs 
a, c:·y.1lhium 
b. \' cr1 icilln8ter 

c. llyponlhodium 

d. CoaJanUtiuon 
Pholomtidulioo of cblorbphyiJ is p11Wontcd 
b_y 
11. rnrotenoid 

26. 

27, 

28. 

29. 

30. 

8 ull o 
b. Anthocyanin 
c. Ph)cllhilin 
d. l'uco:<anUun 
Ment ion the horanil!lll unme of tlle pbmu 
which 3~eld the fo llowing produ~b of 
ccum'>ntie Tmlh)rl:'lnca 
A, Rcserplr>¢ 
B. Menthol 

C. ~uinme 

D. Vincn•lme 
E. Opium (5) 

An•wcr the rnllowong 

A, EJH.unernte three imrortru11 ;~t1vuntlag~ 
of liquiol culture in micr<>-propagnlion 
ofplants. 1~1 

B. J, i>l two fa"tors tha i nJlil<:t ~.e e.xt.a•l of 
•omadonnl varwtiuu. (2) 

Answer thtJ folluwing, ! 

a Wh•t t~ • ruainlllincr li ne iu hybri~ 
~ee1l in,luslry• (2) 

b. Uow docs i11compatibility diiTi:rS from 
male3ten lity 1 (3) 

.\n~wer lho following : 

1\ . Wh~l ore the ditferc(ICCll ro the 
me<:hant$111 or C:O: ti.~.abon bel"'"·" 
mo•~ C.o plunts and lhollt: e:<hiluting 
CrJ-.u!!lc<llln •cid mclllbolisur7 f3) 

B. Whlll i.!l DiiTtbion Pr.:.~ure Deficit 
(DPD) nnd hmv It Ls axprcsscd'/ (2) 

Ao.•wcr the followmg : 

A. DNA l>lo.M molec ular m:orkc:rM have. 
ocred • • ver~alile wol in plnn1 gcn<lrne 
>n(lfy:<i!t. State three rropc:rri<:.< 
dt>~irnblc for 1u1 ideal DNA mnrh'1'. (3) 

B. Tb.: cluruug v.,.;tors cum"--lly used 
hcrve ouo component m common (in 
oddillon to ongin of replication) Name 
lh~ compooe~~l and indic.1te its 
filnction. (2) 

K 1 MICilOIIIOLOOY 

For ~ach "' 'l-IJU<'-"1iOn gh·cn belol\1, fnur 
alt ernuth ~ fire protl•io•'d or ll'hitlt unl) 001' i~ 
\!urrtocl. \Yrltc the ..:uflf'(~l :ua:;;W\.•r iu lfu.• un~wer 
bCJuk hy 1\'l'iting .a, h, '-' ur· ll uluug with lht1 

corre~iipt,u ,1 in g ,..;u t, ~ct u cstiun uuru bl'r. 

(20x 1 = l U) 
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'· 

3. 

Wl>ich one 111' lhe folluwing ~tnH<n>t1>l~ i~ 
correcl'/ 
n, Grnm +ve bocteno lack p;:p1idoglycnn 
h (ir:>m -~vc hnc1crio lock pC(llidoglycon, 
e. Bolh (;ram ""-\~<! and n nnn -ve h;ICterl:l 

Jli"SI'SS pc:ptidogly~;an and Uu: outer 
mcmbn11•· 

d. BoO> Gram ' 'e nnd G1':1111 -ye bucteri11 
possess pcplidoglycou bul 01c Gram 
+vc b3cteria lacok- outer memhNm&: 

For infeclion of Esd,ericlun c:uil 1\ irh lhe 
l;unbda p~•l!e, the E. ct>li is u.•onlly ST''"" 
in a medium \.!"ont~ti.nlng m:Jitosc bec.:au.~e 

n. l'.bllose is essenli>l for lhe lysi" of E. 
euli. 

b Maltose >orvcs os an imporL'llll 
cofaclor during th~ phnge DNA 
rephe>hon, 

.:. The presence of moltosc mduce. 
moillls" binding prutvin whi<'h i• 
inhihiHn) lu hoctoojal !<ff!wll>. 

,1. Th.: pr<Scncc of mohosc indu= 
moll<JS<> bind£ng protoin whkh al•o 
s=c~ "' n re~cptor for 1he lamhdn 
phage, 

Which of lhe follnwin!t i llllements obout 
tiJe An!hoo.:boo.:tori.l go•oup of urgnnislllS iA 
incortcct'? 

o, ArcbDtbu~u:tial iniLiotor !RNA CJ!Il'ie:; 
melhivnine insread of formyl 
melhloninc. 

b Arcltaeboctewl riboson1es. like the 
i:U!Uiryolic tfuosome.. lll" sunsilivo to 
un.isomycin bot inscnsith•c to 
Chloromphenicol. 

1:. :\"'h~eb•ctl:tiu l RN:\ polymernse 18 
in~ensitiYe lo rifampkin. 

d Archochac1eri:t l g<:nnmic DNA cnnl:un 
l>n$<= modifie!ltion• "b.icb male it 
.<'Cfroctile t.~ clen\'"l!" wil.b tc;;tricliiiU 
Crldonuclease<> prepared from 
cubacteriD. 

