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LIFE SCIENCES t============ 
, J: CHEMISTIIY {COMPULSORY) 

!Useful data: Cas constant, R = 8.31-IJ JK 1 

mor1
; Fnnaday. F = 96500 Cmor1

J 

2 

3. 

5 

ONE MARKS QUESTIONS (1·10) 

For a second order renction. :m -7 
Products. if the initial concentration of the 
species B is IBI,, and the rate constant is k. 
then t11 can be expressed as: 
a, 1/IBJnl 
h 1 /~ 

~ [ Bioi~ 
d. 1/2fSIQk 
[[ U1e heats of rcactio11 of the following 
1l'ansformat10ns C + 0 :(!;)-> C02(g). C 
+ 1/2 0 2!gl-> CO(gJ and CO(g) ~ !f, O~(g) 
- > CO,(gl nre Q. I r 5 and I 0.5 JOules 
respectively. ~1en Q in joules is equal to· 
a. 1211,75 
b, 1 
c -1 
d 22 
The spontane11y or o reachon c.m be 
tudged from ~1e SISJI or tbe emf (EI and 
the free cners) (G) of U1e cell. The critena 
are: 

a. AG=+ ve. E=-ve 
b. AG =O, E=O 
c, AG = -1·e. E = + 1·e 

d AG ~ "~' E= -ve 
the functi<>n Cos(ax) IS an cigen function 
of d~/ct-2 mth an eigem alue of. 

a. -a 
b • a· 
c. n 
d. - t( 2 

The heteronucle!lf diatomic 111olecule thut 
is csoelecLronic lo ~ICN is 
a NO 
b co 

,, 

7, 

t) 

c. BO 
d so 
The bond order 111 Be, molecule cW'l be 
expected to be: 
a. o 
l1 I 

c. 2 

d. 3 
The imens~ color of KNinQ, is due to. 
a. elcctroJUc lnl!lsitton rrom one energy 

le1 el to nnolher 111 Mn 
b tlectlm\ic Lrans• tion from one eneriD 

lel'el LO nnolher 111 0 
c. charge transfer from M n lo 0 

d. charge transfer from 0 to Mn 

0 r the followmg, the compounds thnl ure 
aromatic are~ 

CQOOO 
a. I. '-1 

b. U.4 
c. 2.3.-1 
d 2. -1 

t s 

The hybnd17Ullon of U1e atoms mdicnled 
b)· an !lSterisk. tn the following compounds 
in a sequence (from l to~) 1s gil'en by 

2 a • 

a <p' .sp' .sp' .• <p 

b .vp' .. vr·.sp'.sp' 
• ' J c. ,vp· .. rp· .. vp .sp 

d ,,,,. -"f'' •. vp' ·"I' 
Ill Wh1ch or the folltlw1ng compow1ds can 

lun e ennnlJomers'! 

• • • 
n. 2.3.4 
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h 1 ~' .4 

c.. :.. ~ 
d, 1, 3 

I I. rhe rate o!OilStanl for • ce~bin reaction Is 
fllund to be doubled \1 hen Ote tcmp<rroture 
is ratwd from 27 to 37"C The activation 
energy for tlus reaction m kJ i~: 

•• 26.8 

" · 107.2 
c. 53.6 
d. 5\l.H 

12. rhe s tandard potential 1\tr tho e1e<:tmdes 
llg Hglll'~ and Hg1Hg"1 nre -0.799 ond 
..(),855 volts 3l 25°C, rcsp<divcl~·· llte 
equiliboium coruol.'!nl for the reaction Hg • 
._, . , H '· 

13 

14. 

15 

·~l! - - g, ·.-: 
• . ~5 12 

" 79.12 
c.. 70 
d. 9().20 

lite freezing point or pure hen1ene •• 
s . .w•c. rmd that ol' • solutiou outtl.'!ining 
2.092 g of A in 100 g of benzcno it 
~ . .W'C. l1to molal depress ion conslnnt (kl 
for benzene is S. I. f'rom his d:tta, the 
molecular w~igbl of A caU Jt< ~a leu luted to 
be: 

• . 106.7 
h. 206.6 
c. 2 13.4 
d. 53.2 

f1tc ion cnmluclruoco of tim •lbli meL1I 
<Ulptions 3l :1 g_iYen concenlralion (oUow 
tlt.< following order: 
•· Lr > :-Ia > K' · Rb 
h. l, i • No.< K Rb 
c. l,i < 'Ia < K · Rh" 

d. J.l ~ '\Ia' > K ., Rh 
A systi3m undergoes a ~rtain change in 
s~tle by path I 'l1oe heat absodl<>ll am1 the 
work done! for tlris proc~55 :ttc tO kc.~l 
mel'1 ond U ergs mol'' n:spttt.ively lb" 
rc:spective quantities for the omnt clumge 
in sl.'llc b) path II nrc I I k<-'al mur' and O.S 
'"nv.\J wbcre \\~ ili lhc wurlt. done 1f the; 
chonge wen: reven.ibl)' corded 0111 noe 

1111 21J 
magnitude of"""" in kJ mo·• (I c:~ l = ~.2 
J) is-: 
a. 4.2 
b. 2 
c. 
d. ij,+ 

II>. The luln.Ln=~urc ror the reacllon (.C(,J ~ 
CO;t(gJ ~ 2CO(gt under Uoc ~utlibrium 
condition is IS atm. 11te vnluc on;• is: 
•. 16 
b. 10 
c. 20 
d. 2S 

17. 11te order ur incrca~ius bl)lod urdco foo tlot 
diatomic "l"'ci"" o,.o; .o;o;- is: 

18, 

I 1>. 

20. 

21. 

a. o;- ~ o; o, o; 
b. o, o; "" ol < o; 
(!. o· 

J .o, o- o'-
' ' j 

d (), v: <0, o, 
111e bond >ngle in 1;. i~: 

''· 1)()0 
b I (14" 

c. l200 
d 180" 
1l1c number of ions preyerol on the unit cell 
of cesiUm chlonde tCsCI) "" 
a. 6 

h + 
c. 2 
d. s 
Tit~ crys~1l Geld s lahilizotion "''er~· ond 
U1" spin-only magoctic <lf ICoF. I ar.:. 
nJspcctiv-c I y; 
a. 0.4 ~ nntl 4,9 B.M. 
1•. 0.8 _\o aud 3.8 B.M. 

c. 1.8 V. and l-7 B~i 
d. 2.+ ,\o •ml (l B.M. 
'llte reactlon of HoBO, With HF yields o 
produc~ wbich upon introduction into • 
Onme .gives a chanactctistic green 
colonJtiun. The pn"Kiuct 1s: 
a. BI-b 
b. ll,J-1. 
c. B-:O t 
d. BF, 
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:!4. 

25. 

Grnphil<> sublime. o! • very ltigh 
le>J>pernture 13700"C), This~ du~ to· 
n. weak covalent interAt:l ions in the s:ofid 

and stronger or more oovalent 
intcmcli01l5 ip the 11•s pha~c 

h. •L><lng eov.lcnl interuolton.' n the •uld 
•nd wwker or Ic•k<:r oovolcni 
intcm~tiOn4 in Ute J!U' phil$e 

c. Mtrong CO\'D I~1l iulc1'nclioru iJ1the~olid 
~nd stmng cov"lent iorenu.;lions 111 lhe 
gas phase 

d. "'""" covalent interaction~ in the solid 
and 'irt111ger loll iu int<:rn,1iOI1l! in the 
ga~ phO!ie 

n,o llickel(ll) Qompl"" [NICI~(PPh1h] i• 
pammagnet.ioJ, 11>e ano lo£OU> complex of 
p•liiJidium(lt ) •·~ <limnagnctic. l'he number 
11f ISQmens that II ill cSiJil f'or C!lch of lhe!ic 
founulations re!lp<.'OUVol)· are: 
... .1.1 
b. 1,2 

0:.. l~ 

d. 2.1 
The order tfrorn I lu ,1) m wh>ch the 
rcaotio1u bd0\1 fulluw S'ofl ond S,;l 
rnechan.Jsm .l!l: 
I. 

2. 

3. 

n. S:< l. ~"'2 S....:! 
b. Ss2 SNL Sr-;2 
c. SN I. Sr<2. S1>1 l 
d. SN2. S,..:!, S:<l 

11>e produclJ; x· nnd y · of tllo fnllowing 
reootion are: 

q 'Ptfllllk.,. o-~ • 
Q;A¥XIQO • Y' 

DW.t\10 

"· 

h. 

26. 

27. 

c. 

d. 

'll1a major products of tlh: follo11 iug m .. ts
AJder t.:-·y~JoaJd ition rc.olltion,, I tUill 2 \\ ith 
the ..:oLTCct st~Jrcochcm.is.lr)1 Jro. 

·· X • Jcoaa_•_~ 
fiOOC • 

'· 0 . A 

" 

b 

c. 

cl, 

:O::: ... cbooce 
J I ·Cr~ol (4-mdthy lpln:nol) rea~!~ 11 ith two 
moLtr equivah.'lllS of isobutyl~nc in thu 
pr~:~Cencc uf FICI nnd AICI1 " ' give u 
produoL which is on excellent anlioxidant, 
'l11e stru¢tw·e otU1e p1<oduct is: 
a. 

c. 
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rl 

'""~ 
1\oC ly' Clio 

CH, 

~ Which of tiM following sLnterncms is 
COITeCL about the elirrunatioo reaction 
give11 below'? 

30 

tB...OK.' cu, 
PtoCH=c-C·CH:~ 

HH 

a U1e protluct sbown will nol ho fonncd, 
because Saytzeff rule n¢Cessitatcs -rle 
formation o f U1e allemallv• more 
substlbued olefm 

h the r roducl shown Will be f'omied 
predominantly, because 1be 
conJugarion of the dquhle bond w11h 
the phenyl ung leads to 
t!Jem1 <XI y uruu.ic •la bili Ly 

c. the product sl10wo will he formed a~ a 
m mor one. Tins follows Ji-om Saytzeff 
rule 

d the product shown is correct and i i 
follows fioom Saytzeff n tle 

The perbydroxylation of maleic and 
fuula1io acids l>ltug K.\-l.nO. leads 
respectively lo the foll.owmg ta11ru1c actds: 
a. meso and meso 
b, d, I racemate and meso 
c. meso 110d d, I raoomilte 
<.!. d. I racclllilte artd d. I ra~-emale 
The product of the followu:~g reaction and 
the name reaction that Leads to its 
fonuauoo an>. 

-· 
a. 

- - c:a,.,..,._.., 
h. 

3. 

5. 

