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HPJ'~ I PART 'A' 

1. 'QCfi 16.2 ~. ~ ~ <);' cf;t q;r 2 ~. 31m' 
.:> 

C<Jm '&1 'QCfi ~. ~ 3mT(la1 22 UGi 1fr . 
.:> 

'&. Cf1T ~ <);' ~ cg- CfiT ~ ~ <mG1I' 
.:> 

~ 

1. 3.5~. 

3. 14.0~. 

2. 7.0~. 

4. 22.01fl'. 

1. A 16.2 m long wooden log has a uniform 

diameter of 2 m. To what length the log 

should be cut to obtain a piece of 22 m3 

volume? 

1. 3.5 m 

3. 14.0 m 

1. 7 

2. 7.0m 

4. 22.0 m 

2. 9 

3. 3 4. 1 

2. What is the last digit of 7 73? 

1. 7 

3. 3 

2. 9 

4. 1 

3. 'QCfi 3'113'!:JCIIG1 ~ CfiT 'fCfUt ~JIT ~ 3rtf 6 
.:> .:> 

~ ~ g-1 ~ "ii'R Jt 'fCfUt ~.3IT cfi'r 
.:> 

~ ~T: 60, 30, 20 ('ft:IT 15 ~I ~ 

'QCfi ~ ~ '&. c=rr 3m5ffr cJ ~ Jt 

'fCfut-~.3IT cfi'r ~ CRIT ~ ~ ~? 
.:> 

1. 10 q 5 

3. 15 q 15 

2. 4 q 2 

4. 12 q 10 

3. · A lucky man finds 6 pots of gold coins. 

He counts the coins in the first four pots 

to be 60, 30, 20 and 15, respectively. If 

there is a definite progression, what 

would be the numbers of coins in the 

next two pots? 

3 

1. 10 and 5 2. 4 and 2 

3. 15 and 15 4. 12 and 10 

4. 'QCfi ~ .3ftraft ~ Cf1T ~ ~ '&, 

~ 30 ~ c;fe;lur cfi'r ('RQi ~ Vcfi 

3C;<ITGf Jt qgij(fi~ ~ ~ <);' fc:ro' ~ 
-

.:> 

~ ~ '&I ~'tl'TR <:$ ~ cfi'r 

CWll 40 ~ ~ 'QCfi ~ ~ Jt 10 

~ c);' fc:ro' ~ ~ -~ '&I fin{ <:$ 
.:> 

~ ~<ficctCH ~ ~ ~ ~ qr Cl'f'Cffi 

3ITCfr ~I ~ ~ S1J ~ ~ 31m' 

'Cl'lfct ~ ~ '&. Cf6 3fC1afr ~ ~ ~ 

~<);'~~~ 

1. 85~ 

3. 135~ 

2. 155~ 

4. 1 "tit ~ Cfid1 

4L A bee leaves its hive in the morning apd 

after flying for 30 minutes due south 

reaches a garden and spends 5 minutes 

collecting honey. Then it flies for 40 

minutes due west and collects honey in 

another garden for 1 0 minutes. Then it 

returns to the hive taking the shortest 

route. How long was the bee away from 

its hive? (Assume that the bee flies at 

constant speed) 

1. 85 min 2. 155min 

3. 135 min 4. Less than 1 hour 

5. 12 *· ~ <);' 'QCfi ~ <);' 3i'R t8r 'QCfi 

trefr, ~ cfi'r ~ ~ ~ ¢ qr ~ ~ <);' 

qa- cfi'r 3itt ~ 'QCfi ~R'J'CIG CfiT ~ '&I 

trefr ~R'J'CIG CfiT ~ 'QCfi ~ tm qr ~ 

~I ~ cJa:rr cfi'r ~ ~ ~. c=rr ~ <);' ~ 

~~~qr~~q-afr~~~ 

1.16 lft. 
3.12 lft. 

2. 9 *· 
4. 14 ~. 
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5. A bird perched at the top of a 12 m high 
tree sees a centipede moving towards the 
base of the tree from a distance equal to 
twice the height of the tree. The bird flies 
along a straight line to catch the centipede. 
If both move at the same speed, at what 
distance from the base of the tree will the 
centipede be picked up by the bird? 

1. 16m 

3. 12m 

2. 9m 

4. 14m 

s. lJ(11 ® fm1 3l 'Q" ~ ~ (tql ~ oo.m q'{ 

~sf qcf CfNf ~ qw:r .~ m=a t ~ 
~~ mr~t)l~~~~~: 

A 8 

D C '-------~-----J 

1. 2 
3. 5 

2. 4 
4. () 

6. An ant goes from A to C in the figure 
crawling only on the lines and taking the 

4 

7. ~ ~~ ClTQ' ct¥Jiihl'( ~ 3l 'Qifl' ~ 
'QI~fmifl ~ ~ ~ ;;rrcft ~I ~ ~ ~ 
~· OAB 3f ~ ~ SII~ChC'II ifm ~ 
(~ LAOB=x~ ~) 

1. 2x 
2. X -7r 7r 

3. X 
4. 

X -27r 47l' 

7. A point is chosen at random from a circular 
disc shown below. What is the probability 
that the point lies in the sector OAB? 

(where LAOB = x radians) 

2x 
2. 

X I. - -
1l' 1l' 

3. 
X 

4. X -
27l' 47r 

least length of path. The number of 8. 
ways in which it can do so is 

A B 

D C 

1. 2 

3. 5 

......._ __ __._ __ ___. 

2. 4 
4. 6 

~ R ~ ~ a-4ur ~ ey ii'R 
4'<1CiktC'I ~· ~r ~. 3fltlfcffi ~ ~ 
~ ~Cflcl('11 ~ (~ cffi" ~)I ~ ~ 
~ q 3ifcm' 4'(1Cikt('1 ~ ~ iftq:· ~ 

~~ 

1. R 

3. 2R 

2. R{Z 

4. Ri3 
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8. 

A ray of light, after getting reflected 

twice from a hemispherical mirror of 

radius R (see the above figure), emerges 

parallel to the incident ray. The 

separation of the original incident ray 

and the final reflected ray is 

1. R 

3. 2R 

2. R..fi 

4. R...J3 

9. "QCfi ~ 8 ~.iiJT. mat c:rm 2 ~.iiJT. ~ ~ 

"QCfi ~ f.f;fR: ~ ~ 3JniT ~ ~I 

~ or CflU; m.rrr 'tRT<IT 3lR" ~ ~ 
~ ~ ~ 

'(f;5l'if ~ "tffift 111 i'll Cfl<{ 1 0 ~. 11T. '(f;5l'if 'CI"fi''T 

~ i~Gll<UI 31'1f.\:lf11Btt Cfl)- tRIT m ~ qrafr 

~ ~ tft;;l Cf "tffift CfiT ~T: 1/20aT 1/10ai 

awT '(f;5l'if ~ ~I qrafr ~ ~ ~ CfiT 

'(f;5l'if 9.2s ~.m. ~ 'ifliTI ~ or ~ 
~ 

~.iiJT. ~ ~ 'a)fr ~ 

1. 0.5 kg. 

3. 2 kg. 

2. 1 kg. 

4. 3 kg 

9. A king ordered that a golden crown be 

made for him from 8 kg of gold and 2 kg of 

silver. The goldsmith took away some 

amount of gold and replaced it by an equal 

amount of silver and the crown when made, 

weighed 10 kg. Archimedes knew that 

under water gold lost 1/20th of its weight, 

while silver lost 1/lOth . When the crown 

was weighed under water, it was 9.25 kg. 

How much gold was stolen by the 

goldsmith? 

5 

1. 0.5 kg. 

3. 2 kg. 

2. 1 kg. 

4. 3 kg 

10. QCfi uSr ~ f1larc ~ tier ~ ~ ~ CfiT 

cn)ur, 7:35 ~ <8IT ~? 

1. o' 
3. 19.5' 

2. 17.5' 

4. 20' 

10. What is the angle between the minute and 

hour hands of a clock at 7:35? 

1. o' 
3. 19.5' 

2. 17.5' 

4. 20' 

11. ~ CfiT "QCfi "ifi('lR", ~ A ~ B ~ (=fCfl" 

~ ~. ~ ~ m=ct ~ ~ A q-{ CfT1ffi 

3ffifr ~I mfr ~ ~ "Jffi1 ~ ~ 6, 

~~a¥~~~~cJ~ 
QCfi ~TT * tm- M 6'1 QCfi 'tfttr q;)- A ~ B 

(=fCfl" ~ H QCfi ~ ~ ~I ~ 'tfttr ~ 

A ~ B (=fCfl" ~ ~ c):; c:tm=f ~ ~ CfT1ffi 

3ffifr ~ ~ ~ f1l (ilafl? 

1. 120 

3. 240 

2. 60 

4. 180 

11. A stream of ants go from point A to point 

B . and return to A along the same path. 

All the ants move at a constant speed and 

from any given point 2 ants pass per 

second one way. It takes 1 minute for an 

ant to go from A to B. How many 

returning ants will an ant meet in its 

journey from A to B? 

1. 120 

3. 240 

2. 60 

4. 180 
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12. 

12. 

3lCR' G"~nm s-.:m ~tw-3f1Cfi'R" ~ eRr armrr v 
t\" I C11i 3fCfO'fi" ~ tff 3Tit)' C1cfl t:fJO'tt ~ 3RT 
'Jfml ~ 3l trraft Cfif ~ t\" 

1. 
v 
2 

v 
3. 8 

v 2. 
4 

4. v 
16 

The capacity of the conical vessel shown 
above is V. It is filled with water upto 
half its height. The volume of water in 
the vessel is 

1. 
v 
2 

v 
3. 8 

v 2. 
4 

v 4. 
16 

13. trraft ~ ~ 3ffr "Qql ~ ~ ffi" qiT. 1jJfct 
~ ~ F trrat 3l ~ 3Tit)' qro:ft- qiT ~ 
~ ~ ~r.t\"1~·~ :~ t- iil'TG ffi" 
~ 10% * CflfrGr tfi"Gft w ~? 
1. "Qql 2. G)" 

3. <ft;:r 4. 't:l'r{ 

13. A large tank filled with water is to be 
emptied by removing half of the water 
present in it everyday .. After how many 
days will there be closest to 10% water left 
in the tank? 

1. One 
3. Three 

2. Two 
4. Four 

6 

14. n "Qql '>ll'tffiCfl mr t\"1 ~ n5 ~ t\", m 
fv)1:o:r 3l ~ CfliT ~ t\"? 
(A) n~t\" 

(B) n3 ~ ~ 
(C) n4 ~ ~ 

1 . c):;cfi>r A 

3. c):;cfi>r c 
2. c)m(;r B 

4. ~A BtiT B 

14. n is a natural number. If n5 is odd, which of 
the following is true? 

(A) n is odd 
(B) n3 is odd 
(C) n4 is even 

1. A only 
3. Conly 

2. B only 
4. A and B only 

15. ~ fcti IIJUllh('lit (xl + Yt) (x2 + Y2l· "(X2o + Y2ol 
tN 3fltr ~ ~ ~I ~ ~ tJG ~ 
~~"Qql xc=rm ~~ Y ~· 
1. 1 

3. 10 

2. 5 

4. 20 

15. Suppose you expand the product (x1 + Y1Ux2 
+ Y2l···(x2o + Y2o). How many terms will have 
only one x and rest y's? 

1. 1 2. 5 
3. 10 4. 20 

1. 12 CTtJr 20 

3. 13 CTtJr 21 

2. 13 CTtJr 20 

4. 10 CTtJr 11 

16. In the figure below the numbers of circles in 
the blank rows must be 
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1. 12 and 20. 2. 13 and 20 

3. 13 and 21 4. 10 and 11 

17. ~ ~ '{.Tq) hs1~:1 * ~ ~ * ~ 
(w)~ ~(t) q;)" ~~~.err~ 

~Jl<)- ~ 'tl'R ~'l!ll~ii * ~ ~ ~ rt 
~-;51!~ l.K 2~. W ---- w 

~----
t~ 

t~ 

3.~ w ~ 

t4 

17. If we plot the weight (w) versus age (t) 

of a child in a graph, the one that will 

never be obtained from amongst the four 

graphs given below is 

lw l ~ ':,,"'"" -
~ ~ 3.h-w -

t-+ 

4.h w -~. 

t-+ 

1. 1 

3. 2 

2. 0 

4. 3 

18. Find the missing number: 

~~~ 
~~GV 

7 

1. 1 

3. 2 

2. 0 

4. 3 

19. '{.Tq) ~ tiJ"flCfi'lDI x2 + ax+b=O Cfi)" ~ 

Cfi«t W trcn ~ ~ a Cfi)" ~ 'RTG1 ~ 

~ 6 om 2 qn)-1 ~ ~ ~ ~ b 

cnr ~ 61J01 ~ ~ 6 nm 1 qn)-1 a ~ 

b * ~ 'RTG1, ~T: 'Cfm ~? 