Wo lking poeumoniae lntypico1l 
pn.:umonillo) atfe<:ls humon l:>~ing~~ in the 
~ge &follp of 5 Lo 25 y<:<ln!. 11tc main 
caosath--c agenl ofthi,o; dise3se IS 

\L Mycobacterium tllb...-.:ulo>is 
h ~ehsiclb pncumun i.>e 
c. ~lycoplnsma pneumonia~ 

J. Strcpt()COC\:US pncumonioc 

5. 

6. 

7. 

8. 

!1. 

10. 

?nf lo 
\Vl•ich of the lhllowing hncteriopllllge< C. 
used for g<meralized IT3n<duction'l 
a. \P'<17~ 

b M13 
c. L:un hd~ 
d. PI 
Which of tl1o lbllowing •lotumenls "' 
incon-ecl') 

• . Dunng CC>njtlg;o<ion or "" F (ll<m<tr) 
and F"' (rccipienl) ~ cc11~ • cvpy <>flhe 
F fuciQr IS u.bnosl•lw•vs l.rnnslc:rrcd lo 
01e rociP"icnl. 

b. Conjugation bol\1 ccrt Ilfr •lrnin aJid r 
<trnin leoves lhe ...,.,;pi~nt stro in r 

c. Conjugnlion between llfr mnm nnd 1< 
simons n."Sulls in high rroeq .. ency of 
=ombiuatiou and l.berofon: Lit< 
rodpwnl become I lit or F 

d. Cunjug_ntion hctwccn rr· und r-- s1111in..1 
re.<ult~ in the re<:ipienl t>ecom ing F' 

f.or II.J\1<11 of lhc following property doe!i 
lhe A·form double helix ONA nol diller 
from ric• I of B-fonn doobl.: heli.x? 
a, Appcarnnc~ of the mojor and minor 

gmllv<." 
b. 11tidm~-.s oflho hcli.' 
c. fill o( rl•c bases 
d. Polorily of tl1c 111 o complcon~nl:u:y 

5lrands 

OrganeUar prok.ffi syolh~b oocuN 
a. Only in mitodwndria 
b. An mitocbonJria as 11 .:11 as fn 

ehloropllls t 

c. In cndOJ>!Jl•mic reti~ulum 
d. In lysu.om~ 
Wlucb of tb" following chorocl~risllcs 
holds trllc for procaryot.. bur nol for 
eukaryoles'! 
a. ?vlolilit}' b~ cilia 
b Phus]Jhulipicls m ph•""" mcmbmnc 
c. Peptidoglyenn in lhe cel l w•ll 
d. DNA ~~ rhe g<neti~ molerlol 
On<..'tlgentc rctro·virus\.-s change nnrm;tl 
nrammali:ln. ccfls tnCt'l C311CtTOU.f\ ~.:c::-lls . rhis 
ltlinstormation ll\ pr1maJi~1 as:o;o~latcd wiUl 
a. Relcas" of uumcruu• viro l pnrticl~• nnd 

roucomitunl dll'otb of Lhe ho•t tolls 
b. Integra lion of Ute "irnl g~nume into lbc 

h""l nu<:lcar DNA 
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II. 

12 

13. 

14. 

15. 

16. 

17 

c. Presence of viral parti~le3 in the lio.<l 
cell memhran" 

d. El3icif!l11 replicollon of ~1e viml 
genoml~ Ri'iA iu Lb.: lw;l~.:l ls 

Which of the li>llow ing IS nul • peptide 
:mtibioli,;7 

•· Polymyxin• 
b. Gmmicidins 
c. Cblor·amphemool 
d 'I~ ro,;itlln"1i 
llu. group or nrgJ.mi::un" which uses tight 
"-' Ute energy sourc<> nr•d CO! •-• Ure 
principal ~•rbon source ~re C<~ lled 
a. l"hotohctoro~·opbs 

b. ChuniOaulotror>hs 
.:. Chcmoh~tcrotroph~ 

d. Pholonulotrophs 
Which af the foUowio£ bocwrin or~ 
c•pablc of oxidizing nitrite to nitroto in tho 
•oil'/ 

"· NitrOsOmQnas 
h. Nirmb• cter 
c. N itrospirn 
d N itrosococcw; 
\Vhich of tl1c li>llowing sMtcm<-nL~ on 
phnhlrespir>tiun is ineorrect7 
a. II occurs on ly ln phot<><ynlhetio cells. 

h. NAO is reduced 16 NAOI-1. 
c. Nn A I'P mole.:oleo m-e formed. 
d. 11,0, LO limned, 
How many .\ TP molecules :tre £cnerated 
in complete bi()logical ox-rdorion of on" 
moJ~ule of glu~ose7 

~- 3(; ATP 
b. 12ATP 
.:. 30 A'll' 
d. 38 ATP 
Which of the following virol mfection 
11flcn Jc .. J; Ul h<ipnh1•-clluar oaN:innmo in 
h U Ult1115 'l 

n. Hepatitis A virus 
h. HCJ>aljti~ C vir"-'1 
"- Polio virus 
d. hurno11 rhino 1~ru• 
nrc n:plienliott of' lite puljq \'i i'US ll<"'ili\e 
slr;~.ud R1 A gL:uorue tbe)Uitcs 

u. Yiru.• eucoJoo RNA •lcp<·mletu RNA 
pulymerasc 

18. 