~ o( 1\l 

h 
...Wit Coo•• I 

c. 

crUo 
~Cta ....... 

d. 

dP 
.,.,...., Oua 

Ka •tOCHEIIl61 RY 

ONE MARKS QUESTIONS (1·10) 

The nwst abtmdanJ t!Lom m a livmg 
orgatlli.n1 is 
a. Hydrogen 
b. Oxygen 
c. Nitrogen 
d. Carbon 
The coenzyme Jnvolved 111 tron•fer oi' 
carboxy I group is 
a. NADH 
b. Coenzyme/\ 
c. :).-Adenosylmethton.u.le 
d Biotin 
The unit of length Angstrom· equals to 
a. 10..-m 
b, I f)'~~ m 

c. t•r 'Q m 

d. 10·' l m 
Which of the follownJg triplet does NOT 
code: for any amino ac1d 
a. UUA 
b. UCA 

c. UAA 
<l. UGU 
f.irythrocyies resist she.'lring forces wh.ile 
U-avelltng tluougb narrow blood vesseJ;; 
because ti"'Y con tam the meshwork of 
a. Glycophodn A 
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b SpectriJl 
c. .Hemoglobin 
d, Myogobin 

r, retrod<>loxin. ~ lughty poi•onou< toxin 
from Putl'er !ish ""t~ on 
J . S<lllium d tnnncl 
b. f'clt3s$iUm Ch~nnel 
c. Chtnride Chnnnel 

d, Calcium Channel 
7. l'lectron llow m Cytocluom.: oxidns<: m 

the •·cspuatoty chain can he blocked by 

"· Rotenone 
b. Am) 1.11 
c. L' yanide 
J . l)'~lohl!ximide 

8. In case or htllT1ans. pos~ivo irnmunit) 
obscn'\ld in newborn cltild is due to tltc 
pn~sage of the following immnnuglobu~n 
from the mmher 111 the child lhmugh 
pl.nocnla 
4. lgD 
... lg.E 
c. JgM 
d. JgO 

9. In cukar~otk !:ell>. ilf<)uod 5°o ~ylus.ittc 
residu"" aro md.hylalod. lh~ molbyla~ ton 

mo~t tommonl\ l)ccunt '" the J'ollowina 
$CCfUcn~o:o 

a. CrA 
h. l'p l' 
c. ( 'p(l 
d. CpC 

J(l. The J'oll~wing re:Jg<.11l \\'ill NtH r.:ltaso 
thu. inte!lJ·•i Jlll)teillll Ji·um the plasmu 
H11~mbr:mc: 

tl 

''- Sodium chloride 
b. Triton X· IOO 
o. Sodium dodee.yl •ulph>lu 
d. NP-40 

rhe btochem1CJll reactions leading frr>m 
glucose to the !leuet•atiou of 
£lyccraldcltydc3·pltospbolc cou•umc 
consume 'T'P. The numhc.r of A TP 
mol..,ules consumed for the conve.-..ioo of 
one mol.:eu le of glucose 10 
glycomldohydc·3-phosphalc is 

•. 2 
h. 
c 3 
d. 4 

S ul 2lJ 

12. ~.Junoclonn l nnlihndies wen: roi;l.'(l ng3inst 
lhrt:i: dill\:rent proteins l.'()nlillning uni<tllc 
"f)iloona; . .-c\!1 tb< mono.:lon~ l •ntibodics 
"'"l'e mixdd lO!l!'thcr ~o.l pla~d in one tJf 
lh< well• in ;In Ouchterlony Double 
l' ill\Jsinn pl~lc. l;imi larly nll thr«! protdn.s 
\<ere 111i~cd tot;cthcr and placed in the 
adjacent well. The munber of p,.c ipitin 
band< oh•en-e.l •fter incubation are 

3 . 3 
h. 2 
c, 
d. () 

13, L-1 9 R..'ll ;\ l'mm the prntoznan 
Tot rnhymen., wa.• dt:otllmWal<>tl 1(1 ha ve 
lwo t:nzymatjc :tclivitia; bud lhct~e. 
activities ao-c 
a. RNA ploymcrusc. DNA pol~·merasu 

b. RibQnuelc>sc, RNA polyutonlse 
c. Ribonude.1so. Deox:yrbonuclcasc 
d. Ribonuolcasu. Proteose 

14. A single ~lranded DKA of unknown ftiZl: 

can !'lOT he di.•tlngtti;hed 1i·om a doul>le 
stmndod DNA I>) 

a. Ano lysi~ nl' biU<e cc)to.]'O~ilil)n 
b. Thermal deru~tur3lit~n 

'-'· Density gradient ulltltcentrifugation 
d. Gel Elcctrophm""is-

15. Telmncrase is all enzyme wlw•c 
ma~n>molc.:ulnr <-'Omp()~itiul1 N 

ll. Lip01111>1dn ,)n]y 

b. R.tbonuclcopt'olum only 
c. Ribo~tuolcic acid only 
d. Pro1oin only 

16. The molcculao 1\ci{!Jot ol' lgG·AntiJ.{ert 
C(Ultplcs ·u· antigen CXOe.!.S IS 300 Kd. Tite 
moleculM weight uf •nt igen is 

17. 

"· 1S 
b. j() 

c. i(Kl 

d. ISll 
The net rooCJion oi' the Citnc acid cyd e i< 
o Ac.>l)1 CM -:lNAD"-+f' ~D-GC!'-PI.>-21-1,(>-> 

;t.:Oj+WADH.., FADH"GTP >;~r •C"M 
b. Ace>yl CoA·J NAD't-FAD >ODP• I'1•111,0. • 

1ClJ;t.1JN.t\OH 1 FADH!:!I01'P+~Ir Co.o\ 
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·~ 

19. 

2{1. 

21 

22. 

c-. A«ty1 ("uA+!N~o\0.12FAD-lODP+-JPt+lH~4 

XX>· tlNAOff+:FADI-t-+JGTP+c'~A 

d. A()OI)1 C'OA1NAD- t FAD+GDP•Pl• t-1.0 , 
:CO 'NADH-f" ADtl, KJ TPtCnA 

Genet1c varintlon hetwt:en imlividu31!4 
\\ithin a spe<:ies invnlving dillerent ullcles 
.ot 3 lt'J<lu.• i~ CJJUod 
a l~tJl\ pic variahun 
b. ldiotypoc vuri•tion 
c. Allotypic vurialiou 
<I. H3phll> pi~ 1 :oriotlon 
A tlCnlllmeroc Igl\1 >nolcoulc wa• 
clcctropboresod on " L" ducittg SDS
Polyacrylmnidc gel How many hands one 
~.an c>tpCd 

·'· b i 
c. • ·' 
(L 4 

Vtrnl enooded R~s oncogene trans lilrms 
otorrna I n111mmnlia•t cells intCJ cauc<:r cells. 
Virnl Ros t>rulcm difl'crs from it~ nunoml 
cnunoerpnrt hy 

• · f)iminishcd GTPase fictil~ty 

h. Increased CiTP:L<c activity 
c.. bimini&hed Atf'Pase aclwity 
(I 'lnoroa<ed .'\Tl'n_~e activit) 
f'hnose do< currect m~tch 
Group I 
P lmnmnod.,ficiency disease 
(J ' l'uy-~ach <lise:o~e 

R Le<ch-Nyhan syndrome 
S f'ystic lih;o.i~ 

n roup II 
I. Hex osa rn in idnse· . \ 
2. H )'11<\~onthine-gu;m ine 

Jlh•lsphorih<lS) 1- l r.ttt~ l(;ra•c: 

1. Chlonde chnnnel 
4. A.dennsine deamin3se 
t'rnl~: 

p () R s 
:L I ) 4 2 

"· ; 1. 4 I 
c. 4 2 3 
d 2 4 ~ 1 
C1tuoS<; the cml'cd mutch 
lio·nup I 
P jHe~o;ocyl- i\('P $}'l1Htosc: 

Q fl-keiDncyi·A('f' reducL,.e 

23. 

24, 

R. EnQyl-. \ C"P-reduoUJ•e 
S Acyl cm icr prol"ln ( ACl>) 
Gmup Jl 

6 "' 211 

I. Reduce$ double bond fnrming 
•otnratod acyi-ACI' 

2. Reduces P-kem gruup to 3-hydrox~ 
group 

3. ('nnd"n~ts ucyl ond malottyf grout~~ 

4. r •rrits ocyl grolup in thiol<lJik r l inl.~g"" 
Codes; 

u. 
h. 
c. 
d. 

p 

2 
tj 

I 
2 

R 

I 
2 
2 

s 
4 

4 

A DNA wa< labeled at its s· end using ·1 
12P-ATP. Chol.>!!e d1e cooTect cmuhiJ,.tiou 
frotn tho following oplio"-'> 1.0 scp;u•ote U1o 
free y 1~P-ATP from ·1 1'P l>lxllcd DNA 

P. 7 11P-A'rP CliD be removed by 
tre.1ting the ~•mnlc with 
phosphat<1ses 

U. The lobeled sample., ~r.~n be 
ol~cttophoo-.:sed ond bloued onto 
nitrocellulose mombrnnc and th~ii:o 

labeled DNA can be recovered 
fr<> >n nitroeetlulose rneonbrnne 

R Sam pi~ can bt: passed throug~ a g~l 

filtJ·otiOil coiUiltU lo scpa111te ii:"" y 
l~·A'I P 

S DNA con bo prccipltnlod U!lin£ 
etlmol to •eparntc it from 
contomination y "P-ATJ> 

• . t>. (,) 
h. P,S 
c. R, S 
d. R.. Q 
A team qf r<!'e3J'cben: l1.1d used the 
followin:t eluting bulrers to pr.:pare All anti 
albwrtin JgG from nn onti !gO olfmity 
co lumn, 
Bltfl'...- A: (1. IM Glycine-HCI, pH 3.0 
Butfcr B: O. lM Sgdium acet3tc. pn 6.0 
BnJfer C: O. IM. Sodium phosphate, pi I 7,0 
Bull'ar D: (11 11\'l ·rri,.HCJ. pH 8.0 
Which of ll1e abo\'e bulle"' can be used for 
anti olhunnn lgO ellition'l 
a, l;lulfcr A 
b. Butter H 
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25 

26. 

27. 

28. 