1. 7 om 12 

3. -7 om 12 

2. 3 nm 4 

4. 8 nm 12 

19. In solving a quadratic equation of the form 

x2 + ax+b=O , one student took the wrong 

value of a and got the roots as 6 and 2; 

while another student took the wrong value 

of band got the roots as 6 and 1. What are 

the correct values of a and b, respectively? 

1. 7 and 12 

3. -7and12 
2. 3 and 4 
4. 8 and 12 

20. en-~ * <trtr *" ~ 6 ~- dt. ~~ 

1:5oooo om 1:5ooo .3r.iffitr * ~rr * ~ .:> 

6flT:r *" ~ ~T: q::m M7 
1. 12 ~.dt. ('{m 1.2 ~.dt. 

2. 2 ~.dt. ~ 12 ~-*· 

3. 120 ~.dt. ~ 12 ~-*· 

4. 12 ~.dt. ~ 120. 6ft. 

20. The distance between two oil rigs is 6km. 

What will be the distance between these 

rigs in maps of 1:50000 and 1:5000 scales, 

respectively? 

1. 12 em and 1.2 em 

2. 2 em and 12 em 

3. 120 em and 12 em 

4. 12 em and 120 em 
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mar ·w-, PART ·e· 
21. m mm"~ 4'{Jil01 A 3tR" s ;R- ~ .:> 

dl ~ cntcrr~~ ~~~m~cn·"~ 
Jl~~)~~f«l~IQ ~ 3frCRT ~ ~ ~ >Jft1 
~~~·~t? 
1. A 3fR" B ~ ~ g 3fR" ~1$~)\il<fi 
~~~gl 

2. A JtR B ~ OW 3"11i!IT1i'fl(1 ~ ~ 3fR 
m ~ Wl<Hitn ~ ~ ~ 1 

3. A 3fR B ill~{~(i 'tffil ~ 3fR" -qq:; ~ 
em felCh~{"! ~ ~ 1 . 

4. A 3-tR a· ill J •<f6o M ~ 3tR -qq:; ~ 
'q1)- 3i1Ch~(1 ~ tr I 

21. Which one of the following non"covalent 
interactions between two · non"bonded 
atoms A and B is most sensitive to the 
distance between them? 
l. A and B are permanent dipoles and are 

involved in hydrogen bonding. 
2. A and B are fully ionized and are 

involved in salt bridge formation. 
3. A and B are uncharged and .repel each 

other. . 
4. A and Bare uncharged and attract each 
· other. 

22 •. mtraTI ;R' ~ ~ ~ pKa ~ f!ci1\-(1Cii 
c41'1141 fatH:r ~ ~ Cfi'ta:r"m ~ q;{(tr t? 
1. a-.wfr.riT ~ ~ pKa e:-.mfu:ft' ~ 

ill pKa ~ 3"Uf {ftm .·~ I 
2. a-.wfr.riT w=J:.~ · CflT pKa E -.mfu:IT ~ 

ill p Ka ~ fatJ=;;:r tffi:IT t I 
3. a-~ ~ <fiT pKa t-.wfim ~ 

ill pKa ill ~al {ftm t I 

8 

4. a-.m:ft'iiT fi1W' tfiT pKa 3"11~ift0l ~ 
aatfaH'Iit ~c\' ~ ~ pKa ~ 3W 

6Rrr ~I 

22. Which statement best describes the pKa of 
amino groups in proteins? 
1 ·. · pKa of a-amino group is higher than the 

pKa of e:-amino group. 
2. pKa of a-amino group is lower than the 

pKa of e:-amino group. 
3. pKa . of a-amino group is same as the 

pKa of e:-aminq group. 
4. pKa of a-amino group is higher than the 

pKa of guanidine side chain of 
arginine. 

23. Clil$dChl~41 tR' 2, 4-SI$ifl~)cfilcrfi<>J <fiT 
CRrr ~ {ftm ~ ? 
1.~ ~· ~ q;r ~(fit~ 

$NCfS::Iit 4R'f~Ci1 q;r {i~flif fif:it ATP 
m~ Cfi)' ~ ·cttt ~r ·~ I 

2. ~ 3fioRq; JOtt$dCfl~ill Cfl<'IT ill 
3{R'-tJR' ATP-ADP q;r ffifa"IJOt;q fi~f1l(1 Cfit 
$NCfS::lif qR<:f~Ci1 3tR ATP m~ Cfi)' 
~~~I 

3. ~ ~ t, 11, .3-fR' 111 tR $N~Iit 
4Ra~Ci1 3tR ~ m Cfi)' ~ 
Cfi«lT ~ I 

4. ATP ~ ~ ~-~ 4ln=4RCfl 
~~~3fR~~Cll)' 
ti~ 111 (1 «ll«1T ~ I 

23. What is the effect of 2, 4-dinitrophenol on 
mitochondria? 
l. Blocks A TP synthesis without inhibiting 

electron transport· by dissipating the 
proton gradient. 

2. Blocks electron transport and ATP 
synthesis by inhibiting ATP-ADP 
exchange across the inner mitochondrial 
membrane. 
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3. Blocks electron transport and proton 
pumping at complexes I, II and III. 

4. Interacts directly with ATP synthase and 
inhibits its activity. 

24. ~ ~ ~ 30% ~<'llf'ilCI1 RI<;_4<HICI1 ~ 

~ mfr ~ <'II fal Cl1 Cfi)" Cl <'II$ Rl Cil' G._Qm 

~ICI1iana cnt f?;m ~ m 
1. cf;sffia1"1 ~ ~ ~ 1 

~ 

2. ~-~ ~ ~ -an:mT I 

3. ;H~qo1 ~ ~ qna"Cil a:$T ~ 1 

4. ~<'llfila:J-"ftlliTiiana >fttrir, ~ >ITtrir 

cfi'r '(1(>fiiT ~ Cfi;Ff ;H 'tRl d ~ I 
~ 

24. A protein has 30% alanine. If all the alanines 
are replaced by glycines, 
1. helical content will increase. 
2. ~-sheet content will increase. 
3. there will be no change in conformation. 
4. the alanine-substituted protein will be less 

structured than the parent protein. 

2 5. 41 I 'fCfl) fi't ftlsl 'f1T ?;Cf fsh fC:: (if! 'ft Sfi <HoI 

di4Sfi<H(Tm) cffi'l<r 3fcJ=<'I" ~ tR fmR 
<fi«1T ~I ~ ~a-<r ~ 

1. mfr \hlflh)ffi~sl CfiT Tm · QCfl'ft<HiiTI 

~ 
2. DPPC CfiT Tm ffilhl1d<H 3ffi" DOPC CfiT 

3"t.il(10R ~ 

3. POPC ~ DOPC 'f1T Tm QCfl'ft<HiiTI ~ 

~ DMPC 311rclT DPCC ~ fatH:r ~ 

4. DOPC CfiT Tm o-4CI1d<H 3ffi" DPCC CfiT 
" 

Tm 3"t.ild<H ~ I 

25. The gel to liquid crystalline transition 
temperature (Tm) of phospholipids is 
dependent on the fatty acid composition. 
Considering this, Tm of 
1. all the phospholipids will be identical. 
2. DPPC will be lowest and DOPC will be 

highest. 

9 

3. POPC and DOPC will be identical and 
lower than DMPC or DPPC. 

4. DOPC will be lowest and DPPC will be 
highest. 

26. ~ trp ~ ~ ifl'il" W 't'i<'I4CI1 ~ 

~ ~ ~lac 3114~<!{ ~ ~41fACfl ~;zi::(vt 

H ~cc1~CI1 ~-m~ ~ ciJlt$11"11 Cfi)" 