19. 

.lll. 

21. 

I fJ of h> 
b DNI\ Jepettdcnt Rl'li\ pol)~IICr.>l!C 
c. DN1\ polymcrnoc 
d. Rc:yersa trnnsc·riptas.a 

Tit.~ drug. ~olohicine ~x~rts il' inhibitory 
aclion during which or the tb llowins 
phas~ of rhe c.:ll cycle'/ 
a. G() 

h. Ci I 
c. (.i2 

d. M 
Which nf tb" followmg •lnlamf!lltJ i• 
wnmg'/ 

• . Lactic aood is produced bv 
Loctobodllu~ dolbrueckii 

h. Bout.,rial amyln."; ·~ l>roduced hy 
B~<:iUWI subl ills • 

c. Cilt '" acid b pr·oduccd by Rlrizopus 
nigric-au~. 

d. Gibherollic ncid is produced by 
Fusa1ium monoliforme. 

l) unng I)Nt\ replicotion, the •ynthc.is I•( 
the lcuJing strnnd uc<un; in the 5 ' ·~· 
dircctioo ~long wilh lhc muvc:mcul t,r the:: 
I'UJ;IicMiun fork \\~rich one of lhc 
fi•l lowing sttll~ntenl~ "! rmc uhooot rhc­
syntloo~v; or tloc l>ggmg strand? 

"· DNA p<>l)1n~rnse U. which h•s an 
addiliouol udivil)' of polymor-iL.ttion in 
3' s· dilwtJon, is utilizOO. 

b. DNA pnlynoern•" T is ulilizod which 
cnn carry our ONA svnthest• in th~ 
absence ;Jr any prin1cr · 

c. S~ ntlt<.-su M the l~ggrng strand uceorrs 
on lite sonnll tiagmcnL~ hy DN.-\ 
('IHiymc:r:a~e in 5•.3• direction U5iUQ ll 
de "'"~ ~ynlhe.izc:d DNA primer 

d. S)'llrh""l~ of the logging stmnd occtrro 
in small fragments in 5,·3"' d~recLion 
utili.zi.J.1! RNA priou:r&. 

Write 1\ hclhcr the ~lnt<:mcnL~ matle llclow 
lite Ttu" ur Pal.sc, (I x 5 ; S) 

• . 1'-bdlpi'l· l)1npbo.,yl•• secrete a foetor 
whi~h s timulule:< formntion of Qth<:r 
t~ uflymphucyt<s. 

b. T ·<Uppres~or lymphocytes C3l"e 

lowering of ~Jc Intensity of the 
irmliwu.: rcspous~. 

~ l'·e)'tolOXic lymplwcyrc~ t~-.:ogni~c 
nonoclf antigens on ~ells and lyse 
them. 
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d. D·l)mpboe~~ d~ck.>!l U1l0 L'<:lls thAI 
•«nrte antibutJ..,.. 

t . H) ~cn.ith It) to pofiL-n ~llll l>c oored 
b)' tepe:ncd 1uj~.:lilll• ••ith poUo:n in 
1lO'der 10 bo..•t lc\cl• of IJ!G in lhe 
o~ulntion. 

22. • \mwcr tl1c followong : 

1\ . Write ~'" """"' of the on,cymc 
in\ oh·ed in rnnint~*t1nnuc .. of 
chromosomal ends ' \\'hal nn: the 
majorromponenb ofth~mzyme~ (2) 

B. Chrom001ome. ~oo1om 0'. \ folded 
into difl'ert:nl unkr <II'UI!IU,-e.;. 1 he rm;t 

order <rruetu"' com:>poncb II' 
foomntj.)l] 11f nu~lco.omcs wbertio 
liOOut 200 hp ""' >Yruppcd or<>und U1o 
hi•lonu.. Tho diUloo\cr of lhu 
nucleo•ome~ 11 uboul II nm. l11e 
nudeosomes nre folded funher mto a 
'!econd onler Rlruc1ure In fnnn n • ul!el' 
l~tli~ ( •oknord) CO!hi!llll1!1 of (J 

nucl~et pr:r rum 

t.:akulalc lire lotal l'""~ft@utg mtio of 
ON.\ at the k:vol of nuclco.om"" and 
lhc solenoid Further hlbc g<:nomc size 
of a euk~ryotie mccroorgnnism ls :! x 
I 0- bp nnd the sr?e <'!f h• chromooome 
i• 4 )Hn . whnl " 1ll he the linol 
pc~c.kaging rulio of D'-'A in !he 
cllromosomc? (3) 

~ \latch the fun~'"'" IJ'Illlcl H) of the 

2-1. 

Cl~} m~ lit led m f"'llel A. (I 't S - 5) 

Panel A 

-\ R"' .,.,. trJn1cripto<c 

B DNA polymen\~e 
C. RNA polymcrnsc 
0 . Alkaline ph<>5phtllti>c 

E. DNA lj~""' 
Pan,! B 

I .lommg of Y -Po, "''" the 1 P H '" 
double s~n~nc~o:d o:-...' 