'29. 

c. Duffer C 
d • .Buffer D 
Oligosacch~nde chnin is oddod to ilia 
Asparngines residue or n newly 
synlllesized protem on Ute lumuwl ;ide of 
ll.o "'tdoplasmJc rctioulum mombr.~nc. The 
i\sporngine of the newly <~'Tlthesiz.cd 
protein that is linked to oligos<~ccharide 

c!Jrun lS 0 p~t t of [be SC<IUCllC" (X. C.1Jl " " 

nny omino oc1d otlu:r li1ll11 l'roliuc) 
:t. .'\.sn·x·.\sp 
b. Allll·X·'fhr 
~. J\sn·X·llc 
tl. Asu·x·Gly 
I'Uc Signal rceognilion porticlc bmds to 
Ute •·ignol peptide of the pmtdn 
undergoin@ synthesiS resulting utto a JlllU'ie 
1n the lfBnsn.1lional proc(.""SS. Thu pause n 
the traosnnlionnl phenomenon tS due to 

n. i.nactivntioo of awinoacyJ-tlrnA 
synthctas"' 

h. inhibits the nctiv;l)' of elongotion 
Faclor 'l'u 

c. induced confnnnatinn•l change in Ute 
•m•lkt ribo~011111l subunit 

tl blockodc ur the cnlr\ ur the ""'~' 
:unioo:u.:yl-tRN. \ for the rc:u:liun 

Which of the following Stntcrucnlts NOT 
true with ~"$peel to the l>hoto <ystem H 
found m lhe cbloroplas\5·/ (Photo system l 

PSI. Photosystom 11 • PS 11 ) 

u. PS ll i• locntc-.1 in Ut~ g<lllln 

b. ChloropbyU Jnolccule in th• rcoction 
cenl.cr for the !IS J I is bound to • 
l lOI\d mtegrnl membrnne pmt~in 

c. A ~nmplcl' ot' Cywehrnmct h and r 
lrno~I)Ort..' electron• rrmu PS n Ill PS f 

tk 1'$ II re~ction cente-r i• bnund 111 tic u 
l\W? .. iuu~ 

01oosc the s l.,h:mcnt llwt is NOT col'rect 
whh respO<lt to tbc Protein Kinftsc C (PI\:CJ 
a. Activnted PKC eon phosphorylate the 

spec-ific tryptophan re<>idue ou the 
IJtrgct protein 

It, PKC 1!1 a Cal+ dependant k.ina.e 

c. PKC .:atl be actiHk..J bv 
di•cylglyc.,,.,l 

d. Activati011 or PKC can lcod 10 the 
octh•ntion of MAP kinase 

·Enhrmcer· eh:menb l,lre known 10 incrc..:~c 
the r:tle of tronsc:flption when present ul 

7 ul 20 
Ute UtlSircllm side of tho promoter 
~C(tuenc.:l<. If' the same ""hlmcer element is 
l>la~Xd in n:Nersc uric-nlL\tiun. 
a. Ute rat• uC tr.u,.ctil>liolt incre:ts.,; 
b. Ut• rate of lr.tnscription do~nmsos 
c. U1c rule of tr.mscripliot\ rt!mnius same 
d. n" trooscritll ioo i; obsc!'•cd 

;\(), Chc•tsc the grout> Ctlntamlng onlv the: 
p<ljllide·honnone.• 
u. V aAopro•sin. O~·tocin. Epinephrine 
b, VasopNSsin. Tcslostl;.-ronc.:o GJu~:ngon 
c. Ox)1oein .. Va~uprt3sin. l11yroxin~ 
d. 0x)'l0(!in. Vo$4lpttS$in. SQmoiO$L•Jio. 

J ; BIOTKHNOLOOY 

I . exprel!SIUU of buntlred~ nf diff<lreut genes 
in DNA nucro alf3)' tcdmology is 
monitor~;<) b~ U3ing 
n. Radiooclh·c probe 
b. Visible chromogcwc probe 
c. UV ~b&orbing probe 
d. l'luu~c<:nl prubc 

2. Tunsfer of 'r-ONA from l'i pbsnud into 
11toot cell is mcdj,ted by 
o. mob gene 
h vir gen~ 
c. ml' gene 
{!. ()cloptlne,g~ne 

3, f'Qr the growth of 'f ...:ell. lbe growth loctnr 
needed would he 

•· Epid"m1al growtlt factor 
h. lnccrlcuktn·2 
c. Fibmhl~~.>t groll'th factctr 
d. TNF-a 

.1. Nick ~-anslatiou nf ()NA is " method (or 
making DNA prob"'· ldcutify from below 
wbot is NOT r..~Juircd for uid tramlotioo 
mel hod 
a. I)N.\ polymerase 
I> ONA••e 
¢ . Primers 
d. Deoxyribonucleotides 

5, During the functiontnjf of hio•-en~nr whicll 
oftbe fo llowing s<Oquenc~:S ofev.,nJ oocut:s 
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6. 

n. Enzynullic.1c.cllul:u· renclion ,. dcleclur 
- • trnnsduccr 

b Hru;ymotje cellular ._. rea.:.tion ·> 

transducer-+ detector 

c.. l:.nz.ym.alic.fccllu~r J'V.:IcLion- • press-ure 
gauge > lime 

cl, Enzym11tk ccllul-;ar reaction ~ \ibrntor 
- • mechanical ~ignal 

During lhe media prcpomtlon for 
cultivahon of cells. insoluble precotli l;~les 
of ~a.lciuno pbosj>lt<ll'" arc ofleu .funned. 
idcutify wlud> mclhnd cllll be odopled to 
~votd th•s problem 
a. Hold the pH ot 5.6 

\> Hold the pH '" 7.:; 
c. Add C3ICJum snll fi11>1 nod then 

phosphotc source 
lL N~ne of the •hove 

7, Sam3Lk 101nbryugenesis i5 a tlfOC~dut-e In 
plant tissu<: culture mothodnlogy d""cribod 
best as 

9. 

a. Formation of both shoot -.nd root 
m eris 1 e111 

b Form~ lion of •table emhry!>$ 
c. ~Qnnal ion of'.-iiiMy hut!$ 
d None ,,flhc ol>Ove 
An immobilized enzyme bein11 used in • 
cuulinuuus plug flow '""cto• e.>:hibits ou 
dl'cctivcness factor 111) uf L2. The value 
of ij hciog grc>to.- thun one could ho 
;opp.rendy dne 10 <me of the li>llowing 
rc;ason.s Identify tltlj correct rc~$tJn, 

a. The enJ:)~ne follow• s ubstrate inhibited 
ltu>etic. with intenwl pore tliffu• ion 
limllntion 

b. 'nrc a.1.zynu: a perienc.e!l c.xtcma.J ft.lm 
diffusion l imit~tion 

c. 'I he enzyme lollows sigmoodnl kinetics 
d. ·n ,e immobili7ed en7yme i• 

Ol>rration~ll) un~t:oblc 

Inc: degree of mhibiliun fur nun
c<rmpt:titivc Ulllibition or liCI C(ll.) me 
c•~'lyzed reoction 
a. Jncrcasel' with m~rease in •ul~11r~te 

ooncentralion 
h. Re.1ches (I Olil:\ imn with increase in 

subsu ul<> coucet\tt•alJuu aut! lhott 
tl.:cro>sos 

c. Is ittdep.11doul of i ubstrntl!' 
c.onccntrahon 

IU, 

IL 

12, 

8 u(2ll 
d. necreoses with lncrea•e in suhstra l¢ 

concentrnlion 
·n.e two columns swen below indicate 
sum~ of the fct·m~ulaliuo products 11ntl Ute 
mierobiul cultut'tl!> U>ud lot' thoir 
prl)dUI.'tion Identify the correct ~et 1>1' 
grtoUps lrvm the lour options. 
F'ermenlalion products 

A. F.thanol 
R. Stteptomycfn 
(". t 'itnc acid 
D. Cellulase 
;\ l i~mbonl cultures. 
I .-\spergtllus niger 
2. 7..\ mom0m1~ mohil is 

3 Streptomyces ~ori•eu~ 
4 , l'richodermo reesei 
("odes: 

A 8 (" 

3. l 2 3 

h. .1, ' ~ 
c. z -:- ~ 

d. 4 ~ 2 

n 
4 

4 

'IUc ouiLUre fluids of 1000 lo 500ll culooics 
of hybrido.m;:a arc 5crcened for ntooQdooal 
antibody hy 

P \\estern hint annly"~ 
Q nnl1gen capmre analy:">i~'~ 
R northern hlolt onaly5i~ 
S anhhody cllplllre :.nalysis 

Choose tho cn~t puir from the li>llnwing 
a. P.Q 
b. Q, I{ 

c. R. s 
d Q.S 
Tnb:>cw l,ar dis~-s urc lr;m$focted with 
Agrobacterium LUtncf<oetons 8train 
contllining binary vccltJt (GUS ru; Jl:'J)Ot1cr 

gene) with scleclohle morl..-er neo 
O:annmycin restsuml gene) and thon 
regenerated to plunt'll. Tite plonl' ntlO 
k1m•mydn "-"'islunl bui loaf tissues "-'"' 
negative ro Gt.'S •~s;oy. The expl>nolions 
are 
a. l'hc- rllmts are Lnnstotmed lb r hvlh 

J:lcnos hut Gl lS gene: i$ U•mcli (fir 
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I 13. 

14 

15. 

16 

17 

b Tite plum aJI! traasfonned for ooly 
neogene not lbe GUS gene 

c. Til<> pllllllS at'C not transf01111ed al all, 
hut the developm.mt of kanruny.cin 
resistance '·' ,4,.,. In somaclooal 
vanation 

d All the above 
The xestriclioll !!IJdonuol<'!ls~ Hau!JJ 
recognizes the sequence GG J.cc and !he 
point of cl~avag" ill g ivert Ly t!J~ liJTOW H 
you waut to clooo a l'ie.ce of DN..I\ in a 
pl~sm id dige*d by Hwlll, whut will be 
reslrictim1 el1zyll1e Qf ohotce 
a, Smai(CC.!.GOG) 

h Notl (Gc!GGCCG<;:') 

c. Sabulli ~ OOkCJ 

d PsLI ( CTCCMG I 
For tbe sequence of ds PNA given below. 
identify the sel of primen; r"''uired to 
amplify this DNA by .PCR 
J' GACTCCA.. . .. . TAC A.r\CC' .:;· 
5 CTGAdGT., .. ... .ATGTTOO 3' 
a. 5' GGT.TGTA andS' GACTCCA 
b 5' CTGAGGT and 5' CCAACAT 
c, 5' ACTCAGT and s· A'rGTTGU 
d None o t tbe.above 
E''pl'ession of nntisensu RNA of ACC 
symhasc In lrsnsgenic LOJ:uato pl~nt.s 
inhibited !he S)'llthe,, is of od1yleoe 
t~sulting _in 
fl. Change Lt1 color from greeo to red 
b Chang" ·iru roma 
c. Change in cok>r from red to gr.,.n 
d Nono of thei>bove 
Some of tbe genes from vinL•es mtrodnced 
iuto plam.q u1 tUlly functional Ionn often 
e.'>luhi1 Mendelian i11herilance bec"11.1,~e 

a. d~~> gc1lll:l ani s lltbly illl~grateu m 
cbtomosomes 

b. ihL' genes arc s tably m~intaiued m 
vectors 

c. tll e gene!\ a~ co-expres:<c<l \\'itll 
chromosomal genes 

c1 lhe genes are not mle;rupted by inlrl>l'l' 
Agrobactcrium based uoansfonnation of 
protopl"st< obf~tined from rlicol3 i< based 
011 the fi1ct I hal 

a. TheJ~e exhibit ~btliJg chromosomal 
stJV<.1ur"s 

b. These have two cotyledorn 

18. 

JY. 

:co. 