~ Cfi«<T ~I ~ ch'l Gt Q fcfl fa1;J:;;r H 
~ q;'tCf1-_~ ~ ~ 3"ff ~ H, ~ 

Cflt$flH1 ~ =ti <'111la ~ tntor 

q;rc;r ~. ~cdcntiTI ~ cfi'r ~ 

Ml? 
1 . 1IT::(" Bif '\jj6f ~ ct•d 'ft 3ffi" " <'I Cfl) 'ft cJc;IT 

" 
61"~~~1 

2. 1IT::(" Bif '\jj6f ~ CR.) 'ft 3ffi" 0 

" <'!" Cfl) 'ft cJc;IT 

~~~~I 

3. m=r Bif ~ ~Cfc.){"l m ~ ~ 
~ 

~ 3ffi" "<'l"ctihi ~ M ~ I 

4. m=r Bif ~ ~ctc.)tt ~ ~ M ~ 

3ffi" "<'i"Cfl)tt ~ ~ ~ I 

26. You have created a fusion between the trp 

operon, which encodes the enzymes for 
tryptophan biosynthesis, under the regulatory 
control of the lac operator. Under which of 
the following conditions will tryptophan 
synthase be induced in the strain that carries 
the chimeric operator fused operons? 
1. Only when both lactose and glucose are 

absent. 
2. Only when both lactose and glucose are 

present. 
3. Only when lactose is absent and glucose 

is present. 
4. Only when lactose is present and glucose 

is absent. 

1.1. fa1;J:;;r H ~ m-~ ~ Cfi"a:r wm 
~ 

CfiTpH 3ffi" RIG4C1-314Eic4 ~ l!Cfl'ft<Hia:J 
'~ ' 

WIT? 
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1. ~~~~e)t~lt\1 Qci" (>ll$'filtl)<H 1 
\ \.1 • ' \...1~ • 2. fll~elfll ()1' "QCf CHI$GICfll lll CfiT .3-l(lt-Cfim 

~~I 
3. ~m~ e) tffi>1 vcr tJ sh"l) <A 1 

4. :BI$e)Cfll~'!ll$ .3ntTr:fr vcf .3-fc;r{"q;m 

~I 

27. Which of the following pairs of subcellular 
compartments is likely to have same pH and 
electrolyte composition? 
I. Cytosol and lysosomes. 
2. Cytosol and mitochondrial inter 

membrane space. 
3. Cytosol and endosome. 
4. Mitochondrial matrix and inter membrane 

space. 

28. ~ ~ <:); 'J=il-<:f fiCH"t.'tlliCI1 3fR 
.;) 

fcl OB Jj "t.'tl ;q Cl1 t" ~ A-~ ~ ~ Cfi'ta:r-m 
'3"ITR ~ 3q <lj,Cfct Wn7 
1. ·~ 'BJifl":iJOI ~. t[Cfl' 6fT{ falfm:r ~ 

t" 3'CRh=r, Cfll$cAe)c:nh ~&'-<HCI1ffiCfll tJ, 
t~ Crllc-Ji Cfl ftiU tf{ 6T ~ ~ s (>f c:fi'l c:r ct M 
~I 

2. ~ 'BIFI*(~OI ~. t[Cfl' 6fT{ ~ ~ 
t" 3'CRffi, Cfll $cTl e) en) { ~&'-IH 01 ft:l Cfi I Q, 

tiCI1k·JiCfl ft1U tf{ 6T ~sc>t~tct tiTff ~~ 
3. Cfll$ile)Cflh. ~<HCI1ffict~lti ~~ 'ct"Cfl" 

ill tiC11)(-CHCfl ftRT tf{ ~s(>lc:fi'lcrct ~ ~. 
(l(=q"~T:JRl 301CliT ~ill6c>t~Cfi'{UI ~31 ~ 

. .;) 

~~I 
4. Cfll $«A e) cnh ~a-""fH Cl1 ffi Cfll Q ~ :lfi:U I 1\CH Cfl 

~ ' I' 

M tf{ ~ ?iCll" (lcFi m ~sClc:fi'l crct 
~ ~ 3-tR (l(=q"~mcf 3alCfiT 
~~S(>J~Cfi'{U( '6TctT ~~ 

28. Regarding microtubule assembly and 
disassembly during cell division, which will be 
the most appropriate answer? 
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I. Once formed, kinetochore microtubules 
depolymerize at the plus ends throughout 
mitosis. 

2. Once formed, kinetochore microtubules 
polymerize at the plus ends throughout 
mitosis. 

3. Kinetochore microtubules polymerize at 
their plus ends up to anaphase, at which 
point they begin to depolymerizc'; 

4. Kinetochore microtubules polymerize at 
their minus ends up to cytokinesis, at 
which point they depolymerize. 

29. "'rctcrrct t" ~ ~ ~: ru(\~m101 M ~ 
1.GC~~I 

2. Ci)o:IT AT vcf GC ~ ~ I 
3. ~ CfiT CfiT$' ~ fm:na:r ;;:rtf I 

4.AT~~I 

29. Origin of replication usually contains 
1. GC rich sequences. 
2. both AT and GC rich sequences. 
3. no partic.ular stretch ofs~quences. 
4. AT rich sequences. 

30. TT. iliTr>nf 3m" 'Q01 rr q'(ffi CFt~\11 CfiT cr-

3qQCf1Cfl 

1. 31 ".! c'l &CI1 ~ o=tffi Cf1«==T 6 3-tR 
81 tffCfi'{OI t" 'J=il-<:f ;;:fiTJ f.JR ~ ~ 

2, sn)s Q \111 $Cii 1 qtTcf;- t" >ffi1 ~ en)" ~ 
. .;) 

·~~ 

3. sn)s Q\111$Cii ~ ~ ~ 'QG1 rr ~ 
3fTiitrar ~ Cf1«==T ~ 

4. sn)s Q \111 $ Cli ~. 31 a-41 crll fsh;q I CR" 

31Cijc'l{gCI1 cfi)" .~ ~ ~ 
Cf1«==T 6 

30. a-subunit of E. coli RNA polymerase DOES 
·NOT 

1. initiate transcription and fall off during 
elongation. 

2. increase affinity of the core enzyme to the 
promoter. 
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3. binds to DNA, independent of the core 

enzyme. 
4. ensures specificity of transcription by 

interacting with the core enzyme. 

31. ~frtt ~ ~ (eiF4E), -;;rr ~ICI1ict'£UI 

(translation) ~ tiiJ8Cfi ~li::tol ~ ~ ~. 

;q:_*nmt'l ~:m Jt ~ ~4Glct 

M ~I QCii' ~ Jt ~ ~fttrq;ffi at 

~-uRI 'f"ctC11cn~<ii <®- ~:m cnr 
eiF4E ~ ~ ~ ~-~c<llfctcti:h{OJ ~ 

~ (transfect) fc!:iml ~ 

Ql(>lfq~q ~ ~fr'Q-dfr 

1. ~q~q)fflfl (apoptosis) 

2. CI1Cl?lc:tfi<IOI '*'4i(i{OI {neoplastic 

transfonnation) 

3. ~ 4nCldCi1 ~ 

4.~ 

31. The cap binding protein (eiF4E), which is 

involved in the global regulation of translation, 

is highly regulated in eukaryotic cells. In an 

experiment, a researcher transfected 

mammalian cells with (e1F4E) gene for its 

overexpression. Due to this, the cells will 

undergo 
1. apoptosis. 
2. neoplastic transformation. 

3. no change. 
4. differentiation. 

32. ~ T4 1!'. ~ cnT oHSfifilct Cfi"l' 
..;) 

.wro=rr tr v.rr 'Q" ~ Jt ~ CfiU ~ 

~I ct'(=4'~"'tiTC"I' fcNTur <®- ~ CTiT 31 Ci1 ~ :m Ci1 
- ..;) ..;) 

tfrCi1' ~JIT Jt ~ ~I ct t=Cfi I (>I .3fl'ffi1cfl 

(immediate early), .3fl'ffi1cfl (early) 3-tR' 

fcl(4R!(i (late) I ~ <wftr ~ ~ 
' ..;) 

'4't mfr e:rUq; fclc;_<IOI <H ICrl ~ ~. ~ 3t 

~li::tOJ~~ 

1. ~ ~<r @"{ '4't I 
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2. ~ 31R" 'QG1 'Q" qrf<i:I<H~\Ji ~ 

~qj(i'(OI q:r{ '4't I 

3. G1Cfta:r q'ff<>1<H~\J11 ~ m~ «R '4't 1 

4. 311"{ "Q01 'Q" ":H"~~ ~-~ cf;'r ?;{ ~ 

«R '4't I 

32. Bacteriophage T 4 infects E. coli and 

injects its DNA inside the cell. The 

transcription ofviral genes occurs in 

three stages: immediate early, early and 

late. All the promoters on viral genome 

are available, but the control takes place 

at the level of 
1. promoter strength. 

2. modification ofhost RNA 

polymerase. 
3. synthesis of new polymerases. 

4. tum over rate of RNA synthesis. 

33. dJT<H' ::tt,UIIC"Iictl atcrrur, CRJ!RfJM 
..;) 

R.1tJ/Jfi!J4! {Klebsiella pneumoniae) <HCrliS<fi 
~ 

..;) 

Jt oHSfi<HOI ~ ~ CfiU; tiel ~ 6fTc; ~ 
..;) 

-

~ t;rt:TT(1 (severe septic shock) Cfimlf ~I 

~ tTcfiR' ~ fiSfi<H o I ~ ~ fa1Hr Jt ~ 

m-m ~ Flit D"ffil ~ 

1. ~ 3'ict>tlfcllll tii$C:~Chl$~cri1 

CTiT .31R1 ~ m ~ 1 

2. ~ ~ CfiT' 3'rm{ 'Sffii-TNFa 

1)1 ffif<fs) c;:_qm fcli<:rr ~ ~ ~ 1 

3. ~ mm:r ~ 3'rm{ ~ ~Ci1<£lldi\Jt 

\5fl Cl I fUel Cfl mt'r;IT CTiT 3 4 4) a I fcfim ~ 

~~I 

4. fi"\Jtdt ~ ~ 3'rm{ ~ ~ 

4Ci14fal\51 TNFa - ~ fcrUtft" CfiT 
..;) 

34ma1 fcn<:rr ~ ~ ~ 1 

33. Gram negative bacteria, Klebsiella 

pneumoniae, upon infecting humans, results 

in severe septic shock after a few hours of 
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infection. Which of the following is not true 
for this type of infection? 

I. Cell wall endotoxins· cause overproduction 
of cytokines. 

2. Septic shock can be treated by anti-TNFa 
antibodies. 

3. Recombinant bacterial proteins can be 
used for the treatment of septic shock. 

4. Recombinant TNFa receptor antagonist 
can be used for the treatment of septic 
shock. 

34. ~ Jl ~ ifit=r-~ ~ ~~ft>101 
~~~~6-Tlift~~ 
1. ac:;r s* a <>j\Cfi~\51 q~q~Oi 1 

~~:\-' -::r p, < 2. ~ s* a(4($Cfll"' mnror·J 
3. cmr '3\0Cfi ;R- iSlc;;T ~* cmr-31qEh!lii 

..:) 

4. a <i Cfi~ {1-Gi C1 \51 li1 Oi cfi'r t:rt)" Gt I 

34. Which of the following is NOT associated 
with insulin action? 
1. Increased glucose transport. 
2. Increased glycogen formation, 

' 3. Enhanced lipolysis in adipose tissue. 
4. Decreased rate of gluconeogenesis. 

(adenoma) 
Q!fi<TJ)Cflrrncr!~CHI (metastatic adenocarcinoma) 
Jl q ~ q Rf ct ~ \51l0T t, ill fa1;J:;;:r * ~ 
Cf1'ta:r-~ ll1fJ1Cfl1 CfiT ti~~\5101 ~ ~ 
~ ~ JiqEJR;ct ~ "'IQa(l? 

1. <ti1Jl\Jla=J w.mr IV JtR $l~f.i)CJ=J 

2. 4ll$¢1)a"lRc01 -crcf f32 $~f.J)CJ=J 
3. Acr(>f)~~R;Q\Ji ~ ~ ruR:Q\Jl 
4. Q<>II\"RCJ=J ~ ~JlfcRG1 

35. When adenoma is converted to metastatic 
adenocarcinoma, which of the following 
combination of proteins is almost certainly to 
be degraded? 
I. Type IV collagen and laminin. 
2. Fibroncctin and P2 integrin, 
3. Metalloprotease and serine protease. 
4. Elastin and selectin. 
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36. ~ * ~ m-~ fimR;Ja B-lJCi' 
T-~~-mirfr~t'? 
1. QC::Ifct.a41-~c>tiaftr.t~ffl41 
2. ~ ~ CfiT ~diiJild<>fl~~f.FI'lJI 
3. mf411~-Q~il fi(;r~ 
4. wc::;rr CfiT Q a II CHI a <>filS'~ iffft 'lfl 

36. Which of the following is considered to be a 
combined B-and T-cell deficiency? 
I. Ataxia-telangiectasia 
2. Swiss type agammaglobulinemia 
3. Wiskott-Aidrich syndrome 
4. Bruton's agammaglobulinemia/ 

37. ~ J1 ~ cor Cf(f 31m ~ 1\ire~fCiilr, 
d=lt-<wr.rr ~ ~ 3-it=r:Br-m. cor faiirrur tm:rr 
t, Cfi~c>tlctl t 
1. 3i1fu' tmr I 

2. 3-Kf:~ I 

3.~1 
. ~ '~ 4. 3-Kf:y b(Cfli-'Cfi 

37. The part of the embryo from which the 
ectoderm, mesoderm and endoderm ate 
formed in chick is known as 
I. primitive streak. 
2. hypoblast. 
3. epiblast. 
4. cytotrophoblast. 

38. ~ 'fiai6Cfi c;:_qm ~ Cfi'ta:r-~ mtr.;r 
~ fi{ilG1rmCflr'ff! mtr.;r . CfiT ~ 
~ ~ '3\0Cfi FalCH't or Cfi)" 3<l'f?lcl ~ 
t? 
1. p-&1~FalG1 
2 . ii=lffi'lol I 

3. ffi CfCfl) u:n I 

4.5$~1 

38. Which protein secreted by the amphibian 
organizer induces neural tissue formation by 
inhibiting Bone Morphogenetic Protein? 
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1. ~-catenin. 
2. Noggin. 
3. Dickkopf. 
4. Dishevelled. 

39. ~):ffif?h<41 (Drosophila) ~ ~-~~falCI1 CfiT 

'tid"l\511~~ ~ ~ 

1. ~ft ~ (Fushi tarazu) 

2. ~Cii~<"S I 

3. JliCFI'i~<"(>l) I 

4. CfliRiC::'t"i $a-C::'ltC::{1 
" 

39. The homologue of ~-catenin in Drosophila is 
1. Fushi tarazu. 
2. Engrailed. 
3. Armadillo. 
4. Cubitus interruptus. 

40. ~ 3/~~C::~C::I (ap3/pi) 3<"q~CI~G1l ;A' 

Cfi'tCii"-~ ~ ~ ~ ~ t? 
~ 

1 . ~I t'" ll <:\ (>! 3fR' G(>l' 

2. G(>l' 3fR' ~ ., 
3. ~ 3fR' f::t~<ti't"l'l 

~ 

4. ~lt'"lll:\(>1 3fR' ~ 
~ 

40. Which of the floral whorls is affected m 
apetafa 3/pistillata (ap3/pi) mutants? 
1. Sepals and petals. 
2. Petals and stamens. 
3. Stamens and carpels. 
4. Sepals and stamens. 

41. ~-=tJm4=tJll ;R' Jtlf.t.HgR:a ~ 

lhlf~C:: ~ (oxidative pentose phosphate 

pathway ) cf;i ~ c):; ~ ;R' fo1H:r ;R' 

~ m -m Cfi1fcTf Ftl affit t? 
1 . ~ cH I 't"i Ill fa:l Cfi \01 ffi f*ill I JIT c):; fi iJ I (>! Cl1 c):; 

~ NADPH CfiT 3c-411:\CI1 ~'l~Cfi" ~ 

~ 
2. a-'l:J..Cfl(>II$Cfi ·~ * m~ * ~ 
~ lhlf~C:: 3c-YIC\CI1 ~~ ~ ~ 
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3. ~ Jl1fiG:tT ~ c):; ~-m~ ~ 
~ 

~4-lhl't4ic:: CfiT ~ ~'ljqi" ~ 

4. ATP c):; fal1H'iu1 c):; ~ NADH CfiT 

3c-YIC\Ci1 ~"lfCFi ~ 

41. Which one of the following statements is 
INCORRECT about the role of oxidative 
pentose phosphate pathway m plant 
metabolism? 
1. Generation of NADPH required to drive 

biosynthetic reactions. 
2. Production of pentose phosphate for the 

synthesis of nucleic acids. 
3. Formation of erythrose 4-phosphate for 

biosynthesis of aromatic amino acids. 
4. Production ofNADH to generate ATP. 