' SynthQ,i• nf Rl\,\ '"'"8 0:\' \ :ts 

ICJllp!Jllc 

3. DNA il•m>t<\1 DN.\ t}nth""" Juring 
DNA replication 

·I Sytttbe•i• of complt m•'I111U}' DNA 
from R.'<.\ 

~ Removal ol 1lh0<1>ho1e {ll'tlllfl" from ~1a 
l.mniniJ of ON.\ tUld R.'-A Dh'l...:ules 

\nJ\\cr the follo\\mg · 

ll. 

21;. 

II of 16 
A. \looonuciC<llide. dinuciM!idc and 

trinucleotide fmctu>rb of 1111 in 1 ilm 
trans~mption n:ac11on \\crc pururod. 
Predict ph011phalc to nuolc05ide rotips 
m these froctinn~, (3) 

1~. Whnr "' th~ nnltll't' uf -.rgnr puckermg 
111 21'). p<'Silion in i\ nnd 8 lilnllS of 
DNA douhle helic.:t~'l (2) 

11nder lal>orotOI) oondi1ioo8 '" o nch 
nu1ri1:11t medium E. ooli '""found to llll\c: 
o doubling time l>f 20 rnm dunng the 
e><poncnrial phase of ~"'th (Figure I). 

.,s 

=-· l· 

i 
! 
~~m~t~;;~~-~~~~=---nw-

tttun 1 

\ \\'hal " the pn'I'Cfl) ol o 
•vnchronou3ly !!"'" "'ll culture'! H<J\\ 
would vou '-":tcnn inc if the powth 
Clll'\'l: s h0\111 '" f.i~u•·c I corresponded 
tao .synolt.ronou~ly s_rowiug gulturc'l 

(3) 

U. Whot is apoptosl; ond Whlll 11lll be lbc 
otuto of th" ohoromo11n tn ou apoptotic 
ccU? (2) 

Ans11cr the folkl11in11 
A. Children an: 8'"'" triple uotigco 

vDOilioe to protect them agotmllll:l1mn 

bnc•en.•l d>Scast~. Nome the di•eu.1es 
ond the cot=ron•lmg cousatwc 
ba.,t<mo. (.\) 

fJ. \Ylml cell type• doos hunum mmmno 
tlef"ICI.:IIOY \ ' lr\1< (HIV) inl'uct'1 What 
receptor 011 th.:se cell; " th<d for the 
CJIII) of tlli> 1iru. inhllhC>ccdl~~ (2) 

L: ZOOLOOY 

I or \!Hch sub-<juesliou ttV\."0 bulo'' , fo lll­

uh~m•ntlvo' arc pJ'OVidod of \\hioh only one i> 
corrccL Wnle the correct •m~\\ tr in the onsw~r 

llOOI< h~ \\Titmg a. b. " or d olool! mll1 the 
correspondmg sulHjucsuon nurnb•:r (20 '< 1 =.20) 
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I. 

2, 

.<. 

4. 

6. 

7. 

Glucagoo is 11roduced b) 
·' · Acinnt· ~ell< nf poncrc~s 
b. Alpha cells of ~10 •• let. of lnngcrhan• 

ofponoreos 

~. Bel• cells of the ts lel~ of longerhnn.• nf 
pan~reas 

d. All ol'lhc ohw c 
:>ympatrio populotions show 

n. P<lpulations 11 hose geographic mngt:& 
overlap 

b. Popul:uinn~ .sho\\'ing si1ni1:1r 
adOJliAt.ioo< 

~- P opulatioug showing s imilor bdwvio01 
d. l'opubtions allh~ w rge of c:ttin"lion 

·nte ttll~ ~1aL •<>~ivel)' "J'nlbesit.c srvngy 
bone are ~ailed 

a.. Ustcooytcs 

b. Ostcodas LS 
c. Ootl'fJbla.l iJ! 
tl n.,lc(Jtl 

A dillcci~w.. triploblas!lc.. 
p~cudocoulom.to. bilatur.>Uy symmelri~nl 
nninmlw iUt llnsegmented bo<ty pos.e<s mg 
moudt nnd onus •nd 5ho" mg sfJme degree 
uf c~phalisalton ollbc autcrim <;~td belongs 
to the phylum 
u, Am1olidu 
b. Numatodo 
c.. PlotybelmWJltcs 
d. l\IOIIU.cu 

\Vltkh of lht foUowiJtg ill au o~omple ol 
tl'illlbitiou mutation1 
1L. A J'Cp l;o ~cd by 'f 
b. f\ 1cplaecd by C 
c, :\ l'l:placcd hy G 

u. .\ rcpL1ccu ~y any bnsc 
Dut!n" which on.. of th• following 
period~. fi rst mnnuuals appoarcd on the 
eortlt? 