21 

9 of 20 
c. These exhibit s troog Wetmd response 
d 'r hese lolVe long lapTO{'>I sysrem 
\VLlll \l'oulu he ill« effect of udcli~ou of 
2,4-D on U1e· producb.oo of berberme by 
cell culture ofThaiicl:nun mluus 
a. To stimulate groVIrf.h <;1od thereby 

llr""-'" ~!lcoouruy u1otabolil~ 
produLt jun 

b, Stunolal c dedtffllrentiation and tbereby 
docre<l.'le soCOI'l<l.,-y metabolite. 
product-ion 

c. Si.Jm ulate prohTeral:icJtl and roduce 
secondary metaboltte product too 

d , None of lhe .above 
Reverse vaccmology mdi~tes 
• · From amig~c proteitt 10 VMcine 

duvdopmenl 
b. rrum ru:tligeoic polysa<.,tbarid< lo 

vac-cine dovelopmillll 
c. From antibody 10 vac<!in<> development 
d. From genom~t sequence to vacoine 

(iovel<.>p111en1 
An enzyme lbllowing }vlichaelis - Ment.cn 
lnnetic.• with V., = 2.5 mmol m·~ s·J and 
Rm = 51) mM Vli<S <l'!ed to c~rry out the 
reaction m a I:><Jlch stilro!d reactor, Starting 
Wllh an llliliaJ .ci.uUst:ral.e cancenu:ad,on or 
0.1 M. the time required for 5dilo 
cooverswn of U1e subsu'!lte. will he abou~ 
(1n2=0.691 
a. 01 111 
b. (JQ hr 
c. 02 1-o 
d. 12 hr 
The maximum reaction velocity (Vm l for 
"" enzyme cata lyz.ed reaction was 
experimentally me<l.'l<Wd al lWv Ji iTercnl. 
te.mperat:lu'eS and followlllfl results were 
oblaiucd 

T.:mpernturc "c 

Y I ·' J nH nu-nu m ~ ? ' . ... ,.:..) 

The energy of acnvahon lor the r <laction 

a. I :!83•1 cal mo1'1 

b. 25668 on! mol' ' 
c. 15417 ca l mor' 
a. 19251 cal mar ' 
[n a heterogeneous populatioo of cells 
containing T-cells. 8-cell• and 
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l3 

24. 

15 

macrophag~s. l.hc cells arc scplimli:d on lh~ 
followlllg scheme 
' "'Uwt5:m~ • f IJI \"\f'CI"'II'•• - ~•t•m...:au• ~ath - I!Jh'll tn~<ll 
, tl •'(1'•11.... 1 ~• II• , 1• ,, 1 ... u~tlh•• '1tJI 4+ill .. ~o .J ''-1! 

pi--••IIJ- Wolt'WII•ticStl.l! .... 

' j.!,.,. ll••••u#!l vll 

ldcnlif) lite IU:lJOr population of cells 
present ut pctri-pl~t.:. u~ lou. wo<Jl odburod 
~nd ll)•lon wool column flow through 
respcctil el) 
a. Macrophage, B-cell, T-cell 
b F-ccll. B-ccll, macrophage 
c. Macrophage, T-cell. B-ce.ll 
d l:l·ccil l'-(Ocll macrophage 
Match tiJc lbllowiug genetic clements " ilh 
lheir liUictious. 
Gcncht dC!lll:nls 

A. uco• 
B SV40 
C LTR 
D. dbfr 
fUliC~OIIS 

Facilitates mduc1ble expression of 
genes 111 cukm~·ol<:,q 

2. F'ncilitatcs coustitutivc <:'pression of 
gene.s in cukaryotes 

3. Allo\\·s amplitjcalion of gene 

4 Pro1'1dcs wa) of selecting cukaryotic 
cells. \\hich ha1•c recci\ cd foreign 
DNA 

Cad us. 
A B C D 

a, + J 3 

b 1 4 3 
c 4 1 3 

•L 4 1 J t 
In the cell C) de of ;o typ•cul cu~myolc.tho 
sequence ofcl'cnts operalmg nltbc bmc of 
Cd[ CtiHSIOn is 
a. S phase --) 02. phns~ ~ 0 I r ha>t -t 

M phase 
b. S phase - > M phase - > G I pbasc - > 

G2 phase 
1;, S phas~ ""' 02 phase --* M phns~ _,. 

01 phase 
d_ S phase - > G l phase - > M phase - > 

02 phase 
Barch fcrmcmntioo of glucos~ to clhuuol 
y idds a producunty of ~.5 If' hr"1 If th~ 
yeast cell ccmrontration in the ferment arion 
brolh Is 5% C1/1•) •nd the onlrucull ulor 

16. 

27 

lS. 

)It ,,r.?.tl 
NAO"INA l)fl conc~nrrnuon on I he ycasl 
cell~ is I 0 ~lM, tbt~ eye Dug rate of NAD' 
"'"NADH will be: 
a. 5U.OIKI cycles hr·' 
b 2().0(HI C) clos b(1 

c. l()(j eye los hr"1 

d. None of lh~ above 
Tho kinclocs of the disinwgrnlion of 
baker"s v~ru;l c<:lls. in n bead mill is. 
describe-d as dP/dt = K (P,., - P), 11hcrc Pis 
the concentration of pro1~in r~le~scd and 
m is th..: rnax.~mum prOtt~m c.onccnln!tion 
achoe1•nblo, K is the firsl order rnl~ 
coustam and •s 0 .5 hr' for the svstem 
SlUdicd no~ ltmc fCq~in:d for ~\C ,;,icJ~<) 
of 11(JV• or lb~ intJ'llcelluJnr prolcms willlJc: 
n, tnbr 

b 0 1hr 
c. -L6 hr 
d None of lite nb01 c 
lm-erstoo of sucrose bl' immobilized 
mver~asc follo11s n sub~tmte '"hibitcd 
kmctlcs. The rcacti.on rate (\') in mol nf 3 

hr"1 cnn he expressed as: 
v: 8(l0 ISI / 1400+ 50 lSI - [Sl' l· where 
IS I is tho sucrose concentration.. 
The Immobil ized invcr1nsc prcparnllon is 
used '" a <.:STR ~~~tl1 I O() mol nf 3 sucrose 
conccnlrallon m Ute feed stream If Out 
reactton wlocuy passes tbrougb a maxuna 
nL lSI = 2(1 mol m.J the feed llo11 rate l'or n 
reactor volume of lm' lo set the maximum 
produ<ltl\'tl} frolll dte reactor should be. 
a. lUJ mol m"' br1 

b_ l lO Ul
1 b(1 

c. :5.05 t\1' ltf1 

d None of tbe nb01 e 
Ph)'tasc. an enzyme produced by 
Aspergillus mgcr can be adsorbed on 
mocrocrystallutc cellulose powder 
tMCCP) The ~dsorptoon follows n 
Langmuir iso~Jcrm and !be ma:.:lmum 
conccnlrabon of th~ pro1ein OJat can he 
obtained on d1e adsorbent is 70 mg cnl3 

At a concerura~on of 50 mg 1"1 vf pl'oteiu 
in the solution. the conceulJ'ation of protein 
ou dtc adsorbent re-acbes 35 1ng om' '. It is 
dcsorcd to rccmer <JU% of the prole in from 
1.5 litre of d1e cell tree culture filtrate 
conraming 11(1 mg I"' prot.rm by add•L•on 
of MCCP lQ !be solution 1111: 
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30 

oonccnttnlion uf Ut<> protein acl>urbetl on 
the solid at eqUtlibrium will be: 
u, 21 ~ mg cm"3 

b. 214 mg <:Jn·> 
~. 2.)~ 111!\ Clll·l 

d. Non" of !he nb<we 
Met~~ureme1U of k1 o ut. u btOI'ollCtt>r cnn Ito 
camod out by soditun suiJit.: oxtduuuu 
tnethod. that is bused c.>n tlte oxidutinn o( 
.;odium sullilo to sodium sulfal~ in the 
pt<O!<!ncc ut' o cut:tlyst (Cu" or Co ' ). In a 
Lypicol experim.:nt. :1 lllburutory Wm1ent.:r 
was tilled "i lh S litre of 0.5 M S<>dium 
sullilo solution couUiiuiug 0,003 M Cu 
i11ns ond tho nir wn~ spurg.od in. Aller I 0 
minul.:s. tho air llo\\ was stopp.od nnd n 10 
ml ~amJll" "'US wkon und titrutod. '11te 
concentt~limt ol sodi um su1J1tc in th~ 
srunple was found to be 0.20 M. The 
oxygen "~''""• rnt.o l'ilr this uuroJo~ syst~m 
1\llJ Wi.lrk I>Ui tO he 
a. i).Oll ~ I t s·t 
IJ. o.oox r' ~-~ 
c. o.s r' ,·• 
d. Nt1ue uf 1hc above 
F,xumiJJe the dat:l given ~low in lhc inble 
•ln purifict~tit•n ufu protoin X ... - -:.·- e..,.., .a.:"' loll -c10i_.-.. ,. 

""""'" "" '" " ........ 
:r:-- IU .. .. . . ,_ 
----\ dwna:~Et~ ll 11,11 - ·-.,.,_ 

Tho yiciJ J:~<:r<.-etll n~~d purificotil'n fach•r 

2. 

3. 

·I 

5 

(J 

n»p>cti\'dy ut the end nl" tho cxpenmcnl 7 
wi ll be opprC1:<imntcl~ 

u. Z5 uud J 
b. 30 and 10 
c. 20 und '0 
d. 75 and 30 

II: BOTANY 

•. J:!j ., \ .j:J J.JilJ i·'·l:l li$[,)j 

During seod dew.lupmour. 11to nrguuello 
oleosome functions for 5torage ot 
u. Oil IIII I) • 

b. Oil and 51nrob 

•) 

II uf20 
e. Ool. stareh and protem 
d. Oil und protein 
From Lbe Single pnronl cell bow many 
Limes !he process of 111lOSISiccll division 
o)Caur 111 produce 511 cell& 
a. 28 
b. I() 
0 . \) 

J . 128 

T"o cdterio or most cork cell~ OI'Q 

u, Suberin liUd ~lolrruonhle 
b. Suberin nnd impomnu" 
c. Cutno and remt.roble 
d. Cllllu uml rmpcrvlous 
In gynoSt\Jgium 
a, Swmens udnuL: "' cor<JIJu 
b. Sinmeu~ ndual~ 1<' t"'riHnlh 
c. Sium<nM udhere li> CUI'T"I" 
d. Stamens nrc umtcd by lbcir lilamcots 
Which ()f !he ~mining pmcedton: i• NOT 
fflllowcd t" determine the dnbility of 
~lls? 

a. FDA slruuiug 
b. rrc su•iuht~ 
c. f~vnn ·s blne sl'nin.ng 
u. MolhVI blue lilOIIllllg 

In unttmsp:rrns advcnttvcs entbt)'Oll\o 
dc~clops from 
11, Diplt1id nuc~llur cell~ ui«>xuully 
b. Doploid nucdlnr cell scxuull~· 

c. Megaspnrc mnlhor cell :;clmall~ 

d. Any cell of the e mbf)'OS3C asexllllll) 
.Ph~rtorem~diot10n JS 

a. Remedial moa•urc •n defhroslntino 
b. Removal of J>JllUlonl$ h) flllonls 
t.: RemecliaJ mc.a.suro 111 -soli cros1on usntg 

plaut~ 
d. Curing of disease hy phmocheonical 
Gtvon bdQw uro tbo <>mymatlc rooclJOilS 
..,r Krebs C\cle-. In whiclt of the fnllowing 

l 
steps OTP Is generated? 
3. Citrltl(.- to isnciunr_c 

b. r~-~ete>ghnnrate of succonyi-L<>A 
c. Fumarole lo mnlnlc 
d. Sucoinyi-CuA to sucoinntt 

The meU~l 1(\11 r"C)mred 1(1r lho cn7.ym~llo 
scllvity ot notrogenase IS 

tJ. Z1nc 
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JO 

b. Cohnlt 

"· f'l~>por 
d. i\ Jolyhd<:num 

The lol ge.nc ·is j>l\.''"'"1 in 
:a, R1 pln.mid 
b. Both!{. ond l , plo.;mrd 

o. T, plnsmid 
J. 1>L'C 

I I. U' A ~ I mieromol.or. B - I naoomc1~-r and 
C - 5 Angstrom. 1'in<l ho produCI if JV13 
:rnd B r 
"- (·) 2000 
b. .2000 
~- 5000 
J. (· ) 5000 

12 ldentif)' U1e correct set ill" litre~ statements 
for oyt<l!lk~l•tul prot"in filumcnl$ from ll1o 
folio\\ ing list 

13. 