42. ~ ql?cill, ;R' ~r-m~ ~ 

JlqiJliCI1 (PCR) ~ c):; d=Jt.<:r, fd(>t't"i~<"~61$5 

3 -lh I t4; c:: ( G 3 p) c):; "QCFi 3fUJ c):; 3 ("q I 1:\Cii eli 
~ :Nfr (1 <"li fH I Ci1, c):; fo1H:r ;R' ~ fcR:r 

~ 

"QCFi :H .m \51 Cl1 cf;'r ~<rcfi(lf ~ ~ = 

1. 9 NADPH 3fR' 6 ATP 

2. 3 NADPH 3fit 9 A TP 

3. 2 NADPH 3fit 3 ATP 

4. 6 NADPH 3fit 9 A TP 

42. During photosynthetic carbon reduction cycle 
in green leaves, net production of one 
molecule of glyceraldehyde 3-phosphate 
requires one of the following combinations of 
energy equivalents: 
1. 9 NADPH and 6 ATP. 
2. 3 NADPH and 9 ATP. 
3. 2 NADPH and 3 ATP. 
4. 6 NADPH and 9 ATP. 

43. ~ ~ ;R' ml:\lifHICi1 llftit\51 Q\511$CH c):; 
' " 

~ fo1H:r ;R' ~ m-m JllCf~'ljqi" ~a-~ 
" 

~t? 
1. falfc.l;(>l (Nickel) 

2. CHl~&gCI'fCH (Molybdenum) 
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3. ~(Zinc) 

4. ~(Copper) 

43. Which one of the following essential 
micronutrients is associated with urease 
enzyme found in higher plants? 
1. Nickel. 
2. Molybdenum. 
3. Zinc. 
4. Copper. 

44. 'CflGG', >fCfif~T Cfi1' ~ ~ 

'lCflf~ I CIJ I~ '4l C1m 3i Gj Sl Cll ~ ~ c); G_Cfm 

~ ~I ~ cfil f8l Q ~ fatJ::;:r ;R- ~ 

m"~ ~ l;fifif~r ~ ~ ~ !IKt 
t~ 

1. PIF3. 
2. NPRl. 
3. PHYE. 
4. CRY3. 

44. Plants are able to perceive light through 
various photoreceptors and downstream genes. 
Which one of the following genes is NOT 
involved in light perception? 
1. PIF3. 
2. NPRl. 
3. PHYE. 
4. CRY3. 

4s. ~ n, i:s lJCfl n:r~m>r 31i(if{Cf1 ,~, 

um Ci~M ~ ~ ~r ~ "QCfl ~ a=rur 
~ ~ f!IHIC(1 6)- ~ ~I 't;ICfif~T c); 

~ ~ ell I '&lll cfrr ~ ~ fatJ::;:r n ~ 
Cli't;;;-w ~ ~ t? 
1. ~ c); ~ m n tilffiliiH ~ ~ 

~~ 
2. ~ (Cytoplasmic cGMP ) 

fllcr?\01 GJq; ~ 6" 
3. ~ c); 31i(if{Cfl m- n tilffiliiH ~ 

~6)-~& 
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4. fu-31~f'R01 ~ qi{SfliHOI ftl;zilR;'J('l ~ 

~~ 
45. In the dark, rods show a large inward "dark" 

current which is suppressed by a flash of light. 
Which one of the following statements, 
explaining the effect of light, is true? 
I. Sodium channels in the outer segment of 

rods are closed. 
2. Cytoplasmic cOMP concentration 

increases. 
3. Sodium channels in the inner segment of 

rods are closed. 
4. Transducin dissociates from beta~arrestin. 

46. ~ ~ j\YI4cr1 (mast cell 

generation) '41 fi:'rtr 3i1Cf~<:rctl' CfiRCfl' c); ~ 

mt ~ ~~ IL-3-cr'q._CI""I, GM-CSF-~, 

0-CSF-~ .3-fR ~-~, Cfi1' 

.m.~ fctlm dTliT ~I ·~ i:f;lf\;)Q ~ 

~ ~ n mnr ~-..s·,qiC\IFl o=liO:r 
~ .,,,~, ~ 

~ ~ ~ ~· 3lfticn ~ 
1. IL-3-cr'q._CI""I I 

2. OM-CSF-~ I 
~ 

46. Four groups of mice were studied for the 
factor required for mast cell generation: IL-3-
deficient, OM-CSF-deficient, 0-CSF-deficient 
and erythropoietin-deficient. In which mice, 
mast cell generation is most likely . to be 
deficient? . 
I. IL-3-deficient. 
2. OM-CSF-deficient. 
3. G-CSF -deficient. 
4. Erythropoietin-deficient. · 

47. ~ fcRft' ~ 4ilf<>1Cfl(>l (Graafian 

follicle ) n ~ ~ ~ (theca 

interna cells ) f!IHIC(i ~ ~ ill qf{UJIIH 

<Rrr~ 

1. ~ ~~-ftis Cfi1' Fa=1roo1 
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2. q:;fD'ICf)IJ"lll ~m -n aq;r 

s:~1Jl'fcA)i1 ~~~ 1 

3. q:;fD'ICf)IJ"lll ~m -n ucr 

~*"~1\51i1 m~ 1 

4. '( Cf(1 f.ll eft fqs CfiT ~ fH'i o I 

47. What would be the outcome if the theca 
intema cells were destroyed in a Graafian 
follicle? 
1. Immediate formation of corpus albicans. 
2. Increased progesterone synthesis in the 

granulosa cells. 
3. Decreased estrogen synthesis in the 

granulosa cells. 
4. Formation of corpus hemorrhagicum. 

48. ~-~ -n. m<>r ~ ~m cnr 
mWidfr~cfil~n~~ 

~~~ ~~-n~~rrm 
~m<>r~~CfiT~~ 

1. m<>r mrr ~m ~ q;(>Jfm ~ ~ 
~ 41{aiCFl1(11 I 

2. c~_,-Ji) n 'OCT s3IT 4{1fi{Ufl ~ I 

3. m<>r ~ ~3-IT n aq;r s3IT 

4{1fi{Ufl ~ I 

4.~ ~ ~m -n ~ tNR 

~ CfiT fa l11 \51i1 I 

48. The size of red blood cells (RBC) in venous 
blood is greater than that of arterial blood. 
This increased size of red blood cell in the 
venous blood is due to 
1. the increased permeability of red blood 

cell (RBC) membrane. 
2. the decreased osmotic pressure in plasma. 
3. the increased osmotic pressure in RBC. 
4. the dissociation of cytoskeletal proteins in 

RBC. 
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~ \51T(1T ~ 'tft:r ~ 'H ~ <'l a crki 1-~ 
.;) " 

~ q~afa<i ~~ ~ CfiRUT t 
1. 'ftlli1i(1{0) 

2. qij;z:jf\jfij 
.;) 

3. traffi:Rur I 

4. cllC"Sfidi I 
.;) 

49. A chromosome aberration leads to change in 
the order of genes in a genetic map but does 
not alter its linkage group. This is due to 
1. translocation. 
2. recombination. 
3. transposition. 
4. inversion. 

50. ~ ffi (Seymour Benzer) al ~ 

(recon) ~ .3tCftlRUIT \>l@lf'a(1 ~ ~ 

1. ~ T4 ct- ~ 3c:-4~afM~1 
.;) 

t" 6fRr 4i1~l\51i1 CfiT 3ft.~ ~ I 
.;) 

2. ff):a)f?h (>// Rc>lltTiMOfc ~ ct" ~<t=r ~ 

xq~afa~1 ct" tRr 4i1:4f\iti1 CfiT 
.;) 

3ft.~~ I 

3. tR.f..~)Ofq)~J JfJRTT ;t-

3c:-4~arnm ct- ~ 
3ft.~~ I 

4. ~~Jff CfiT?;rrf ;t-

3c:-4~arn~1 ct- trc:r 
3ft.~~ I 

~~~ 

q i1 :z:if\51 i1 CfiT 
.;) 

50. The concept of recon was proposed by 
Seymour Benzer by studying recombination 
between 
1. lysis mutants of bacteriophage T4. 
2. white eye mutants of Drosophila 

melanogaster. 
3. biochemical mutants of Neurospora crass a. 
4. auxotrophic mutants of Escherichia coli. 

51. ~f41R:Cfi .3-TFN (Asp) CfiT ~ 

~ GAU V<:f GAC ~ ~ ~I 
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3r4~C1~0'l c\r 3"'Ri'ff, Asp i:flf. q~C18a:J lhl 
~(illoi~Crl at ~ ~ ~ ~ GCX c;:_qRT 

~~\11(1 ~~~.~X~~~ 
A, U, C .m.rcrT G. j,qf{q~O'J C!iT Sk41ct8Ci1 

1mr ~fr<>r 31"icwfl \J1Ci1 \J11RI41 c;:_qm fr 

mm ~~ ~ at j,qf{ct8Ci1 ~ ~ ~ 

~~ 
1. ~SflCFIOI I 

2.~ 

3. ~SfiJ"JOI .w.rciT ~ I 
4. c;q:_.fiCI1~~aflCfl{OI (depurination) 

51. Aspartic acid (Asp) is specified by the codon 
GAU and GAC. After mutation, Asp is 
changed to Alanine represented by GCX, 
where X may be A, U, Cor G. The reversion 
of the mutation could only be done with 
reactive oxygen species. The nature of the 
mutation is considered to be 
1. transition. 
2. transversion. 
3. either transition or transversion. 
4. depurination. 

52. m ~~ ~ 'CfTG'tll ~ ifRT 'HCfi{UI 

m 1T'TTI qf{UIICFlfCi'E\q F1 ~ ~ ~ 
.:I 

(>l'f(>T m ~ ~~ ~ CfiRUT ~ 
1. CJ:..Ccfi'ICfl{OI I 

2. qCi14fu!Ci1 I 
.;) 

3. 'fttl<rli(1{vl I 

4. Sk41C1dCI1 I ~ 

52. A cross is made between two plants with white 
flowers. All the F1 progeny had red coloured 
flower. This is because of 
1. complementation. 
2. recombination. 
3. translocation. 
4. reversion. 

53. Cf~g'!;q (Cladistic) ctaffq;{OI C!iT 3tTt1R ~ 

16 

1. 3"11CI1Sfi~Cfi $fiCFl' ~ ~Jrum.T 'QCfi 
.:I . 

\J11RIC£nf14 C£lff ~ 3c-qa-crt ~ ~ I 

2. ~ fcr~ C!iT SfiCFl' I 
.:I 

3. 311 Cfi I ~cfi'l 4 \'f&=f'UT lJCi' c<Q ~;q'f C!iT ~I 

4. ~ 'fiai6Ci1 lJCi' 'HI$cN\J1't I 

53. Cladistic. classification is based on 
1. sequential order in which branches arise 

from a phylogenetic tree. 
2. the order of sequence divergence. 
3. morphological features and skeleton of 

individuals. 
4. cellular organization and cytoskeleton. 

54. ~CrlqC\Ci11CFI(Tautonym) 'QCfi W 31a=t14ili~Cfl 
ctrncfi'l;q qc;CrliCFI ~ ~ 301 Sllf0'14, ~ ~ 
jq<Qhl fct;<:rr ~ ~ ~ 

1. cr~r lJCi' ~ C!iT 'QCfi fr Ci1TJ1 tiT I . 

2. ~ lJCi' 3 q \il I fc!t C!iT 'QCfi fr Ci1TJ1 ~ I 

3. ftla:m:r Ci11 CFl C'fl'< o I ~ 11m ~ I 

4. ~(author) C!iT Ci1TJ1 '\J1'Tfa ~ ~ 
h 11m~ I 

54. Tautonym. is an informal taxonomic 
designation used for animals referring to 
1. same name for genus and species . 
2. same name for species and subspecies. 
3. trinomial nomenclature. 
4. the name of the author for the species. 