~ Devonion 
b Siluria.n 
c. 'fria5ic 
,~, Juru•s ie 

u· • single s!Tood of ON:\ rnok-<:ulc read• 
w; 5'-ACCTAG-3 ', whoch one of the 
I PIIm~ ing [,; lit~ utomplemcntnry RNA 
mole~ule? 

tk 3'-'fGGATC-5" 

b. S'-TGGATC-3' 

e. 3 ' ·UGG;\ UC'-S' 

d. 5 ' -UGGAUC·3 · 

S t\ frog. c:.xbibi!S 
a. Cumneuns ltJSplr..diou unly 

b. Du<:cJJJ tilspiralioo onl_y 
c. Pubnouary rtlspiraliou uuly 
d. All of Lite 11lmvc 

J~ ul lo 

9. TI1o: eon.,el or'der for N.Spir:llory quoti.:nL 
for the. fo llowing j-ub!tlr.lh:S .is 
a. CaJbobydmlc: Pr<>k:iu F"l 
h. Fat Ptuki.n Cuthobydtlll.c 

~. Protein C•rbohydr:ue F:tt 
d. Catbohydmt• P~l > l>rotcin 

10. Study inl'olving DNA dilli:rcncu.• Null!!" '"' 
th•t chimp:uacc'il ale mo"' closely 1'CIIllt.'<l 
In 

a. Humans 

b G1bho"" 
c. Capucbiw• 
11. Rlt~ll< Monkoics 

11. The kingdom protista ~ontllinll 

a. Prokaryotic umccUular autotroph ic 
organi'ilms 

b. F.ulwryotic unicellular rhoto~ynUteti~ 
org:misms 

c. l?rokaJ-yn\lc mult·icellulor heterotrophic 
org:misms 

d. Euk•ryotic multicellular hetet-olrophle 
Ol'gDDJSIUS 

12. lltcJe '" ' ' ftvo m;jo, .:Jussc• of 
Immunoglobulin mok-<:ule•. " 'l•id• unc of 
lltem is produced early d111i ng the immune 
response'! 
a. Jg G 
h, lg A 

c.. lg M 
d lg I) 

13, A baby l>orn oo whtch on e ol Ut01io ceuple~ 
ts most likely lo su.fler from hemolytic 
disease oftbo ucw boon'? 
a, Rlt + moUt.,.- and Rlt~ f•LhC1 
b. Rlt o:wther and Rio fatlt<:J' 
c. Rh" mother Md Rh f aUtur 

d. Rh- mulh<..- •nd Rlt' r .. tlwr 
14. II' a cell has no rigid cell wa ll has no 

chloroplos1 01 plastltls. and the s10rod 
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15 

I r.. 

17. 

18. 

J9. 

:w. 

21 

caroohydriltC i• gJy~O!llln. !hen the ¢ell j; 
tram 
n. Plant 
b. Pungo• 

• · B~cteri~ 
.1. Animal 
In humans. the implantation or blas tocyst 
occurs: at 

n. lmmotliatc:ly oller w ulation 
b. 1-2 rlnys after omlat•Cin 
c 6-8 days after-oV11 IaHon 
d. 2-5 day> ~ncr m•tlalion 
l11e poll em nl" gfO\\ th in primnto i~ 

·" IJmitcd and ollomelrie 
b, Limited rmd isometric 
.. u nlimited and i.•mnehi.:. 
d. L" nlimitcd aod aUomctric 
llumoulic mui.1Lit.lus rosult in 
a, L-o•• of Homcosl>lli.~ 
b. Lo.•~ of l10111ing ol' prowin.• to tlteir 

l<~rgcl• 

.:_ Delation of body part• 
d. Conversion of one ~ody pnrl!o anotltor 

13n.:ili"''Y dyseot"TY i• lll'Oduced h)' lh.: 
argnnism bclQnging to the genes 
IL. Baoillus 
b. Shigdla 
.:, Myeob>cletium 
d. Cl01>tridium 
r>.titolic ~plnille is l'ocued by bundle5 or 
n. Mi~rotuhul"' 
h. lllicrotil£uneut~ 

c. J.llcu>bodi"s 
u. Jntermediate ill:unt u15 

lnltrpnolhtinn of bchaviornl datA in lcm\~ 
ofhumuu C.XIIl.Ticm:c ;, called 
a. . \.nUtrOpocculrism 
b. • \nlhropruno• pllliru 

c. T c l<:vl<> g) 

d. Etlllogy 
~ lotd1 tl•~ Scktllil<ls 111 Column J w ilh their 
~outribulions iucolunm D (5~ 1 5) 

Column r 
,\.. Bt:tk nn<l SllDJ p 
S. Sing•T ami Nicholson 
C. Hnruna and Splcge~uan 
D. AI\ arez. nn.l Alvare~ 

22. 

23. 

24. 

25. 

E, B~himorc and Tern in 
C<>lumo IJ 
l. Rc\'erso Tronscr[pt.osc 

13 ur lr• 

2. RNA dept.11d•111 RNt\ polymerase 
3. Fluid-mos•ic model 
4. RNA~-plic.ing 

5. Polio v:tc.t!inc 
6. DNA is gen.oltc 1nfil.~r.:.l 

7. Cn:ta-us mass .::ttiJI¢liOn 
p, ovide brief aud precise onswe~· to ~ado of 
Ute qucslions 

Define the (l,Uu"iug: 15 :.. 1 ~ 51 

A. Sc'ltlispccio~ 

B. Primitiv~ streak 

C. Bates inn m_imicry 
D. Ciwon 
E. Pm·atop<:· 
Pm\ itlt bri<:f and llfccillc an~Wt:r '" <>ach of 
Ule qu.,lion• : 
1\. ColoUJ' blindocs.< IS ·' ~ex-li.nkcd 

rcces·i~• trait in ltumnns. A normal 
wornm. who had a oo lour,blind f3ther, 
monies • colour-hlind mun (J s 1= ~) 

l. \Vlt~l is th~ probabllhy ihot h~r sons 
" '!Ill-., colour,blind? 