1. Actin filament il> 11bout8 run wide 

2. J\1:tit1 Ctlruneut is 2S nm \•ide 
3. llll<nnodiel.: .fileuoenl~ he\ e soze 

inknu<;dilll< b<:tw~:en IICUn jjJaw"nts 
1111d microtubult-. 

.1. Prolofdtltll~,.ts of mlorotubul~s ore 
oompo.<ed oll'liP tubulin hotcrodimer 

S. CJ>Iehiuine binds 10 lhc tubtLiln 
subuuilll in $piudle microtubule 
~:ousing dis:t .. embly 111 trw uniL•. 

n. 3 • .1. 5 
b. 2 3, J 

0. 1~ 3, ... 

d . I. 2. 3 

The uucleolitle Hud I"'Plide sequence.• 
ruentionc;d in coluuur J were clmrJSe<l rtfter 
ruutntion. :md low sbown ln tJoluuUI 11 
)~.lame \be typ<> of mulaUO!L 

Coil_ I 

OI'IA , . __ .ccrcoo=..,_,. 
3'~ . ....,0Gi\GCOOOG • ...J' 

' .,RNA 5' .... t'ClX)OOC:CC..-1' 

' l'tpckl.o •.. ,,. "" ,.,_ •.•.• - -

1.1. 

Col .... u 

S' ·' .. CCJTG(l(.':(:C .• ..J' 
J' .... GGAACCGGG .. ~· 

I 
5' .. , ,C:t:UtJ(iCiL'C"C.....J' 

' ......... reo lip Pta, . . ........ . 

a. l"romcshi:ft mutation 
b. Non-5cusc .Jubstitutioo 
t. Swne-scnse s ubslituUoo 
J. l-f.i.s·•eo~c subst.itutiou 

11 ol :u 

A rnutanl s1 1~1in (lhi') ur Ncurospon~ wus 
oro;<cd wiUl tlu: wild lype (thi) . A tollll of 
132 nsc.i were nruolyzc.d. 
First divi•ioo scgrcg(llion : I 04 
Soconu di' is ion oc~re!lilliuu : 28 
F'uod out the mup dt•UUicc: (c~<n •)f I hi gcn~ 
from lbc tJ<:nlrooucre. 
•. 10.6 
b. 21.2 

u. 5.3 
d. 1!.3 

I ). In pen plonL; the fo llo\\ing cr.,.~ wa.- mode 

OORR x II'T 
(YdiOW,I\IIIod) (Otwn, wrinklod) 

J,, !IOifetl • 

Mcoliott !he po-opo11ion of homozygou.: 
heterozygous yellow. round sccdi in F~ 
II, 1:3 
b. 1:16 
c. I :8 

d '1: 16 

Q. 16-15 art' mat<hing •xords<S. ( hOO!<o tho 
COIT('('I ont fr-om among tlte altem ath•t$ a, b, c 
and d. 
16. Group I (Palloogen) 

P Pueconon grnminis 
Q U•tilngo hordei 

R Trichmhecmm r<:l!C\Im 
S Us tilu~o nud., 
Gn>up 2 (fnfc'Ciion site) 

J. BJo;som infc<:tion 
2. Seedling inftction 
3. Fruil inf~cuon 
4. Root lnf~ouon 
s. Leafinfec11on 

6. ffrl-lin inf~tion 
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13 ul 20 
Codes; P Edible fungi 

p Q R s Q D®dly poisonou• fungt 
:L j 1 6 It .i\U<n lo1d producmg fung• 
h. 5 2 ' s f~ngi ratl•ogenic ro human 
e 6 5 3 Group 2 (Sp<:cie•) 
d. 2 ' ·' 4 1. Mucor muccdQ 

17. Group I (Pimtt) 2 Candida allucnns 
P l'vlualard 3. Candid.1 :~lbiC3ns 
Q Pe.o 4. Amttnila vcntil 
R CucumbeJ' 5. Morchella cnnicn 
S O"'hld 6. Asperglllw Llavus 
Group 2 !Floral Fommla) Codes: 
I. Z}gomorphf~ hi;te.'(uaL Pt-., •~ At ,. : p Q R s 

(; "' •• 5 3 ~ 

2. Actmomorphic, <! . "-•" Cell A,~, b 5 •• l 2 
3. Actinonwrphic. bisexu>t P~.,~ A,., c. s 4 3 2 

G~, d. ~ 3 6 
~- Z)•gontorpb.i~. bisexu:JL K,; •. C y A.v>+t 20. Group 1 (Properly) 

ili P Coinlegtatc 
5. A<lliuomorphic. bisexual. K,., C, A,... Q t.:rRs 

Y.li 
R Hybnd dyBgcncsis 

G. ActinomorpiUc. biscxunl K..,1 C, A( IY l 
S Controrting clements 

~ 
Code'S: 

Croup 2 (1hnsposon) 

p 0 R s l . TnS 

5 4 2 
2. Pclcment• •• 

h. 2 ~ 6 ;l 3. TnJ 

5 6 ' 2 
.j, Tyi c. ~ 

d. 5 3 4 1 s. IS clcincil~ 

18 Group I (!Zn7ytn\!) 
6. AciDs 

P Plto>-phoglucomut:tse Codes; 

Q Hexol>ina<e 
p Q R s 

R FruclukiJl;ls~; a. 3 4 l 6 

S Sucrose Phosph3tMc 
b. 6 5 2 1 

Group 2 (Product) c. ... j 2 3 

I Fntctose..(;·l~ I , d. 3 2 5 

2. Glucooe-1-PO• 21. Group I 
. Glucose-11-PO, P PbotochcmlC<llsmog 
·'· 
4. I '1)1'-glu • PPi Q Ozone hole 

5. Sucrose - Pi R Global wnm1i.ng 

(i Sucrose 6-Po, S 1vlcl<l1Jl(lllution 

Codes: 
Group 2 

p 0 R s l. Carbon. dioxide 
.., Ozone I 4 6 ~. 

~ . ~ 

b. G 4 2 5 3. Fonnaldchydc 

4 0 5 3 ~- Ch lorofluroct~rbQD!i 
c 

d. 2 I s s. l'h)10dlelot.in> 
·' 

19. Group I (Ch•racleJ'!Siics) 6. Rodon 
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1 I nl 211 
Codes: Grot~p 2 (Vo.•eultll' bundles) 

I' Q R s l. Namcrou'i. sc:~ttcred in ground (issue. 

·- 6 ,j ~ 2 Poly:~rc~ x-ylem cxarch 

"· 2 4 5 "' Open. ammged IQ ~ ring, sy lcm 
c . 

" ~ 5 enclalch, 

d. 2 4 6 4. Di~n:h It) bexttn:h, ~yl=m ~xan:h 

12. Group I (Pigment) CodeR: 

f' Chloropb yll o p (~ R s 
Q C-phycoorythrin •• 3 2 I 4 

R C -phy<:<Jcsnnin b. ' ~ l 4 2 
S BoctcriochiorophyU b c. 2 4 3 

Group 2 !Absorption rno)<imo ) d. 2 3 4 

I. 1020 nm }.), Group 1 t'lhnsgentc plan I) 

l. 350 nm P, Glyphosoie re~islaoce 

3. 615 nm (), Ins~·, re.o<o•lllnce (B<JIIgBrd) 

•1. 750 nm R. l)e1ayod ripenmg 

5. 680 nm S. !n;;ecl re<~i~tance ( Yie1dg3rd) 

6. 5511 run Grnnp 2 ( Relevanl gene) 

Code..~. <troup 2 rRelovonl gene) 

I' Q R s l. pshr\ 

•• 5 6 3 I 2. lfdA 

h. 2 ~ ~ ·' · ~ryl Ac 

c. 3 G s 4 pg (Antisen~e) 

d. s 6 2 s ~·w!Ab 

23. Group I (~lctnbolilc) 6. aroA 

P H:mthol Codes; 

Q Ajmolicine I' \.) R s 
R. C'oHitinc •• 6 3 ~ s 
S Cnrotene h I 2 ~ 4 

Group 1 (01cmicol rmturc) c. 6 5 I ~ 

1. Ditcrp~'ll.: d. 2 " .-1 5 

2. Telrolcrpcnc 26. With tho c>hj<.-ctiw or Jill.li10g 5<Jm31ic 

3. Purine olk>loid cmbi')US da fri•hlc cui usins chtJ(I!e the 

4. f>hcnyl pmpanoid 
best IX>mbin:uinu of gr.Jwlb r~ulator; for 

s. lndole ~lbloid 
medium I •nd II. 

6. 1\ l'onotcrp<me 
Medium T (C"IIusing) 

C~dc.;: 
P2.4·D 

p Q R s QIAA 

·~ 6 j 1 3 
Medium tr {EmbryogcuesiS) 

b. s (i :; 2 
I. l1\A and 'ITBA 

6 s ~ 2 
2 2, 4-D IIOtl RAP 

c. 
d. 2 ~ ,I 

3. IAA andBAJ> 

:1~ Group I (Plont/Org"n) 
4. 2.4-DnndABA 

I' Dicot stem •• ·~-:! 
Q Monocot ~I <>to 

b. P-1 

R Di<OI root 
c. Q-4 

S 1\.lonocol root 
d. I'.J 
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27. 

28. 

29. 

3(\. 

For cryopn:."""'"''inn of pl:ml .:ells 
li•suc•. mainlaining ••iabillly over luugost 
ll<:ri(>cl c1f lime, telect the l>e.~t po~sihle 
cmnbinu1ivn or qyoproleelnnL• (11 un~ 
tcmperalurc m). 
Lisll 
.P OlyocroL D!-.•ISO and proline 
Q Cllycerol. ncelic acid and oUmnol 
r isl 11 
1. 1-)so•c 
2. (-)-I"C 

-· (-)ltJU•t 
4. ll°C 

~- (,)-.3 
b. 1'·1 
<!.. P·2 
d. Q-4 
ldonliry lhc inhibitors for the 51cl" ·x· nnd 
' \~ from Lhe fo llowmg li•1 

I 
'X' y • 

~-~~u, -~ .~-C4M-~-~ 

PDCMU 
QCO 
R P•.r•qual 
S DB!-.U13 

•· P·R 
b. Q-R 

"- P-Q 
d. P-S 
ldenlifY lhe rel!lnctinn tn~yme suilable rnr 
U1e follo\\ iog re~trictioo dige:<tion 

s• ............ o'oA1"CC ............. "J' 
3 .. ... ........ C:C.7AG,O., .. ..... ,, . ._5' 

•• Bam HI 
b, Ec.,RI 
c. AJul 
d HneUJ 
The lwo ~donti•t~ wlu1 wcro uw>~·dc:d lh.: 
NoJ>,I Prize for tr•nsposnblo gt:neli~ 
elerm:nl!l •nd polymer~se ch3in re:~clinn 
a. Barb"ra MeC'Iintock and Su.•uniu 

Tttnegawn 
b. Barlltlr• McCiinUick nnd Kary t\'tulli• 
c. Borborn McCiinJoek ond Pau l Borg 
d. lGuy Mullis ond Pnul Borg 

I. The Sc.ien1is1 who dcvelop.:d a.'"Piic 
rn.:UuJII.s Wjing phcnlll to pt:c\cnl inJccliuns 
was 

n, Robert Koch 
b. John Tyndall 
c, l'•ul Ehrlich 
d. Joseph Uster 

2. TI1c Orl!llni$rn Roht:rL Koch tBcd li n;l 111 
propose K:och •• ll<.>Stul>lc5 was 
""· Mycobacterium tub~n.~losls 

b. Salmondla typltimurium 
c. Bneillus :onlhr:tei~ 

d. Kleb~•cllo pneum!)ni•e 
3. Th~ pnmal) wain used lor stMning 

cotlosptllc is 
a. Cry•llll violet 
b. MlllacWt..: gnxn 
c.. Sofrnnin 

d. C;.rbol ll•cbsin 
4. l'he engulrment of disc-.se eausinl! baclena 

by ntaerophages was dtsco•·ered bv 

5. 