55.~ 'HCFl~<Q $)q~;;711~Cfi ~ ~ ~ ~ 
.:I .:I 

~ 'QCfi 'f!_a-"11 ~ ~ ~Cfll(illl ~ C!iT 

~ ~R'R 'HCFliCi1(1: ~ 3i'R" ~; ~ 
3"CifJIT <1m ~· ~ ~-~ ~I 
~ 'QCfi ~ ~ ~ "Q"Ci" ~ 
q~~ij{OI c=hr ("!)" fclC1._4CFliCi1 ~ ~ ~ 

~ ~ ~I . ~ <Mar t' 31TtTR" 

tf{ ~ "S1'dt=r ~ ~ "QCP 

1. <'I lcr'fi Jl C 

2. a1~<>tt~ I 
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\H 

3. q;;Cflqift (dii>lf'Ch) I 

4. 4'('\Sf<tiqffl (~) 

55. A marine biologist dug up a small animal from 

the ocean floor. The animal was unifonnly 

segmented with short, stiff appendages and 

soft, flexible skin. It had a complete digestive 

system and an open circulatory system but no 

exoskeleton. Based on this description, the 

animal appears to be a 

1. lancelet. 
2. roundworm. 

3. mollusc. 
4. crustacean. 

56. fcR:ft" fcl(>lCC"f ~ ~ ~ ~ tffu"a=J'UT/ 
..:> ..:> 

ma:rur<fi~~*~mm 

<h14SI1J:J 34~'d' * (>ITm ~ ~ 

1. ~ Sl\510101 I 

2. stt<hkliifl ~ I 
c. 

3. Slfa4lc>la·i'l'4 34'4)dl 

4. m mrrq 1 

56. Which of these programs is used to conserve a 

species facing extinction? 

l. Captive breeding. 

2. Natural resources. 

3. Sustainable use. 

4. Edge effects. 

57.~ cf;'r "Qq1 "101{i&~l Cf1f ~ ~­

Rle0101-~-4fTl~J~f501 FcrtU GciRf ~ 
..:> ..:> ' 

~ ~ ~~ m ~. fo:lR\~Z ahr ~ ~ 

tit cf;'r ~ * 100 ~ Cf1f ~. 

Rl e-0101 3-tR 3'1 a""'' il 01 ~ 1fliT 1 ~ 

~ 401~<1)$01 ~ 'Ji't.<:r, ~ 3-lCJfU 3-tR" 
..:> 

~ ahT "B" 1 o Rl~ct 3-tR 9o Rle0101-

~~~~~m~~fctl 

fa:l fa t>C: ahf Jt \5101 oH &~I Cf1f 3m CFm 

WIT? 
1. 80. 
2. 100. 
3. 1 ,000. 

S/46 BJ/13-3AH-2A 
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4. 10,000. 

57. A grasshopper population is being assessed by 

capture-mark-release-recapture method. On 

the first day, 100 grasshoppers were captured 

from a given area in 1 hour time, marked and 

released. On the next day during recapture, 10 

marked and 90 unmarked grasshoppers could 

be found in the same time period from same 

area. What will be the estimated population 

size in the given area? 

1. 80. 
2. 100. 
3. 1,000. 
4. 10,000. 

~ ~ 'R' 3,(1{\ji']di ~ ~ 

~ 61 ~ ~ ~ ~ 'R' ~ ;rR;qul 
..:> " .;) " 

{i ~ 01 cf;'r q £5 ill 01 ch't Fu1 Q 

1 . Q;;ftc:)Jcfc:< ~ J:[CJ I 

2. JRlfit:Hlll- a;:rrt'n:r ~ I 

3. ill$0ilif4?~- :w-~ JfCJ I 

4. ffi/4747- 3?;ttft01 ~ I 

58. Free-living nitrogen fixers can survive in 

different ecological niches. Identify the 

incorrect combination from the following list : 

1. Azotobacter - acidic soil. 

2. Deraxia- alkaline soil. 

3. Beijernckia- acid soil. 

4. Frankiu- neutral soil. 

59. ~ ~ <t>r ~ fi~ a 'QCfl 'J=[CJ (Y5 Cf1f 

~rfctct" ~ (oyster mushrooms) ~ 

fi{~ qor fctim <n<:ITI wt ~ cfi ~ 

95% ~ ~ ~e;ilsh'l 'Q{1ctlR:<ti ~~$~1Ghi~01 
..:> 

fcM=<tfcl~ '41fJlCfll 'R' 314liR:(1 ~ 1~ ~I 

~~~t 

1. 41?;434iii{OJ I 

2. Hii~CTI34ili{OI 

3. <hCI<h34ili'{UI I 

4. Sli\VI34i1ROI I 
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59. A plot of soil contaminated with diesel oil was 
inoculated with oyster mushrooms. After 4 
weeks, more than 95% of the polycyclic 
aromatic hydrocarbons had been reduced to 
nonHtoxic compounds. This process is called 
1. phytoremediation. 
2. chemoremediation. 
3. mycoremediation. 
4, zooremediation. 

6o. ~ :B- ~rz41 fJ1Cfl q;rc;r ~ n, 01 =tlh=tfH­
~~ (peppered moths ) CfiT taT ~ tm=IT 
m Q)(>lfq ~q <f ~ t.rr"~ crm 3fR 
~'tarcliT c); ~ mcft ~ ~ t§;tntctfht 
(camouflaged) tiT ~ ~I 3ft(\4lfJJCfi 'S1itfff 
c); a:rt<:r ~ ~~ m m mr ~ fcn 
crm tf{ ~ife~4i (factories) ~ Cfi_,.\'71(>1 
W~Gt~~~~mr3fit~n 
3mi1<a \'71 iTICfi ~ ~ ~ crmt t.rr c); ~J(>f3f .,:) 

~ mfl Qm ~.m 
1. 'SI1t31 n C!1J1 ~ n Fck(llfH tiT! ~~ 

n ~ ~ ~ ~Tm"l1' ~ ~'crffiifi 
CRUT cfi' m I 

2. Cllnlct{Uftll ~·c); Qi(>l'fct~q ·M ~ 
3,4~CI~iTI c); CflRUT I 

3. qf("IICI{Uft:tj 4~C!Airl c); Cfit>ffq~q M 
~ ~-~ c); cmUr I 

4. ~~ ~ e;<:lfq{Uft'lJ fs\;'lltfc:lftl' cfi' 
!lll'tffiCfl CRUT c); m I 

60. In pre-industrial period in England, peppered 
moths had light coloration which effectively 
camouflaged them against light coloured trees 
and lichens. During industrial revolution, 
many lichens died out and trees became 
blackened by soot from factories and 
interestingly, dark coloured moths were 
predominantly seen. This happened due to 
I. natural selection of dark coloured moths 

which were initially present in fewer 
numbers. 
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2. new mutation which arose due to 
environmental pollution. 

3. macroevolution occurring due to 
environmental change. 

4. natural selection of the camouflaging 
mechanism of the moths. 

61. w \ltlkl30$l!Cii1 ~ ~ ~ 
a Cl1 'fi 'BOll, err ~At a h f<il Cfi (9 : ~ (>I fJ1 (1 

ail'ti<&lllm n ~ ~ ~ ~. 
3RfJliOi il :qfit (1 GT6f mt ~ fchl (>ICI1 
CfiT ~ ~ (\', Cfit\~1(11 t\' 
1. ~ \1ftkl3~CICI1 I 

2. ~\I~~Cfi \lttffi3~ct~ I 
3. q;fj~~Cfi \'711kl3~CICTl I 

4. ~ \ltlffi:3~ClC11. I · 

61, The speciation in which a population splits 
into two geographically isolated populations 
experience dissimilar selective pressure and· 
genetic drift is known as 
1. sympatric speciation. 
2. parapatric sp~ciation. 
3. peripatric speqiati()n. 
4. allopatric speciation. 

62. it~\:it)a\1 ¥£ CfiT fc:lCfll{i ~ ~ 
1. :r:JnT ~ C\fc:l a I o I C11 ?.CJr.JT I ' .,:) "\,~'" 

2. :r:JnT 3-1m ~-fc:l~IH 'll G_CrRT I 
3. ~ 3,4~CI~G11 C\_Cim I 

4. C\)CI1l ~ ~dj01i1 'QCf Jm'mVr ~­
~f.ilfH'll ~ I 

62. Evolution of multi-gene family occurs by 
I. only gene duplication. 
2. only unequal crossing-over. 
3. random mutations. 
4. both duplication and unequal .crossing 

over. 

63. ~ (~~) ~ 4{1\:it)JI ~· CfiT 
jq<flat m- ~ \71)" ~ ~ ~ 
Vcfi q$n c); ~ Cfi«=fT ~. ~ 