11' Lbt same wuman m:taTiC~ u uormal 

""'" 
2. \Vltot is the prc;>habillty of hot loo, ing • 

col<)ur,blind c.hild? 
3. What ,. the probnbility or getting a 

colour-blind daugbter'' 

1;1 Whul I• nutophagy ~nd what ;, il• 
(unclitm'l ( 2) 

Prt>Vide brief and prccu;c nnswcr I<J C"dch uf 
th~> questions : 
A. WIIJil = ou.:ogcnes and Tumor 

•uppre!Sor gcn.cs1 (2) 

B, Why " 'ould d~t>letioo of ozono in 
otmo~phere lead to increaRed mcidence 
ofskincaocer? (3t 

Pt'V\ ide hnef nnd precise Ill~\\ C1' tu eoch or 
tloe 4UCSiiOnN . 
A. Cloning >h¢<1) Dol ly ptt~wJ Ulol llt¢ 

somatic cells of J:nirna.ls nre al~o 
lotipDl<'nl: E.~plain. (31 

B. Why one produ= h:mg term immunity 
•gainsl measles ,'ifus •fler l ingle 
info:liun while no long te1m mcmul)' 
i• produced ogainst inOucnt ll? (2) 
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26 Provide brief o.nd precise onswor to each of 
!he que:<tions : 
A. Wh•t l• !he <Oilsequenoe of h~ploJd 

parlhenogettesls in h.oney bee'? (3) 

0 . What is eutmplucalion ol' a ~tl.:e 
eeosystem'! (2) 

M: •to IKHNOLOOY 

Fnr cnd1 snb~,wcstinn giwn hclow·. fo(fr 
altc.rm~livcs un• pnwidt>d ,,r which on I~~ Hn(• is­
\."Orn'1."L \ \'rife the t.'Orrt't··r answer in lht." -u.nswer 
bnok by wr!ting u. b, c. or d ulone with the 
cnrrcspmHIIIlgsu b-qucslion number 

(25 x I = 25) 

I. llac ! Ubslrolc- lor rcstticaiun enzyme i• 
"- S ittj!l~ >l.t'ltnda<l RNA 

2. 

3. 

4. 

s. 

b. l'urt.Gdly double su·andcd R,'IJ'A 
c. Coli "aU proloios 
U. Double ~troml<:J DNA 
l he G 1 C ~"'~''"l of bacterioplwge 13 

clnublc 5tMtclcd DNA L< 68°1• \\~1at would 
you ~~pe<ll the G + C' content <I I' it> 
mi<NA'I 

• About68q• 

b. About ~4~. 

"- J.\llout 32~~· 
d. About ~Mn 

DNA helic:~ses catn lyse theTea~tion 
"· DNA •upercoiling 
b. DNA umvinding 
11. C leovogeofDl\A helL, 
d. lntcrcclnYctSiCJll l}f0Ni\ tl>pOi50UICf11 

In humao popubtllons. -l-0 o of tho 
individuals ure h(Jmlozygons recesSive 10 • 

specit1c ltfU' marker. What percentage of 
individuals does •ou "xpecl to bc 
hct~roz.ygous for tJus tr:&it? 

•• 4°n 

b. s•u 
"- 16'1• 

d. 37-1 o 

Rh,...dcpendcnt •nd mo-tndcpe.odc:nt 
lr~nscription l"t'mination mechanisms 
orerote in proknr_l'oies. Rho independ.,l 
Cctltlin,ttion mc\:liani!mt mvol\ CS 

h. 

7 

s. 

!1. 

I fl. 

llnfl o 
a. Dinding of Ute rho protein up, tream nf 

Uto terminatum clement 
h Nn protein r.~tors and only RNA 

secondaty s!t'Ut ture and run of ' u·~ 
c. Presence of UOA or l AA stop codons 

d. Binding bt' u"~e><.,orj• f:o"tors at 
tonninalitul ~itutttl 

Many plostuid• hove 1\mp ' "'"'l>cr nt<s 
implies 
a. Th~ pll.smids c.nnlnin gcnote for 

•mpicill in hiosynthesi, 

h. Amt}icillin is required .f11r h"cleriol 
t~rowth lltlt:r tran~fonnotion 

c. 11te pl .. mld contain~ th~ gene 
eucqding f\-lacl.1ntose 

d Ampicillin as essential lor cell survival 
Choo~e the correet oompJetion uf the 
follu" inj; statclltcnt. 
A .fe.menter swrilisalion tn situ {, l.,..s 
t.:tfficicnt than Continuous heat sterilisation 
bec.aus~ 

a.. iL uJes highl>r h:mpemlure for Jongc:r 
time 

h it "~"" longer he•(ing lime during 
whid• ht:at i~ lnsl 

c. il tL~es lat·ger volume and hence takes 
Iunger to cool the mudium 

d. il usei sleom •• Ute heating sou roc: 
\Vl1ich of' U.c foUowm~ ho> txoco produced 
commercia l!y from mommali:~n cell 
cult·ures? 
a, Pbsm.inogeo actNatDr 

b, Antibact<>rial antibiotic$ 
c. Imulin 
d. Renin 
1-.•!ung b.:nn nucltmsu could bc usud foa· 

ll, DNA syntbes.i.s 
b. uuchcotidc hydrolysis 
c. trlaruulng single slnlndad r~:gaon! in 