Ct. 

a. EmU von Bebnn& 
b. File Melclmikoff 
c. Sbibasabut•o Kitasal<l 
d. J. 13ordct 
The two key enzymes of g lyoxyl;ate o-yclo 
are 
n, l<ooitrole dehydrogenoRe. CL· 

Ketogluttrate dehydragotuse 
b. lsooitrale ly~se. et-Keloglutru-ale 

dobydrogonasc 
c. lsocitrnlo: lynse. Ablnles)nlbasc 

d t.blate ~ynlhusc, 1•ocilr31e 
dchydrogcnusc 

Nurosomona~ curol'eaea ls a 
ohcru.olilhotroph in which electron dooor 
and electron aceeptor. reopectively are 
:a.. tH' 4. 0-z 
b. H;:, C), 

c. NO':. U: 
d. Hl~. NO': 

7. In GlUm ncgativ.: bllCLcrin, lite Oagollum is 
attul!hed to lite C)10pi:IMnic membrane by 
the rings 
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·'· S rinJ.t only 
b. S ond ~ I rings 
c. P rong 

d. P Md L ring• 
8. In Rhizobium-legume wym'hiotic nitrC~gen 

llx•tion, tJ--:ygeo~!)cnsitiv~ nitrogenase: itt 
pro)l.o;c!eJ hy leghcmogl(1hin. The mio of 
leghernoglobin-bound 0 2 to Jree Oz i• 

•• 0: I 
b. 100: l 
c. LOOO: 1 
d. 10.000: 1 

Q. NonphOSI' Iooryl:oted llnmer U l)udorolT 
pathwoy (f:.DP) i$ opcrotive in •pe.:ic.• M 

"· Pytococcus 
b. Streptococcus 
c. MicrococtUIF 

" Staphyloco.cc"' 
10 1\ ·regulon · t. dcrmed A~ 

•• A set of operons thol ore functiorn~lly 
co-oniiuaied 

" A mosier gene regulating the function 
or~ set of genes 

~. All tho rel!ulotory @~nos of tbe gonotue 
d. The l!CnCS pn:oont 10 the eonrt't! I o•cgioo 

of un opo.:rou 

I I In 1'r A cydo;. b01h cnrbuns of ll<clyl ('o1\ 

nrc o~idi7...:d to CO, •tt\1 n steps 11 hio.:h aru 

"· Cis..aconit:ne ~ IS.ucilrntt: ~ tt

Kctoglulao~tc 

b. u ·KctoghuDrnle _,. Succmntc -+ 
Fumarate 

c. bocilralt: • ·~·Kcloglut•~atc " 
Succiu:ue 

d. Citrate -> Cis-•couil•te ~ Jsocitl'ulc 
J2 Celli nJ Esclta-icb.iJI oo)j ~nwn 110 Dlin.:tfl.l 

~olt• m<>dium with ulvcerol as -bon 
~ource arc h•rvcstcd a';;~ expo•«l to three 
d~)cro:nl indu.:crs ul' tl10 upco'OII. lllciJ 
inducing cJlicitmcic:s .arc 
:L T~ 10 < I.M'G L:octo~c 

b. Lnctoso < TMG IPTG 

c_ lPTG c Lactose 'TMG 
d. Th!G .-: L;oclo~e WTG 

1.3. A bactotilll •uspco.<ion whc'l counted in 
Pe1roff~Hnusser h•ctc'lla coomting chamber 

14 . 

15. 

16. 

17. 

16 ut 2U 
showed on averaJle 20 bncteria In one l6r~c 
square (each l•rgc •qunnl = Jl25 mri1). 
'lloc number or hactcrialmi uf the 
s:uspcnsicm jj 

u. 25 IOn 
b. 50 10° 

" · l Q 10' 
d. 2.3 • Ill' 
P,.codomonus spccic::s lllelllbolize " wide. 
rnngc 11f orgootic compound~ tltrougb j}
kewadipate. whose <tru . .:~ure 1ll 

a. ('H, ,C"Hl.CO.t'H:.COOH 
b 1:11 )( )(',C H,CH,.CO.CUOH 

c. HOOC'.CH, .CH,.CH,.CO.COOil 

d. Ht !C K'.t" t=i,.C'H,J'O.CR1.Cflt ll·l 
In n dilf<lmli plnnel c<Jdons haw limr 
bas~ instc<od of llm:e and there are lhur 
krmination codon• 3> agnut•t tluc:c li1und 
i11 uur pl:onoo. Wh.ich of tho ti>llowmg 
slatetncnL• will NO'l hold true in 4 ha•• 
codpo pf•r•et "-'~moting t.ht:re is M 
evolulionruy selention? 

u. The number of ""don~ I\ ill he toJ<O lim 
on code tor ~ 11\wcnt:y .11ninn ncids 

b There will he ~'Cater codon 
dcseneracy than on earth 

c. 'l1oe number of t·RNA gene• will he 
mor" compttred lo e3r tlo 

d. [he >IZ~ <>f proteins will h~ !\oltlt>rally 
longer 

[n mo~t pholotr\lphic and aurolrophic 
orgamsms. CO: 18 llxed by RoBi•Co 1-ia 

r.,lvin cycle, The sug.r into \\hid1 C<~ 
get~ ilxcd i' 
!1. Ribulo~e-5-phostlhate 

h. Glycl:1'aldehyde·3·phosphote 
c. L 3-Bi!phO<Jpboglyoer"te 
d. Rihul.,.o- 1, 5-bisplwspbate 
Tioe genome siz.e of the loUO\\ ing 
organ.isms •~ 1n tho order 
a. l·be:rnophilu.• inllli~'I\ZAe 

S:accharomycc!ot ~~e:vunt~e """ 
F.~hc:ri~hia coli > oil~ I J.l-

b. Escherichj;o coh > Sacehllromyce:s 
cercvisiae ; l:loonwphilus innucnz.llc 
•. ~ 17~ 

1!. Saccharotn\'Ccs 
EKcherich~ l'<lli 
inllncnzae ~ ~x 174 

c.crc\ isi:te 
Tioemoph~oh 
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IS 

I~ 

20 

2 1 

22 

J Sacc.lmromyces cerensiae > 
Hu.:moph~us lnOth!Uz:tC > 8cho!twhiu 
coli > <llx 174 

11w lblluwmg ore the number or gctm hne 
gene$ for hcuV> unu light durin~ m •n 
in,lh•idtml. Ctolculate the approximate 
number of diverse lgG (Kappa) molecules 
thut the imlil'ii.luul cn11 geuemte 11QI ~nkmg 
mlu ureou.nt SQillllliC mutution 