S/46 ~J/13-3AH-'-2B 
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6t ~ :;c:qrc; ~ ~ 'CT(=rT c;rma:rr 

~~~ ~~6t~6t~m­

m ~ ~ 34lfCfo t? 
~ 

1. ~Fckcrt ~ I 

2. MHC ~II cr$n I 

3. Mac-1/CD llb cr$n I 

4. IL-2~ I 

63. One aims to find out the role of a gene product 

in macrophages by using a transgenic mouse 

expressing the genes under a promoter. Which 

of the following is the most appropriate 

promoter? 
1. Actin promoter. 
2. MHC Class II promoter. 
3. Mac-1/CD 11b promoter. 
4. IL-2 promoter. 

64. 4'<1\Jfla:fl cmct ~ ~ ~~-m" 

(Flavr Savr) 6t ~ 6t ~ ~ ~ CfiT 

~ fcl;<rr dTlfT ~ 

1. 1-~ 'fii$Cf<>fi~~Cii -1- Cfll~if"'I$~Cfl 

~~I 

2. 1-~ 'fii$Cf<>fi~~Cii -1- Cfllm\J11$~Cfl 

~ 311fcF:fi~'li I 

3. ~Cf'fi~fa='{lcrt I 

4. q'(~Jl~Cfc'lM\51 1 
~ 

64. Which of the following genes was engineered 

in the "Flavr Savr" transgenic tomato variety? 
1. l-Amina cyclopropane-1-carboxylic acid 

synthase. 
2. l-Amina cyclopropane-1-carboxylic acid 

oxidase. 
3. Expansin. 
4. Polygalacturonase. 

65. 4{\51~Jl ~ CfiT ~ ~ ~ ~. 
" 

~ @31 ~31T CfiT ~ ~ 
" 

4{1\jj~Cii ~ ~ ~ ~ fcl;<rr \J1TC1T 

~I ~ ~31T CfiT ~ fr.tim \J1TC1T ~ 

1. ~.mffrcrt" ~ I 
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2. fil:di<HI$rncrt ~ I 

3. eo?lfii$R<>~crt ~ 1 

4. qfilrn~Cii ~ 1 

65. For developing transgenic mice, embryonic 

stem cells are engineered to express the 

transgene. These cells are selected by 
1. novobiocin. 
2. neomycin. 
3. tetracycline. 
4. penicillin. 

66. ~a=-<H~FciCfl fai~ 6t URT31T ~ Rl<>llfcrt 
" ~ 

~ ~ .3flR=Cfl" ~ ~'\'(>!" '4"{" 

~a=-<Hv1~Fcl4f ~ >mTQ c;crm ~ ~I ~ 
" ' 

~fit fatHl n ~ m-m ~ ~ 
(copper) CfiT ~ ~ ~ faia=m;r;rr 6t 

fl ~Ill (11 ~ Cfl«lT t? 
1. Acidithiobacillusferroxidans. 
2. Pseudomonas putida. 
3. Deinococcus radiodurans. 
4. Rhodopseudomonas capsulate. 

66. Microbial leaching involves the process of 

dissolution of metals from ore breaking rocks 

using microorganisms. Which one of the 

following bacteria helps in leaching copper 

from its ore? 
1. Acidithiobacillus ferroxidans. 
2. Pseudomonas putida. 
3. Deinococcus radiodurans. 
4. Rhodopseudomonas capsulate. 

67. 257 nm 'CR ~ ~<>llfiiOi CflT ~ 

Jrcr~m dWTiq;" 200 M"1cm·1 ~ ~~ ~ 
~ 

~ fit ~ .mtt:rr ~ cnr m-m 
~ 257 nm "Cf{, 0.5-cm ~ ~ ~ cfi'r 

~ "Jl 1 31cf~~ tR;Tci1 WIT? 
1. 3 .30. 
2. 0.33. 
3. 1.65. 
4. 0.17. 

67. Molar absorption coefficient of phenylalanine 
is 200 M"1cm"1 at 257 nm. What concentration 

(giL) of this amino acid will give an 
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absorption of 1 in a cell of 0,5wcm path length 
at 257nm? 
1. 3.30. 
2. 0.33. 
3. 1.65. 
4.· 0.17. 

68. fm:vr ~ * q;ta:r_m q'lJ=tiUJ ~. ~ 
~~cl?l~ 31a.fiJG f~cts:;fllcf;'l q_crnT 31crc)~("l 
~fit;m~~ 

1. 1H. 

2. 31p, 

3. tso. 

,4. tsN. 

68. Which of the following atomic nuclei cannot 
be probed by nuclear magnetic resonance 
spectroscopy? 
1. IH. 
2. 3lp, 

3. tso. 
4. tsN. 

69. ~ 310jBfl1Aofl~ m ~ !11ffiPsh~1. 

S-+P CfiT t112 1 tkJ ~I ~ ~ # 75% 

~ ~ ~ ~ ... ~ .qit§laf!JOI ~ 
(tiit 'H) Wrr 
1. 1.5. 
2. 2.0. 
3. 2.5. 
4.·3.0. 

69. t 112 of an irreversible first or~er reaction, S-+P 
is 1 hour. The time (in hours) required to 
reach 75% completion is 
1. 1.5. 
2. 2.0. 
3. 2.5. 
4. 3.0. 

70. (;l$f?is)IAI (1Chcrf1Cfl (hybridoma technology ) 

'H QCflctc>ilcrfl stffifcfs 3c-ql4il ~ .3f'Cffl't 'Cff, 

3q'4'la1 'H ~ ~ JiiJOIMJil ~.m # 
(;1$4'1Jl~-aqtcrflcr:t lfllflfi)~Gt1fitm•t · 
s:;i'Hlh~\il (HGPRT) Q\iii$Ji ~ ~ ~ 
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(1cll ~ ~ ~ ~ fl(>JR)("l ~ Raft 

3c-(1'l-*'cfl w ~ tr ~ '3CilCfff ~ 
61$4)~~- 3iiFI~ifi~C~~iiV~.ll$ffHflil (HAT) 

lR ~ ~I ~ 11rL<:I11 #. 3isfllrl)ctf{li1 

(aminopterin)~ ~ CRIT M t? 
1 .. ,f11JOI<>t)CHI ~JIT .cf; ~ -mFi 

fl4Jiifl eli ~ ·~ 344la1 tncrrr 1 

2. cr~<'l4kl$51 ~ ~~~ trfilcr;r Cfit 
~~I 

3. IAI~<>t)Jil ll~l~d B ~JIT 3ftt 
!11ffi~'s ~ B ~.m q;r :B<'l~cr:t 

~dlcR'ltfi'lOI I 

4. !11ffi~'s ~ B ~.m cnr 3t41C\crt 
'ti dld:fl Cf'i'l o I I 
.;) 

70. In the case of monoclonal antibody prqd.uction 
by hybridoma technology, myeloma ceiis used 
lack the enZyme '· ·.hypoxanthine-guanine 
phosphoriboxyl transferase (HGPRllsuch that 
fused cells cal} ordy survive when selected on 
hypoxanthine~hmfrtopterin-tli.Ymiditie · (HAT). 
What is the role of aminopterin in this 
medium? 
1. To be used as c.ell cycle inhibitbr of 

myeloma cells. 
2. To block the. pathway for nucleotide 

synthesis. · · 
3. To facilitate fusion of pJyeloid B cells and 

antibody producing B cells. 
4 .. To facilitate production of antibody 

producing B cells. 
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1n1T '11"/PART 'C' 

71. ~ ~ ~<'~l~crt cf;sffid m-ar ~ 
~ 

fcld~(1 ~ ~ ~ ~ tm'OT ~ 

~I 4)- 20-~ ~CC:i$51 <\; Vcfi 

fiCHHt<'i'£ f)t.I)JUT <\; ctc-diCfli'£ ~ 

t=~Cf~CH, ~ 't Vcfi "R1'I' L-~<'IIQcrt 't 

3fR ~ ;FIT:f D-~<'liiiliri ~ 'fiaJf6C1 ~. 

~ 185-250nm <\; m ~ ~ ~ 
irfml ~ ~ ~ ~ ~ ~ 

~~'t~-mam-~= 

1. ~ ~ ~: ~ ~ ~CC:I$51 c); 

Cfll$'l)fCGCfl<'l C1JUf ~ ~ ~ I 

2 "Rr;r !ifiUikACfl eJUC£m14(11 c):; ~ qfi<if: 

Cf41fcf; D-Ala ~CC:I$5 <\; mtT ita:fl" ~ 
~ 

,m:tmfr ~I 

3. CHI:f ~crtlc=tHCfl ahSctc-cfi4di <\; ~ qfi<if: 

Cf41fcf; a)crtT 61" ~CC:I$5 cJalur-~f?t:JCfl 

cfi5ffilli ~ ~ 1 
~ 

4. ~ !ifiO Jl("tHCfl 3-fR" 

<fltlqm1lldl "CfRfr qfi<if I 

71. The amino acid alanine has high propensity 

to occur in helical conformation. The circular 

dichroism spectrum of an equimolar mixture 

of two 20-residue peptides, one composed of 

only L-alanine and the other only D-alanine 

is recorded in the region of 185-250 nm. 

Which one of the following will be observed? 

1. No signal: as the chiroptical properties 

of the two peptides will cancel out. 

2. Bands with only negative ellipticity: as 

helix formed by the D-Ala peptide 

will be unstable. 

3. Bands with only positive ellipticity: as 

both the peptides will form right­

handed helices. 

4. Bands with identical negative and 

positive ellipticity. 
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72. ~ c;:rer ~CC:I$5 ~ CfiT" 3'CT<Wf 
~ 

~<'IFR\J1 ~ f!Rh4C11 q;r ~ ~ c); 

ft;lv fct;m ~ ~ 3-fR" o:thT ~ dTif 

~~~dTI!"~: 

~ KM(mM) k.:at(s-•) 

PAPAlG 4.02 26 

PAPAl A 1.51 37 

PAPA lF 0.64 18 

~ fa~<'lcrt ~ ~ ~ CRm ~I 3\tR 

~f!"~'tw~~t~ 

(A) PAPAF ~ ¥ 1Tfct 't tJ1ftrn 

mn- ~ 1 

(B) PAPAG ~ ¥J" 1Tfct 't trJftrc:r 

~~I 

(C) C-fmslt l:R l!Cfi" ~ ~ 

~ 3fcrtCH)R\(1 fctim ~~I 
~ 

(D) C-fmslt l:R Vcfi J-Tllawro ~ 
~ 31a_t<H1RC1 ~· ~ ~ I 

(E) Q<'IJRa CfiT ffi~<'lirl ~ <\; N-fmsR 

l:R ~ "Qql ~ (ifEf ~ 
c. ~ 

~ ~'4Cfi'OT M ~ I 

1. (A), (C), (E) 
2. (B), _(D), (E) 

3. (E);ffil" 

4. (D), (E) ;m3f 

72. The following small peptide substrates are 

used for detennining elastase activity and the 

following data have been recorded. 
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Substrate KM(m_l\!) keat(s"') 
PAPAlG 4.02 26 

PAPA!A 1.51 37 

PAPA lF 0.64 18 . 
The arrow indicates the cleavage site. From the above observations, it appears that: 

(A) PAPAF is digested most rapidly. 
(B) PAPAG is digested most rapidly. 
(C) A hydrophobic residue at the C- terminus 

seems to be favored. 
(D) A smaller residue at the C-terminus 

seems to be favored. 
(E) Elastase always requires a smaller residue 

at theN-terminus of the cleavage site. 

Which of the following is true? 

1. (A), (C), (E) 
2. (B), (0), (E) 
3. (E) only 
4. (0), (E) only 

73. ~ ?;q' CfiT ~ pH 7.45 ~. ~ W 
~ ~ ;A- G11i$Cht4fcAc ~ ~ ~ 
&1 Cfii<St1fa"!Cfl .m=N ~ pKa ~ 6.15 .3-fit 
10.45 g,· [~:[~ <:fiT ~ ..:> 

31aflT<1 &'' 
1. 1 : 20 
2. 20: 1 
3. 1 : 1000 
4. 1000: 1 

73. The apparent pH of a fluid is 7.45, where bicarbonate buffer is involved for maintaining its pH. Values of pKa of carbonic acid are 6.15 and 1 0.45. The molar ratio of [conjugate base] : [acid] is 

1. 1 : 20 
2. 20: 1 
3. 1 : lOOQ 
4. 1000: 1 

(Hint :antilog 1.3 = 20.0, and antilog I 0'3 = I 000) 
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74. B-DNA CflT 'QCff ~ 50 kD ~ 3=fT{ $ 
~ QO"'\JII$11"1 cnT tlcflkl<i qm:rr ~I ~ 
m~J.!m;R'~~~ 
1. 0.1547 
2. 0.1547 X 10"3 

3. 0.4641 
4. 0.4641 x 1 o-3 

74. A segment of B-DNA encodes an enzyme of molecular mass 50 kD. The estimated length 
of this segment in J.tm would be 

1. 0.1547 
2. 0.1547 X 10"3 

3. 0.4641 
4. 0.4641 x 1 o·3 

75. ~ 31lCR:Ic)CCI$5 ~ ~ 'fi~iiVII _q;r 
~ ~ ~ fmr, 3fR>f ~3mre01 
(A) ~. ~ .w=<>r ~ q;T tmm" 
dlml JTa1<1 3"1)~Jnc)cc,$$ cf,T 
CfiiOO"I'OlfCC:g\51 (B), Ctli$CH)f?;fG:ia:t .. (C), 
~f4fa:t (D) Jftt. CNBr . (E) c):;' . mtT 

' . ·t ' 34ill~<1 ~ dfm m JtR' I3 * E c):;' ~ 
~-- ~~ -~·;~ dfm 

m 1 ~ 6\R c)Ce;l$s1 ~ fcl<>ffJ!o ~ 
dfm WI ~ q~UIICH WC(1 ~ (Cfl)b06Ch 

..:> 
~ ~r * ~ 3-TR>IT ~ f.ii))Jtrf 
~n-ag): 

(A) (2Aia, Arg, Lys, Met, Phe, 2Ser) 
(B) (Ala, Arg, Lys, Met, Phe, 2Ser) and Ala 
(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met, Ser) (D) (Ala, Arg), (Lys, Phe, Ser), (Ala, Met, Ser) (E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala, Ser) 

~ ~ fcli Jl'if{;la,)qccl$5 CfiT ~ 
SliiFI" fa:lHr * ~ Cfi'ta:r m ~ 

1. Arg-Ala-Ser-Lys-Met-Phe~Ser-Ala 
2. Arg-Ala-Ser-Lys-Phe-Met-Ser-Aia 
3. Ala~Arg~Ser-Phe-Lys-Met-Ser-Aia 
4. Ala-Arg~Phe-Ser~Lys-Met~Ser-Ala 
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75. In order to determine the primary structure of 

an octapeptide, amino acid composition was 

determined by acid hydrolysis (A). The 

intact oligopeptide was treated with 

carboxypeptidase (B), chymotrypsin (C), 

trypsin (D) and CNBr (E). The peptides 

were separated in each case and acid 

hydrolysis was carried out for B - E. 
Following results were obtained (the brackets 

represent mixtures of amino acids in each 

fragment): 

(A) (2Ala, Arg, Lys, Met, Phe, 2Ser) 

(B) (Ala, Arg, Lys, Met, Phe, 2Ser) and 

Ala 
(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met, 

Ser) 
(D) (Ala, Arg), (Lys, Phe, Ser), (Ala, Met, 

Ser) 
(E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala, 

Ser) 

Which one is the correct sequence of the 

ol igopeptide? 