DN.\ 
d. rcmo•·• l of f'l10sphllt< ~up!! from the 

~>nels nflhe DNA 
Phage T7 pi'Omotcr contnining pla~mic!s 
are u.sed frw uvcr·cxprcssivn c)l" clnnt:d 
S~'ll¢.< b c'Cllll<C 

a. Uudr co-uvt:nic:nt .si.L\! 
b. U1etr single ~1ra11d00 omure 
~. E~qutKit.: <lle<!ilicity or T7 RNA 

pol~ nlCflL'O lU pl1ago lli'OtnO(ot'lj 
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12. 

cL T7 infeclll E. coli ~ml lysogenizcs the 
.:ell 

In eukarygt~ the nb()S<Jmnl RNA genes 
nrc lrdns.:ribed by 
a. Rev~rse lt:lnscuptase 

1!. RNA dop<:ndenl RNA pul)'mcmO>o 
c.. i{Nt\ polymcrn~~ I 
d . RNA volymer:~se Ill 

Yensl m1lfkial <hmmo~ome IYAf 'J ifi 
tl<"d for 
"· clomng large sogmeotli nf ON.~ 

h doning only yeast genonlk sequences 
c. clomng of only cDN A sequences 
<1. uiii)NA e'(L'CJ)I plnnt DNA sc:quences 

IS. llle tem1 proteon splicing refers to 

a. R-emov011 of •nternlrting sequences 
between the g.:.tes 

b !:ipl icing uut nf intl'<llll> lrmn RNA 
c. Remrwal uf mterv"'ling protein 

sequence:; from the lr"n~ l"tcd prmem 
,l Joining (spiNing) ofl11 0 different gert.: 

products to gc:ru::rnlc :1 novd protein 

L 4. Whicb ouc nf Uto following is llQt • 
r~quircment for a PC'R re.1ctlon? 
"· DNA templ~te 
b. Tnq pol)mcrnsc 

~. ~'TPs 

d. l\JgCll 

15. ln sccomJlll)' metnbolism two distiocl 
phoscs • lmphoph:tSe nnd odiophose refer 
r<:spectively to 
• C imwth and production phase 
b. E:~rly opd late ph"'" 

" Primory ond secondary metabolism 
d, l~1g phase and log phase 

16. Which of the lo llo'""ll euk:lryotic 
org:nti•m$ hns hot.'Tl proven to he or grc::ot 
tUdtL•t.ri•l itt!putt<tutc2 

:t, P""icillimn dlt'ysogenunt 

b. Saccluromyces c<l'<Wisine 
u. fl;ocillus <uhtili• 
.!. Streptomyces grli;<;U~ 

17 Plant breeders [..,ve "ll advantage over 
ltnimal breeders in "''Producing tt li<sil'tld 
1) '1"' offspring bccauso tho phmt bcedcrs 
can employ 
~1. Gene mututions 
h. ll) hridiz.1tion 

19. 

'~iii 16 
c. Clonal propagation 
d. Selection 
Which one of the lbllowing options n:lalcd 
Ia tl1e following stalenH."'11 is tncom:ct 'I In 
compai'JS()n to physiCllllchem icol metloods 
uf clean up. biorc:m•diatiou methods 
a. U•c rclati vel) •itnplt tcehniq""" 
b. Gclltl1'aily cl!d "I' " itl1 h•z•rdQU$ waste 

m~u~JrinJ 

u. At\! tdotiv.d y slow 

d. ;\J-c uovbtru.lfivo .md noo-disruplivc 
Ab~ymos •r• 
a. El>><yruus tb>t un: bi!'hly sp~eilic lil.o 

n.ntibCII.Iios 
b. Antibodiu• tltllt hn\'C c;llulytic ncti\'i t.ic.~ 

.:. .'\!so ret'erred ~~ n.~ l.)'tttoglllU 
d. &zymcs wllicidtydroi)><C antibodies 

10. eDNA nllldc from Uu:< mRKA of an 
org.:mism was used to mnh: a cl>N.\ 
lihrary in " vector that allows the 
.:xpres•iou os a fusion with a reporter tllg. 
\Vllllt p~rccnlltg~ uf the eDNA doucs .i! 
likely to give rise to oom:ct gene produ<2ts'/ 

>. IO"o 
b. 3 (r\o 

c. 5oau 

d. 100°u 

21. Commonly U>od t<1'0tter geu~ on planl 
a:tpre!is.icm V\ldo.-,: is 

a. Ti gene of Agrobactmum tumif11dens 

h. Gus gone 
c. 0-lnctawasc gene 

d. t;t· amylasd gene 

2:!. Which OllC uf th" fOilt!ll'iog is nut 4 

p1'0lc;1~c? 