\ 
n 
I 

u. 13 1 
b. '),1UU 

c. 18.00.1100 
t.1 3C>,tXl,t)(•J 
A Stram or Mycoll;ICierimn tuhcrculosJS 
w:lS fmmd to he res1sllmt to INU, 
~~~flOIIlyCill m~LI riliun)'~>lll ~I I ttY' , Hr'. 
I 0 freC[li<1JCtcs rc!,JlCCllVt:l) l11c 
li"equeng of appearance of o stmin 
resistaru:e to nll thn~e compounds lS 

n. to·> 

b 10 .. 
c. I u·" 
J. w·t• 
In Eschericluo coti lhe number of 
wolcculcs !""' rdl occur in the Lullowiug 
unl•'T 
a. LRNI\ < mRNA < t'RNA < DNA 
h DNA < mRNI\ < t:RNI\ < U~.Ni\ 

~. rRNA < mRNA <t.RNA < I)NA 
J. DNA < 1 RNA < mRNII < rRNA 
Switch re.:ombinaliM una not take plaue 
tunong lh~ imoutnoglobulin g..:nc.s 
u lgM-+ lg.D 
h. lg.M-+ lgfl l 
c. 1gM .... 1!\E 
tl lgM -+Ill/\ 
liM!j toosm-meth) leiic IJ iu~) tt!lur lb used 
to differentiate Esdtericrun from 
F.r1terot>acter a..:rogcncs, rite gl'etln 
mctaluc sheen M tb~ <Cllortie:; i~ dU<: to 
1L rosm Wltl iUeWVIenc hJuc C0111JIItiC 10 

produc~ u pn:cipituto: w1tlcr no:utrul 
conditions (L aerog~nes) 

h I~P>111 nml m<!lhylcne hlne cnmhine to 
llroducc u JU·e<apJlutc uudc1 acidic 
concijttc)ns (P,. coli J 

.,. __ ,. 

24. 

25 

16. 

27 

17 Llf 211 
c. M.!tlty~ne blue gets preotpitated w1der 

ncid conditions iE. cnli) 
d Eo:on !;cts pn.'ti]lituh:d unclcr uctltrnl 

comlitions (E, lk'fogeues) 

l l V spectroscopy 1s uol lestxl to qumtlllllle 
Ute compounds ooscd on absorbance 
a. Nucleic acids have absorbance ~knt 

260 lUll 

b N AD(P)f l have absorbance peak ut 
340 Jll11 

c. Aromot•c runmo aC1ds have absorpllon 
tna;.:.iu)a about 2Sil 11.111 

d. Sulfur Clllllllinmg mnino ucids 
absorbance ut 270 run 

Luminous bacterium (Vibno tischeri) nnd 
IJt1shli~ht \ish ( l'hotoblepheron 
palpcbwtns 1 provtdu tln ut!L'rcsting 
symbtoll~ nssocltllron 111 lhe luciferuse 
rcacuon the products arc 
a. FMN +- RCOO!l + ll10 
I> RConH + H20 + light 
c. I'MN -r RCOOH t H~rl + hgh1 
J. FMNllr " RCOOll ·t-11,0 +light 

The nogelwll! MonHs sligmalicu ((\ 1101 
long) swims at the ~li:t.l of5(l c~l.l kngths 
ll<:l' St.~OIId- nt~ ~h,1ance it COVt'(l' Ill I 
hour ts 
a. 1.(18 em 
h lll,Mil em 
c. (),l! 111 

J. 1.08m 
The serolypes of Salmonella ;p are due to 
a. I. i(ltd 1\ stnlClur~ 

b Core polysnrtlll.lfi.dc coulJliuiug KI)U 
aocl l1~plose 

c. llnttl;uul sngnrs in 0-side clt,lin 
d Bmh Lip1d A structrn-e omJ co1~ 

I)C'I~succhanue 
The proper!) IIOl llOSS<!S»eJ by 
ArrbutllOilt l<'fJU is 
fl. '11t<) hl11'1: iiSelldOI1\UfCI1l Ill their cdl 

walls 
b n1~ir lipids have cU1cr linkag~ 
c. Thev have N-ac~!Ylnlucosamine nnd 

N·a~ctVI ll.llu~mui~C)~ic m:iJ as 
icpcati;t ult.:nwting uuil~ in ll1c 
ll<lckbonc 

J Tlt..:v huH: 0 wtd L ununo ucids UJ 

thctr short pepltde cham 
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28 \\1tich of 1h~ folio\\ ins prope:rli~ nt 
diphlheti~ toxm I> not tru~ 
" The n~ckcd to•in ;, bonlngicolly and 

itnmuuologi~•ll) idll1ttic:ol to uouuc~od 
toxin 

b. On reduction \\101 GSIL chain• . \ and 
IJ an: •cpambt.: 

.:. Dipthcn.1 to"tin inhibllli protetn 
S)RibcsiS I>)' ,\l)l'·nbO<ybllngl:f2 

.1 C'ham A alone IS tu\ic tu •n•m•l• and 
"hole <ell• 

19 The ti•llo\\ mg stoh:mo:t~"' an: made 

30. 

rctt•tdllll! tn<Cli'J'Or.lliou of S-
lnumodei!Xylmdme tnt(\ 1)._, \ 

1\ ~-l,.nnollcox~ utidonc "''"''"''"' 
th)midmc on l>NA 

B. lhe nummum numbor of DI'A 
n:plk!.1liOtt oy~lcs rcqull'cd to ob,etve 
mublloo 15 I" o 

C. S·brumodwx~ uridtnc proJuc~ .. GC • 
1\ J trarulihon 

D, S-bromodroxrundmo gcncr~ICII 

deleuon mutont$ 
\Vhich of the abnv~,.;t:ttcmcflt!' nrc lnJe 

•'· (A) nnd (("') 
b. IAJ 3nd (HI 
c \(') ond ( Pl 
d. U:l) ond ((') 
In ~ b"et~'1"1al cell cu ltut'll th" millnl ~ell 
populalum (Nul ""~ 101 ""lis mi. In 6 
looura JnJ ~0 mmutco, it hn. gon" thruugb 
2() gcnor•hnn• Titc linnl cell 110pul:o11on 
tN1i •nd 1'-l'llWih ral• ~onst~nt ( 1-. ). 

'""P""'""I' ore 
:-.~, 1\ 

<l w• cell, ml ond ~ 

b. 104 ~clb ml on <I 4 

I! w· cdb ml and 5 
d. Ill' ~ells ml ond 6 

M: ZOOLOGY (sptl 1 

Boll• bird> ond hot< nl ond hn1 e \long>. 
\\'ing• of birds onu bot> r•pn:>~nt 
n. Analogous slrocturc> 

b. Uomolo~vuo •HucturCii 
c. Yootigial >ttuclutc~ 

\ , 

"· 

~-

18 ul 2ll 
d Pltylol!<'nli.:olly con3eno:.l stroeturcs 
Which ono of the rollowing would you 
qwlil)· 35 • holomel.'llmlou' tll!lect'/ 

n l'ockrooch 
b. <imtslmpper 
c. \1o,quilo 

d Human bod~ l~e 
,\II of the rollo\1 '"8 •totements about 
bel<:rocluurnotin :uc uue .:.~c~pl one 
\\'hlclt one? 
"- ll.tcrochronutin sbin.!> more d.orU)' 

wilh Ol-J. \ dyes th>n cuchromolm 
b. Hcterocltroautin conbino more lughly 

covdensed 01\A than euchromatin 
c. llctcr~hromatm ,. •••oc••tcd 111th 

m.tcthc gene~ 
d. tlelctocbromalm is more SU$..:.Cptihlc to 

DNoscllhon eucluomotin 

In hunun, tho CMduc •phmcl~r >-urround> 
the cordioc orifice in tl1o digativc tr.cl 
'llte jj,ilure of litis sphmcter'• nonnal 
lbnct.ion "'m r~ull in ~to 
•· rcgurgitotion of food into lite 

esophagus 
b. loss of control ofdofccollon 

~. ntlllillt'l~"nt llf tbc boiiL! into tho lmoho3 
ntther thrn the e~ophagu• 

<I rapid ~mptying li'um ~1c •ttlm~<"h h> 
the: sm•ll intestmc 

l>trokeo;;"u!S wlt~n 
a lite p•cemaker becmnes def.:ctivo. 

produ.cing nn irregubr bc;utb~Jl 
b. • blood clot enlt'l'\l and block> une of 

the \:oromtl) a.rtc:rlcs 

e. • blond dot di1lo.Ig~ fmm • \ein and 
m<t\ es into the Jun~ "here it hind..< • 
rutmmr.lf) anc:ry 

d. • bk,.,d clot cntcn the cen:bt•l 
d~t:ubtioo blocl.ing •n •rt<:r) ond 
c>u>ing the de:uh of brain JiM,.. 

'\\'hiclt one of the f(JIJo" in!! statement:. ,. 
true with n:gard to t•s.•ue macrophas..,• 
a h:m• •han hfe spans bec.lu•e th~y •elf· 

d"'trud :Ull:t' cngulfing l'on:ign 
imodtl'\l 

b. Origirulh: from n10nocytcs that lc:n c 
the \,;!arculauon and cntCJ' the. tissuC! 

c. .-re mom etfedive again~t pam~iteJI 
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7 

8. 

9. 

tU. 

I J. 

l2 

tL do nut Atlllck microorgnnj•ms ilin:~lly. 
in.,1ead. tltey destroy Vtrtls-lnfect.:d 
hod V Cells 

Which of th" foJiowing c..ll IYJlCS do.:!> 
TUV prel"crett!ia Uy infc.:t? 
<L cytotoxic ·r "'lb 
b. natural k.ill"r cells 
.:. holpC! T oells 
<L memory cells 
Triulllnolfu spirolis inf•ction JS most 
commonly contrncted from 

n , Oeef producL• 

b. bnting infcstnd. undc:rcooked pork 
~. V nd:m:ool.ed vcgetnhle-. 
cl Non-p;,.leorized nulk 
1n three of tlte lbur t)'P"" of nnlmals llstcd 
below colonies can he inilinted by 01 <engle 
ludh idunl. IT ow eve.-. tht: fourth one would 
ne«< ot l~ait a pair (a mole and n ft'Jlllllcl 
to set up o colony. Identify which one 
01, Sem apemon~ 
b. l:mg< 
~. Tnpc:wnnn" 
,(, Whipwil llzard> 
l'he syrnhcsls of A'f'l' by chemiosmosos 
n i~ cndergonic: ~nd i~ ..:oupJed to 

exergonic ekctron trnosport 
h i!i cxcrgonic and i~ couple.l to 

<'!l<lc<t~onic electron tronsporl 
c. i• ctuo to clcclrou> shuttled dowtt tltc 

electron tmll>I)Ort clmin hl Ute finlol 
elec.IJ'On a~ceptor. which i~ N."l)+ 

ol prnclu~ les• i\TP th~n the; 1\.reh'• 
~ycl.: •ud glye<ll)'•i• cmnhlncd 

Presume tlul )'~U c•n mc~surc OK A 
~•ml cnt in a ~ingle cell throughout its o~ll 
cycle. Aller mcawrins Ute ON/\ qmlcnl 
.turing G I pbas~. nl what uthcr 1wint> 
during the rentaind~r uf the cell C)dc 

wuuld )'(111 find chanttes in ONA.per oell? 
n. .Proph~se ond met~ph3<e 
b S phn<c nncl prophase 
c. s pha.;e and en 
d lntetl'hase 
Fn:<11u:ncy nf indivi<lunl~ with cl:orkl) 
colot<:tl II ing~ in the tnlllh src:cies Biston 

13. 

1·1. 

1~. 

I 1\, 

1 '> nf 211 
bistullnria, went up during the eorl) dny• 
of induslrializahlm in l!nghmd !'his 
Chongc in the m<llh plopulotiun Clline.i~ed 
with lloc durkcning or Uoc !)nob of I he· to""' 
armand 1he f:.clorit:S, Thi.~ phenmnenon, 
al.c• rete.n:d to ru; ondu~tria l melor1i~m. 
I'OJII'l:Sent~: 

a. Spcciolitm 
IJ. Goudie doiJl 
.:. .Nalur.tJ sei<~Cliun 
d. Allelic voriatioM 
C'ouslder ao islond 1•opullollo11 "here n 
majority of the individuol< di.splll)' 
he~Utdoctylly of th~ir hands. Evolutlonory 
biologists wuul<l readily e.\plain Uti< 
phtmumt:ti(U1 h.l~cd on 

n, Dominouc.o <•I 1ho hex:uln.,tyl eonditirm 
b. Slllllll size af the found or population 
e. Novel mullllions 
d. lmiii'QVcd !itnell~ and "dap1J1ti1111 vf Uoe 

he:uda<tyl individuals 
Mo o~upo•ls are untutally f<lund in 
AuMr>lin l'he hn llm:crl< ur ·lhe mn11<upb l• 
i$: 
a. 11\o-viYiparity 
b. Pmlonged placental develupmenl 

c. P3fturltion before completion of 