1. Arg-Ala-Ser-Lys-Met-Phe-Ser-Ala 

2. Arg-Ala-Ser-Lys-Phe-Met-Ser-Ala 

3. Ala-Arg-Ser-Phe-Lys-Met-Ser-Ala 

4. Ala-Arg-Phe-Ser-Lys-Met-Ser-Ala 

76. Jntr~~~~~~~ 

'f!J"IICfi<'l .:Jt1aacll q;m ~ * 
JRr:~ aaftCfi:tOI q:;r 3-lt-~ Cfi{" ~ 

~I ~ ~ ~ * ;:rraT cf;'r Ult;; 35S­

~ (~-3fChlU\01 (1Cflcr11Cfi) * 
~ 3qjq~'41 ti41C101 (1Cficr1'>1Cfi q_crm ~ 

CliT ~ fcitliT ~I ~ * ~ "mfi * 
3CRto. ~.m Cflt ~ ~ m~ 

* "fl"a;.l1 ~ q_crm 3q ~ 1n(1 Cfi{", 

~~*ft;rcr~~ 

7fllll ~ ~ fcr:; ~ ~ 

IJIQfCls * ~ ~an 31cf~ ~ * 
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:mio 3ntr ~ mt)a:r * ~ ~ cf;'r 

~~~~~.mr~~ 

1. ;m;r .:Jt'>lcte\6101 ~ 

2. ;m;r .:Jt1aa&~ Cfi<>IT ~ 

3. 3'iC1a64'>1 "''ffiCfll m .:Jt1aa&~ q;m 

M~~ 

4. ;m;r wcfr ~.m m 3'i(1ac'4l 
.;) 

"'lffi Cfil ~ 
76. You are following the intracellular sorting of 

an integral plasma membrane protein in a 

living cell, in culture. You have decided to 

probe this protein by metabolic labeling 

technique with 35S-methionine (pulse-chase 

technique). After one cycle of division, the 

cells were treated with a potent inhibitor of 

protein biosynthesis and processed for 

subcellular fractionation. In which of the 

following fractions will you expect the 

presence of this protein upon 

immunoprecipitation with a specific 

antibody? · 

1. Only cytoplasm. 
2. Only plasma membrane. 
3. Both endoplasmic reticulum and plasma 

membrane. 
4. Only secretory vesicles and endoplasmic 

reticulum. 

77. <'lill'flhi>ld"tl ~1$~)~\511 * tRT ~ aT(>!" 

(pH 6.6) ~ fch>ifclC1 Q.,-s)'f!)<H1 (pH 6.0) * 
qna~01 ffi M6P (~ 6 q:;'j';p}>c) 

~ 4:;" ~ Cflt q01:4SflOj cf;'r ~ 
.;) .;) 

~ ~ ~ * tR:i"pH * ~ tR 

~ ~ ~I M6P mtr ~ 3fi't" 

lJ,01'4Sfioj m <41$'flhi)<H1 ~ ~ * 
~@lo-(1{01 cf;'r ~.m * ~ ~ ~ 
IDn01" 41- .mt:rR tR 31fcltS4 a 1oft ~ fcr:; 

~ fcl<>i~C1 Q.,-s)'f!)<H1 ~ pH 6.6 * @"'<" 

tR ~ ~ ~ o1 qnouCH CR:IT ~ 
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1. M6P ~)\;:IT Chl' 3~ ffi cntm 
~·filwr ~~ q,f ~ Qd-s)<H)ro 

;Jf .3-TCJ#lftto ~ 'fltrrr 
2. M6P trr~Jl~ ifif ~ Cfitm 

~Fcnar i$1!?;il<>lat <N Fcn>inld Qo-!l~til<Fi'i 
;A- 3r~ Cfltm' 

3. 3VtT Qa-shn<l:fl' pH lR, mtr e;l$;;fl<>l~ 
Cfif 3'1Cl;J:ihi<TJ o:rti' Cfitm 3fR ~ 
~lT m ctrr 3-lR- ~o=t~Sfior ~ tJ 
mr1 

4. 3VtT pH tR M 6 P 3'1 q £1 R;i;! (IT OlTQCf1T 

77. The principal pathway for transport of 
lysosomal hydrolases from the trans Golgi 
network (pH 6.6) to the late endosomes (pJ-:1 
6.0) and the recycling of M6P (mam1ose 6 
phosphate) receptors back to the Golgi 
depends on the pH difference between those 
two compartments. From what you know 
about M6P receptor binding and recycling 
and the pathways for delivery of material to 
Jysosomes, predict whaf would happen if the 
pH in late endosomes was raised to. 6.6? 

I. M6P will bind ·to hydrolases but will not 
release the hydrolases in the late endosomes. 

2. M6P will bind to hydrolases and will release 
the hydro lases in the late ·endosomes. 

3. At higher endosomal pH, the receptor would 
not release the hydrol&se. and could not b~ 
recycled back to the trans' Golgi network. 

4. M6P will be degraded at higher pH. 

78. ~ ~ eN ~aJfiilcl ~ ;R- 6.4 x 
109 bp e:TR' 6 3fR ~ 6 ~m cmm:rRT ~ 
~ 344Cfcl ~ R ~ ~ ~I <rfa' ..::1 

. a=rrtT4" ~ g)" "Qirf '{f ~ t{t 0.34 nm c\1 
~ q{ RlC"f~!;l ~ or ~ ~ 
fcl;' ~ ~ ~ ~ g)" "Qirf '{f ·~ 

..::1 

Cfi(>f~~~· 
..::1 

1. 3.0 m 

24 

2. 3.5 m 
3. 2.2m 
4.4.0m 

78. The diploid genome of a species comprises 
6.4 x 109 bp and fits into a nucleus that is 6 
~tn in diameter. If base pairs occlU' at 
intervals of 0.34 nm along the DNA helix, 
what is the total length of DNA in a resting 
cell? 

1. 3.0 m 
2. 3.5 m 
3. 2.2m 
4. 4.0m 

79. ~ ifif q)(f'Qi)~<>l)(fl{OI ("I1IT ~R)CTt 

<j-c-t§.l ~ <>il$~o:ii CfiJ" ~ 3tR 
QtflfeW)Cfi{O( cr~(>14)'8)CH ~ R 3i'tr{ 

Sfl)AR:01 ;8{~011 cfrr ~{("II . CfiT ~ 
~~·~~~~~t 
CH$(=qlJ\O~ ~ ~ ~ ~I '#i WfiR' 

~ 3,q;;;J1 ~r ~ · .mm qRaA01· t:tm.T .. . . . ., 
ifif ~ "Qirf '{f .~ m:~ ~· ~· ·~ 
~~·em-~~·~ 

1. ST "Qirf '{f :iJ[O((,CH(fl ~ e:t:rr ~· 

2. sr "Qirf '{f"'~fd01 m fsl:;m' ~lit ~r 
t. fCTCtr M ~ 

J. ~ Cfif lhlflh)~<>?JCfl{O( g)" "Qirf 'Q"-~fdCTJ 

~MCfiT~~ 
4. <>il$~01 CfiT ~ .3fR' Q'ffJQ:<>l)Cfi{OJ 

sr "Qirf '{f-~f<!)01 ~ ~ CfiT ~ 
~ 

79. Phosphorylation of serines as well as 
methylation and acetylation of lysines in 
histone tails affect the stability of chromatin 
structure above the nucleosome level .. and 
have important consequences for gene 
expression. The resulting changes in charge 
are expected to affect the ability of the tails to 
interact with DNA because 
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1. DNA is negatively charged. 
2. DNA-histone interaction is independent of 

net charge. 
3. phosphorylation of serine increases DNA­

histone interaction. 
4. methylation and acetylation of lysine 

increases DNA-histone interaction. 

80. ~ ~ ~ ~ ~l$fi:lg)ll1 

<fCfil mt-<r.li ~ qft 3fR' ~ Cf1{ ~6)-
.,:) (. 

~. S ~ ~ ~ DNA Jt ~1$fi:l!fl01 

CfiT ~~ti<li~\11Cfl ~ ~ ~ Cf1{ ~ 

~I ~~ffi(q~Cfi)"~Jt 

~~~~~~(30 

~' 'ST3i'TaCI1' ~ ~fg<ll) tt fsl:i<ll 

tll$fi:l~ll1 filf?o:1ct ~ ~ ~ I ~ 

3tRRr ~ CfiT Rlfll1111-~ ~ 

-ij:; ~ ~ fa'm 7l<fT <1m ~ 

jiffi~Cf(i ~ "(1qi ~ ~ 3fR' 

~ ~ ~~ "Rft.<r.li q~a~111 -ij:; ~ 

~-q;{J' ~ 3l=RRr, ~ CfiT ~ 
.,:) .,:) 

tt"a-~Tt c;am ~ dl<ITI 'f!Jif!31UI Cf1{ 

" ' " 
.,..,§\. ~ ~ ti'ti'01 CIIOitt?ii c;aRT 
'<.t'l .,:) " ' 

fHCifctl ~ 4~i11Ci1"l ~ ~ \1161 ~ 

~:m CfiT ~ 3-T~r ~ ~ffi<ll)ttfsl:i4 

-g'r 'Qii1 ~ fcl <;_ 4 Ji I 111 ~, GfiT FfC1:­

~ c;:_crru ~ ~ \111' trCflt1T 

~~ 3fR' ~ a:frtl" ~mr f¢T -ij:; ~ 

~I $fi:l SlC11 ti cfl(1111 ~ ffJi'T ~ fil;<l!l c:-fR Cflctl 

-ij:; Sfld1 Jt 311~ffilct ~ \111' ~ ~: 

100 

,. 80 
~ .. 
3 &0 

~ 
~ 40 

j 20 

0~~--~--~----~~ 
5 10 15 20 25 30 

time(min) 
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'CISii' -ij:; 3ctR' ~ CfiT CflRUT ~ 

1. 'CISii' ~ ~ ~ 3rr ~:m CfiT 

~Jl'(11' ~ ~ ~ "8rcf; 3lfr ffJi'T (S phase) 

-g'r 'Q"CI1' ~ C)lfdCflQCfl'{UI tiJOII401 Cf1{ W t 
(. 

\11'if :t B m tt fsl:; ;q ~ r $ fJ:l sPllil CfiT fJl C4 1 <lll 11m 

tiT I 

2. Qsl1 cfi'r ~ Cfi1t~J1l cfi'r M ~ CfiT 

~ftnr ~ I 

= ~ 20 f.itrr~: -ij:; 34'Uct' CfiT ~ 3. '-1)41 

~:m ~ Q4~cc)ftq; ~ ~ ~ 

ttl 
4. CfSii' Jt 1 0 fJ:lo:R: ~ 3tRRr 3miT 3ctR' 

~3-ll CfiT M 3-TCffm Jt ffiG .. '!Ffllll1 ~ 

~Jl'(11' ~I 

80. Cells that grow and divide in a medium 

containing radioactive thymidine covalently 

incorporate the thymidine into their DNA 

during S phase. Consider a simple 

experiment in which cells are label~d b~ a 

brief (30 minutes) exposure to radioactive 

thymidine. The medium is then replaced 

with one containing unlabeled thymidine, and 

the cells grow and divide for some additional 

time. At different time points after 

replacement of the medium, cells a~e 

examined under a microscope. Cells m 

mitosis are easy to recognize by their 

condensed chromosomes and the fraction of 

mitotic cells that have radioactive DNA can 

be estimated by autoradiography and plotted 

as a function of time after the thymidine 

labeling as in the figure below: 

t 80 

.. = 3 60 

i 
i .., 
... 
j 20 

a 
0 5 10 15 20 25 30 

lime (min) 
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The rise and fall of the curve is because: 

1. initial rise of the curve corresponds to cells 
that were just finishing DNA replication 
when radioactive thymidine was added (S 
phase). 

2. the peak of the curve corresponds to cells in 
M phase. 

3. the rise in curve after 20 min corresponds to 
cells in apoptotic phase. 

4. the fall in curve after 10 min indicates the 
cells exiting M phase. 

81. QCfi ~ ~ ~ ~ CfR' ttr ~-~ 
~ V. ~ (=R(ij' ~ ~(Ji9uid 
nutrient broth) Jf ~. t:rsfl ~ m~ 
~ (~'tffll' .3iCR=m ~ <>it.rr ~ 
~ ~ 3fCR=tiT ~ ~ ~ ~~ 
~I ~ ~ 'H€101(11 103 ~/ 
~ trRT ~.m c); ~ (j1f tf~~ 
~ 10 f.iia:rc: ~ 3tR '301ct)f ~ ~ 

311 1 o f11o:rc ~. or ~ ~ ~ 3o 
f.R;;:rc ~ ~ tR ~ 'H t1Ci1(11 

fcl;aafr (~/f.RfN) ~ 
J. 6.0 X )03 

2. 2.0 X 103 

3. 3.0 X 103 

4, 4.0 X 103 

81. A rapidly growing bacterial species such as 
E. coli exhibits a typical ph1;1se of growth 
cycle in liquid nutrient broth (lag phase ~ 
log phase ~ stationary phase ~ death 
phase). If a bacterial culture has a starting 
density of I 03 cells/ml has a lag time of I 0 
minutes and a generation time of I 0 minutes, 
what will the cell density be at (cells/ml) 30 
minutes? 