a. Protoosomc 

h. Trypsin 
cr. Cluymultypsin 
d . PtptidyJ UlNA hydrolns.: 

23. Tb<> Pasteur Effect•• 
a. lnhibitton 111' 11lue""e lllilil.lltion ond 

laCI:alc 4•~cumulutiou in _g.)ycui,Y!Jis 
b. Storilisalion of milk 
c.. V ooeiue production 

d. llclll ln::ttltltont uf'l•a~tcriu 

24. Dtllocli(on nl which h (I(Jnlli\C ' ' tit" 
~ommonly ~~>~d 1~ tor prel!llanc)' m 
humaM? 
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,._ Ul 
b. Fl'iH 
c. Chruionic gonadotropin 

,L B•troscn 
25. PKL' ;,. uno ~I""'" be~l known hcn:<litol") 

di.o;nrde~ in :nnin(J PviU me1abolism 'l11e: 
udil<ot l llttrihutcd to " lesion itt ''""' nf the: 
following t:ltzy•nahc actfvnic$; 
'' · Phynyha l:miu.e nmauonl;1 ly;sst-
b. Phcnr lnl"ninc hytlm:(yla.e 
c. 'frrosinc hydroxyl~se 

tl Pheoyln lanine transaminase 
2o Amwer the following ; 

A.. i\ f3tch thd'IJiumns ' 
C'olumn~ A 
I Chemjcal<equencing ofl>NA 
2. DNA hl(IHin_g 

.I Monoclonnl n111ibodie~ 
•L R~vcrse Lr:ut.'iCJiplion 
5 Protein sequencing 
6 P<ll.1•meraso chnin t'Cnction 
Column• B 
n. Southern 

b. To:min. &llimore & Dulbecco 
c. F. Songct 
J. Maxant and Gilborl 
<:. Kohl<:r ~ud Mils tein 
1: K. 11 lull is Pl 
B. lf all 1he 111eps in a PCR renclioo wen: 

Jo worl< •L IOO~u officion~.v- ho11 mnn) 
microgrnms of l!;.b product will be 
generated from I p mold of I)NA 
lomplale ancr !0 cycles ( l bp 6b0 
Do) (2) 

27. \\'rite 11h.dhcr the fullo" insstalcln<.'TIIS nrc 
tnoe or f•l•e : 

A. ·nu~--c imp011n.n1 ch..uaclcris:li~ ln 
performanc.: of bio<C~~sors :tre 
~olcctivity.bcl<:<livily •nd SIJlbility 

J:l. Activo led sludge process is oue of Ute 
most common ntt.lt.'Tobic s~wag,c 
b:councnl method 

28, 

2\l. 

16 nf Ill 
C, In ~ fennenlor. tmpcUON incre3se 

o~-ygon demonu by producing htgh 
.. h~r l'otea; 

D. A pres.u"' o:y~le I• a 1yp~ <1f :ur Ufl 
famcntor 

E. Mouodou;>l :utlibodk-s •n:: 
oxtensivaly in di:agno1is 
h:Je.mlltUpoiertc C:Jocer.t. 

AMwcr ·the foll(lwmg · 

u•cd 
of 

(5) 

A. Expl•in in one sentence why you can 
nHl tun Q mono\!lon<:~l anllbddfes wln\!.h 
.:;ou react wiUt uo:ISt cells. (2) 

B. Wl~>l .,c bb1)eciii~ u1onoolonal 
.. nliboJit:s1 (1) 

C. lJOII bispccific IIIOUOCIM~ I antibodie& 
can be genenucd. 
Give two methods ) (2) 

An.~wcr t.bc following 
A. Wlul iHomul io embryogen~i.s'1 ( II 
B. \Vl••l i• lhc difference h~1WI.lCIJ tlire~l 

•nil indirect •orn•tic emhryogene•i•'l 
{2) 

C. Stot~ IIVO methods for direct l)N1\ 
tran~f.:r mto plant c.:lls (2) 

Am;w<r 1hc fi.t llvwing: 
A. The double •lranded DNA molecule of 

a virus was found by eloclr<m 
m.icrosop)' to haY.: a lengtl1 of 34 f.U\1. 

I . Ho" 111any nuci<:Utide I'"'~ aro lhcl'.' in 
qne molecule' 

2. flow mnny contplctc turns o( tl1c two 
polynucloolido choim ora present In 
•uclt • doul>le helix'/ (I ) 

B, :\ protein 1':1 is present on geneli~lly 
engllle<lled ba<:lcria al s•. of lhe wtal 
p,;tcin (0.1 11ico gmm I pin celL J ml 
of' log phllSe culture conlains 2 ;~: 1()• 
cells while slal!on;trv phase cull11re • • conutms 1 x I 0 c.::ll~. Tbe molecular 
woitdtl of the tlrokm is 30.000 Da and - ~ 1he ,\,agndm number is 6.02 x 10 
molecul<:s1mOie. \\~tat Is the numhe.-of 
ntolecul"" of PZ per coU? Calcu!Me !be 
omuunl of prol<>in in miiligroms in one 
lilt<' ~a~h of log phase and <tatiollAI} 
plul•c ~ullllr<S. (3) 
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