embryonic dcwlopm<lllt 

II. lnovonplctc ndapti\c r~diatiun 
fmngiuc tl1nl you arc e,~ontinmg cosil!· 
hacnialoxylin stained eros~ ~C<Jli(ill of a 
mamma han stomach. Begmntng from the 
outermost to Lhc inner most IA_I'<:rs. whoch 
or the foUo" iug uec<et·iprion :tccu,..ld y 
dec•cribe.• tho diflcreot cell layer> or tlu:
S\On>(loh'l 
a. Muco~a-•ullmu~o~a-•tm>n -mu~culuris 

b. Serosa·mucm;a-submucosa-mu...~cuti1ris 

c.. Seros:t'"(llUSCU l_aris•§UbOlUCQSa·muco~a 

d. Mtl~~uiari~·Solhm\lcos~-mueos.o-~croso 

Anim:~l• helung_mg " ' th<: Phyhnn o:!tord>tll 
ato WI31Ttl>iguo!lsl)• oJossilied h:osed vn 
onll' one of t.hc four 8elll ol charuc.teristico 
de.~ribcd below. Which one' 
a. Nulfll.lhord. C~ntr.al nervnu~ A.y~t~m. 

cin:ulatQT)' •)~tern nnd ~egmenled 
mu.;ulc 

b. Notochord. ,l<>rsal hollow norvc: rord. 
phary••'l!••lstit• ood po;,tnntal tail 

c. Notochord. donml hollow nerve chord, 
gillc; :md sag,mented muscles 
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18. 

d Nr•tochord. pcriphc"1111 nervou• >yStem. 
phlfT)'ngcal •lit~ an~ •exmentecl 
tnUSClc.;; 

A l'~ntolc: fruit Lly. DJUsophilo ol' o,., 
gcnl.lt}pc RrS& \IU~ ntl!l~<l to mnl.., with 
the genotype 1111•. The progeny Ohloined ln 
lour diner-.;nt ~iruations an: displnyod on 
the ItO e<>llltlm \\ hilc their probable; 
cl<plaontious in; di•plnycd un lhc: rigb~ 
1-. IMcb the genol)'plc fre<JU<'t1C~ with the 
most 11ppropria1e <:J<planatimlli· 
F.reqnencv of Progenv 
,"-, 51l">~• RS aml rhe rest n; 

li. SO"o RS & rs; Ute resll<.s & rS 
C". ~l" o RS & nllhe reot Rs & rS 
D. d All the pmgcny :tre RS 
i;,xplonOltlon 
I. the two IC>ci ore not linked 

2. I her and s gu111dldt in lhc l'cmal<: ""'" 
HOI ffirt1lc<l 

3 . lh.: l\\o lwl ~re HI mu. apnrt 
-J.. Ute 1\>o loci ore tigMI) linked 
An.swgn.! 
a. A.-l: B- J: C-3: 0 ·2 
h. 1\·l: B-4; C-2: D-3 

c. A-2. B-4, C.3; D-1 
d. A.-l : .B· Il C-2: 0-~ 

Diploid ~tu·omu me numb..- in LIUtnJtl i• 
-46. llow<J\<ct. if you count chlorinotod 
wh1ch an: visible d~ring mitotic or moiotic 
cell divi>ions. you would be ;~ble to couul 
diJJcrcul sell. of chtumntid uumb<:n 
panding on ll1o s tage and U1c type or tl1a 
~ell division in queslion . ~latch lh;: 
dtromalid numbers givt:tl o.il dte lefl wilh 
cell division stag\! .iiho\\ n on tha rigltl 
A. 46 
B. 23 
("_ 9.2 
D. 2-1 
L Mltolio ruc<tapl1l1Sl! 
2. Aneuploid meiotic tdophascll 
3. )l[dotic lolophllse I 

~- Meiul io •nuph"'c lJ 
Ausw(;;I'S : 

.\. 

•• ' _, 
h, l 
1!. l 

tl. l 

D 
~ 

~ 

4 

2. 

C D 
2 
3 

2 3 
3 •• 

19. 

20. 
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111 of 2lJ 
Tile lrnn8port of molecules of o P"rtio:.ulru
so lutc lrom imide: liJ1 anmtol cello.:rcoss the 
cell mtmbronc hl the cxll1t cdllilllr t1uid 
alwA)'!'C require.~ au~tg)' when 
a. th~ .:onoono·o.tion of lhc solute is 

highor fn>ido d1e .:.lilt hun om~ide 11 
h. lhe conconlration of Ute solute i• lower 

inside the cell Lhan onl~Jde it. 
c. a lr.lnspon proleio is involved tn the 

ntO\'emenl of Ui'-' JllOio~uJ~'S 

d. the <ytoskclcton blo~k• •II nvoll>hlc 
\:htanncl.s 

Different ~en typi!!S re;pond to tlte snmo 
~ignuling molecule lfor e~ampk a 
honnon~ like glucagons) tn difl't,rent \lays 
because 

a, diffon:ut cells poss<:.<s uHTill'cnt 
~eptor&, wh1ch produce ~ign~ I• 
unit]Ue to C;Jch cell type 

b. difterenl cell• posse!ls identical 
l't>:e)llnn<. hoi\ "wr. uhnn•tdv 
di.fi'or<!11L S~L< oftnrget~ ort activated 

~ .. Hffenml cdb ltJ\ u tl\Cmbrnuu 
receptors thot hind to di.ft"ercnt s ides of 
the <ignnl molecule 

d~ the ~il!nal tran.sductian pathway in eel 1.~ 
hos" vttrioble l~ngth 

Indicate Ute urdc:r 1n 1\'ludt tile: li•li<JW111J! 
slCp:;: Ot.!C.Ut iu tlu: pruductiou nt' a uutture 
mRJ>IA. 
a, initiation ttf tr:ln$cnption, ~plicing. 

Jllltlilion of s· ~~p. addition ~r pOly ... 
!llil. tron<poll lu c.ytoplosm 

h. i11itintinn of lrttllo'Scriptit111, uddititlll (>(' 

:S' c>p, splicing. •dclltion of pol) J\ toll, 
trttn!p<>rt to c~10J>IMm 

c. lniti.1tion of trnn•cription. nddition of 
poly A t:~il, addiriou of 5' car, splicing. 
trnnsport to e:rtopl.1>rU 

d . JJii!Jotioo of tr•n.cni)Lon. oddition of 
5' cap. nddition of poly A LJU. splicing. 
t:rnnspori tu c~1oplasm 

All yllur clllls conl.'lin proto·om:ogcne. 
which can ciiJnge into cancer~ausing 

g"'t"' Why do c~lh po:ISess such potontial 
tlme bomb>'/ 
a. l'roto-oncogcoc pml"cl cd l> Crom 

infection hy cancer-c;lnsing viruseN 
I>. Proto-nncogen< i'l genetic jttnl; thut has 

nfl! yet been dintinated hy ""1\lral 
•clcclion. 
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24. 

2S 

c. Proto-oncogene o.rt uno1~idohle 

t:nvironmcnta I Cll rcmoQ<'11• 
rl l'rot<H>nco!lene • .., n...-cs<a" lor 

nunu>l cmtlrol ufccll divi>wn ' 
Re;;c.arcltcl'$ hOI c fotutd hom.:olic gen"" ut 
humons. bul Ut~y ale ngl )Ct <:<;11410 bo\1 
these genes ~h•fl<' the human phatolypc 
Conftdenna the fiutcltnn.o, of homoolic 
genc:s ore .;omp.or>hlc in Drll'IOfllula ond 
ltummm. which octb of the foUo\\ ine 
<L'Iterm:nl$ " mo•t lil:th• to be their 
fuM~tm m hunuru1 • 

• l><temttnins skin ..,d hair color 
b Rcgubtin~ tlte cdlut.r nt<1abo6c r•tc 

ond growth 
~ Determining th:tl orm• com.: ofl the 

upp(r portton of the tor.;o and l~s• 
from dtc IO\\<'f half uftlt• bod1 

d Regubtine the rate and ltm,;s of coli 
dhiJum 

\\1ttdt one "' tl>c pam• ul on~\\cr• 
provtdcd hclo1• 11 ill corrc.:tll till tltc 
hlnnl.s m the IIJicmciJI. "In Toke• ond 
pond~. oturophtCollon occmrM ''hen ri) 

lc.tdinl! In till '"1 
n. (i) lc1 cis uf di.-oh "" 10: m<='. ( ii 1 

hicarh(Ht•l• level• Inn hiQh to ••ppor1 
lil'c 

h h) U)Q IIIIlCh OUU'JC111~ 1111\\ into i,ho 
"$1<.'1' body. (ii) onaurohi~ conditioaY iu 
duGper 11 a ten 

~. (i) po:<tici~<.,. 3rc "ashe:~ ull' 
ogricultuJ3IIuud: (ii) t~rc.lllcd u~ut1tie 
hiodi,cr•ity 

cl (i) pnm•ry rmxlu~:Cr~ arc ~tiled h\ 

l'nllultlln (ii) "~" "'"" ol ur~unt'lm~ 
It highct tmphk lc,cl\ 

ln ..:ologic•l p:trlanO<. 'lhich of the 
followtns e:tr1 he dcfrned,. • popul•hon7 
• All tlto ••••..:b th>~ arc lr•l•pcd n • 

sptdcr web 

b All the plant• '" • forot 
~ All the ar1bworms th•t Iii'< in • 

gr•>5bnd lllU> tho-.c m the for.::st 
d . • \U the sandol'lood tn:cs ill o ui\.:n 

fo~t -
\\ hieh one of the follo11 ina octrvttics does 
~{)'1 am:.rQ.\C the: ~On~t."nlnlioo of 
greenhouse 8""'" 111 the alntoJph<....,'' 
• lnet'e3JIR8 the number of cow• and 

sheep I() help feed • l\1'011 lug hum•n 
P<ll' u lou on 

h. Durning tror•icol 111iu """"" lo cleat 
land lor grnltn!.' 

27, 

28. 

29. 

3(). 
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c. I eavln!! le.1k. m nanlr.l I gM p1p<:hnt.:< 

tu,.;hcd,ed 
d. Sprmding .-It ton run ..Is tu pt'CI ,.,,, t~c 

formuliun 
Organi~m X can see ettlor.; we c•nn<tl onol 
sen•~ traces nf chemical• \\ c """n<~ 
Ho""' cr. if llfttanism X .:..tmot h""r , . .,, 
"elL then "hid. ''"" of the full<l" ins 
•tatemenlll ~ould he tlte ultimotc 
C'\piAnaliOn for thcir p~•r heanng• 
>. Org•ni.m X '" tou •null tn h01c: 

functional auditol') org•ns 
h Hearing m•r not contnnute much to 

tho rc:productil'e •uc:""' of organism .\ 
0:. If orgonism X could hcot "ell ill> br..in 

u-ould he sw•mpcd \nth unnox:<S>>l') 
infomtalion 

d, Tiais IS 311 e;.'(J)ntple of >llnttSIIt 
[ve-ry morning 01 research studt.-ni lunts on 

the light in • !Jaborntory >quorium to feed 
the (JSh, At'er a C(lnple of weeks of Uus 
routine. Ute student notic.:d tltDI tl1c ll~h 
~orne to the swfaa: to fct~d J.s 1oon :u the 
lights arc lnmed on, The behovwr nl the 
lish as a resullnr 
a. Uabitu•tion 
b. POllttivu phototaxis 
c lmprintjng 
d. Cln;;sical conditioning 
If un indi,•iduol were to !\USC • ~cl or 
a'Oiotr.co. wbi"h one Clf the li•lluwing •ct• 
\\ ould n..""'uh in ~ mn>:imnl ccmtinunl1cm of 
his 0\\ n gene pella I throug)t ~uc.:cs•l\'c 

l!cncrllliotts? 
a. Eight ii11>l c<ousin' 
h l lnc OlfliJlnnll an<! I\\ o nioco:< 
"- One >ihlint~• unc grandcltalcl. ancl 11111 

l'ill!il 4!0Ubillb 

d One ntlsprin!!- one ncpht:\1 , ·'"~ '"" 
gnndd.iklr"" 

\'(10 bbd 0 fCII L'CilJ! II the ltp Of Ott 
llllunol pole uf • g;>>tnallling frog emb"o 
with • Ouorc:s'""'' d~e. \t tlte end ·or 
c:m~ogcnos"· '' hO'e \IUIIId ) ou lind the 
Ouor..,dng ocll$'1 
• The c:tr<fuc cells 
b !'he p:>ncre:atic cell! 
o:. I be neural <(Us 
d. The inte..luul cdls 
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