J. 6.0 X 103 

2. 2.0 X 103 

3. 3.0 X 103 

4. 4.0 X 103 
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82. ~ "QOi 'C!' ~ffi<tf'H<fi\(Uj ~ ~ cff'r 
~ (j1f ~ ~ c); fiii'C!' 
~:~~~q;f 
~ f%m 'd"Rll' ~ t)(>I)<FJ~\:11 3fR' 'Q01 

'C!' ~ ~ (!1f 'H <FII q01 CfR' fam 'JRJf tiT I 

~FI'~~~~ 
~.m ~ ~ rrr;f ~ M 
dim, or ~ too ~ ~· c); 

'3tRio 311 ~ij~)~C!Cii ~tl<rr ·SIT <F11dicfJ4 

~3IT ;R' fi1(>'(h<'l ~ tflm ~ ~I .:> 

~ ~ ~ ~ ;R- ~ Cfi'tcrt'"m ~ 
Cf1RUT~ 

I. ~ 'Q01 'C!' Slkl'flklct'I'(UJ c); ~ ;R' 
t)(>I)<FJ~\)f Q\)fi$<FI ~ Cli&crfl4(11 ~ ~ 

~ma:rcr3tR~~~~~ 
~~I 

2. rrr;f' ~ ~ tra:r 'Q' fflt· ;~ ·Rtt ~ 
~ c); CfiRUf CI,(11Cf1"1~ ~ -jffi:rr. ~ 'Jt\t 

(. 

~ 'Q01" t[ Rm stffiififHc.fl'{llj c); ftht . (. 

t)<>flfii~\)f ·cffr ~~ ·~· ~ I 
3. ·~~~~~~~~ 
~ FcNi11 '< cm;rr Ji<:ruTs ~ tra:r 'C!' ~ 
fita._J.l<H 101 ~ ~ I 

4. r:fr!f , Wilen tr ~ 'C!' st Rl cnklcn'< u 1 cnr ~ (. 

3-lR ~ 'Q' ~ ~ ~~ Ci1ffi 
~I 

82. In order to study the role of telomeres in 
DNA replication, genetically engineered mice 
were p~epared, where the gene for telomerase 
RNA was knocked out. When cells from 
these knock out mice were taken and cultured 
in vitro, they proliferated even after I 00 cell 
divisions which is quite unlikely in the case 
of human cells. · 
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Which of the following is the correct reason? 

1. Human and mice are fundamentally different 
with respect to their requirements for 
telomerase enzyme in the context of DNA 
replication. 

2. In vitro, mice DNA becomes circular due to 
end to end chromosome fusion and does 
not require telomerase for DNA end 
replication. 

3. Mice have very long stretch of telomere 
DNA sequence compared to that of human. 

4. In vitro, mice DNA replication does not 
require the removal of RNA primers. 

83. .3fTtf r:n;f, "(!Cf1 ~ '!J:.~f{'4)tl 31'1, <4=&01 ~ 

~~mCFR"~~, ~~ 

311-t: .. t§le\'4Cf(1 .3-tR ~-~ ~ ~ 
~ 

c,:r 'Q'l1 3-TR QG1 'Q" (mRNAs) q;r 3c-qle;01 

~I .3fTtf ~ ~ c,:r 'Q'l1 3-TR QG1 ~ 

(mRNAs) cnT f(101cillfl'4 ~ ~~cfil 

~ ~ ~ 3>l\Jil~(1 ~ .3-tR ~ 
.wm-.wm ~ q;r a:fr:cT ~mr ftl:r ~ 

~~~~ ~~fcnofrn 

~ dTQ" dJTtOT ~ ~ m- m ~ 
qf{on<Hl cnr ~ ~ ~ ~frm t? 

2... ~ • 
.,.,......, Spliced mAna Polyadenylated mAna 

ittJL;·,u 
Copped IJn<apped Copptd Unctpptd 

tlJ.JL; llJla 
Copped Uncoppocl Copped Unctpptd 

83. You are working with an in vitro eukaryotic 
transcription system, which produced both 
capped and uncapped mRNAs. You 
incubated these mRNAs with mammalian 
cell nuclear extract and then quantified the 
different products as shown below. Which of 
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the following graphs correctly represents the 
expected result? 

0 
Pleml!oa 

~ 
Spli<edmRna 

Uncoppocl 

itlJ.JL IlL. 
, Capped Uncapped Cappfl Uncapptd 

84. -crcf1 Q\511$<H-fcrtr.;:r ~X~ ~ 

~ ~ ~ ~lt>TC1T ~ 

q:,«fr ~ ~I ~ X ~ ~ ~ 
~ 3fr ~ cfi'r qr:f (in vitro) g)- QG1 

'(!" 3mit:rCi1" ~lt>TC1T cfil" ~ Ci1ffi cfil" 
aT ~. ~ ~(in vivo} ~ qUq; 

fiT "(!Cf1 ~ 31'1, <4=&01 CfiRC1i" ~ ~ 

~-Fvl'4~f81C1 ~ ~ I 

3q{1Cfff ~ ~ ~ ~ fa1;J:;;:r ~ ~ m­
m q;~ tt c:r'fc-Ci<H c'41&'41 ~ CllWT (I? 
1. X -crcf1 g)- QG1 'Q" 3mit:rCi1" mtfa:r ~ I 

2. X 3101 <4 <&01 CfiRC1i" ~ ~ \011 ChffiCh 
~ ~ 

~ ~ ~ tm=tR ~ iRCft 
~I 

3 . X Sfl )tl fC01 q;r 31 01 <4 =& 01 tt fs:h '4 o I ~ 
~ 

~ ~qj(1f{(1 iRCft ~ I 

4. X -crcf1 ~ ~ I 

84. A non-enzymatic viral protein X was found 
to be inducing a cellular gene promoter 
activity. Although no in vitro DNA binding 
activity could be identified with X protein, 
it was found t_o be co-recruited on the cellular 
promoter along with a cellular transcription 
factor in vivo. 

Which one of the following statements seems 
to be the best interpretation of the above 
findings? 
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I. X is a DNAHbinding protein. 
2. X physically interacts with the transcription 

factor. 
3. X modifies the chromatin for transcription 

activation. 
4. X is a chaperone. 

85. mtro1 ~~c); 81tffCli{OI 'iRUf c);~<:(', 

'ftllirli(HUI mRNf\. 3fR qft:c~<>t t"RNA <fiT 
{1$~)\ffliJOf ~ 'lit'14(11 ~ 'Q(fi ~ 

3"1d.l\ff~(1 ctm=IT ~I Q; ~ ~ GTP 3fR 
EF"G ~101i(HOI ~ ~ ~ g I ~ 
~ i\:llcl\'iC\, rn-# ~101i(1{01 GTP 3-fR' 
EFMG ~~~~~~~~ ~ 

. ~ c); .mtrr{ lR fat;H;r q~Cfl~q011Q 

~~~~g; 

(A) ~101i(1{ul ~ rn-# 3JTfUa<fi ~ 
~~~~:~tl 

(B) ~101i(1{0I ~fi<;J(:rr GTP ~ 

JlqElc01 ~ fCRtr ~~ 
(C) ~101i(1{DI ~fi<;J(:rr~: GTP 

3-fR EF-G c); .mfu:r ~ I 

(D) ~101i(1{DI ~fi<;J(:rr 'tl$iSfl<ft)JOt1 # 
J1<1rn~(1 M ~. ~ tTJt 
~101i(1'(01 ~ G't' GTP JtR EF-G 

~~~~~~~ 

~~I 
~ ~ fcfi ~ n t)' m-m 
:A<fl\il01 ~ ~ 

1. IJOtT:iT (D) I 

2. (A) 3fR (C) I . 

3. (A) 3fR (B) I 

4. (C) 3fR (D) I 

85. During elongation step of protein synthesis, 
translocation moves the mRNA and· the 
peptidyl t-RNA by one codon through the 
ribosome. Translocation in E. coli involves 
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OTP and _EF"G. However, in vitro 
translocation can take place independent of 
GTP and EF"G. Based on these observations, 
the following hypotheses can be made: 

(A) The molecular mechanism of translocation 
in vitro is completely different from that 
in vivo. 

(B) T-ranslocation activity is independent of 
GTP hydrolysis. 

(C) Translocation activity is completely 
dependent on GTP and EF-G. 

(D) Translocation activity is inherent in 
ribosomes, however, the rate of 
translocation in vivo is enhanced 
significantly in presence ofGTP and 
EFMG 

Which one of the following combinations is 
correct? 

1. only (D) 
2. (A) and (C) 
3. (A) and (B) 
4. (C) and (D) 

/' 

86. ~)'tifch41 ~ ~ l!01" P" . ~ 
3"1iijJlltSiat fvl4~vl c); ~ W" ~(kqtt~ 
~ CfiT ~ CfR"<"1T ~I W tJTm dim 

~ fcfi M ~ c); ~Cflc~Jf atr 3-tR' 
~ .3101 Jl ;@(;1 G'(' 3tR ~ 'QGi 'Q" 

..;) 

~ 'f(1{ c); trT:r 'QCfi faqft(1 

\ff~\ffiilq ~ ~ ~ ~'R#)crr 

Q~fi<>f!Cfl{OI 3-fR' ~ SV' 31iijJl&01 c); 

~ $IT 'ftt'<tiiiq ~I mcrrcit. ~ ~­
~ft>l;fl~;ql ~<H~Jc>t)fil01 ~-~. ~~ 

~ 'QCfi \ffi<HIO";q ~ affit ~I . 'lffa' 
~ Wfr ~JOt)Cic>flfia01 ~~c);~ lR 

~<H)dc>fl~"taa1-F m~ Cfi'(" ~ m ~ 
~ <>Jm ~~ a-w dl<IT ~ fcfl" ~

1 

~­
~~;flfio'l;z:IJ ~ .q;)- 5-~"11\ffi$R:!ft01 ~ 

Cfilat~m~~~JilH 
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~<H)CI(>I)~-F CJ;T ~ ~ amf ~ JtR 

Wit~~~~ 

~ ~ fcl; 5-~alt1i$R:~cr:t $ ~ 

~~ ~ ~ m-m~~illtt? 

1. ~ ~ ~ 5-~\iiFHI$fe~crt $ 

'13nCf ~ 3fT ~ ~ $"t 'Hi$R:~crt $ 

~ tR" ~ V"crt" "Q" ~ 'H<Htfa&t?O ~ a<:rr 
~I 

2. 5-~\iii'Ht$R:~crt fr V"crt" "Q" ~Tcrt" q:;)" 

q;Jl~~~ 

3. 5-~\ili'fti$fl~crt \ftfdcrt cyfftflc>?iCfl'(Uj 

q:;)" 3fCIJffi" Cfirc=rT ~ 

4. 5-~\ill'fli$R:!flcrt ~ ~ q:;)" 

.wn:R" ~ CROT ~ 

86. DNA methylation plays an important role in 
transcription regulation in vertebrates. There 
is an inverse correlation between the level of 
DNA methylation in the vicinity of a gene 
and its transcription rate, whereas there is a 
direct correlation between histone acetylation 
and increased transcription. ~-thalassemia is 
a common genetic impairment of hemoglobin 
~-chain synthesis in humans. If these 
patients can synthesize hemoglobin-F instead 
of hemoglobin ~-chain in its place, they 
would be notably benefited. Administration 
of 5-azacytidine to 13--thalassemia patients 
increases hemoglobin-F level in erythrocytes 
and thus benefit the patients. 

Which one of the following statements about 
5-azacytidine is NOT correct? 

1. Cells exposed to 5-azacytidine incorporate it 
into DNA in place of cytidine. 

2. 5-azacytidine decreases DNA methylation. 
3. 5-azacytidine promotes histORe acetylation. 
4. 5-azacytidine does not promote gene 

expression. 
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87. ~ ~ ~ G ~ 4fniC'1 
~ 

3JQfr fcla._4J"'Icrt tiT, si.311\tQcr:tQ Ciq;vflq; ~ 

~ Chl$cr'la A~~ m tR" 

Qcr~)\l)CI'1 ~ 11Jtra:r (ABP) 3fR CREB 

~ CJ;T 3fCJ1(')&crt 'ETC dT<rr I cAMP, ~ 
~ 

~~~.$~~ 

1. ABP CJ;T 31Cij(')'LSCJ1 ~ ~ I 

2. CREB ~ CfiT CfitfQ'I)f{<>fiCfl'(UI ~ 

\iiTQ7IT I 

3. 3tcrt (>)&crt 'fC'1r tR" ~ q A<:~t4crt ~ ~I 
~ 

4. Ga 34QCflCh ~ GTPase ~fic;rc:rr ~ 

~I 
87. In cells having G protein coupled receptor, 

inhibition of protein kinase A by siRNA 
technology led to diminished transcription of 
androgen binding protein (ABP) and CREB 
protein. Addition of cAMP,· which is a 
second messenger, will lead to 

I. increased transcription of ABP. 
2. increased phosphorylation of CREB protein. 
3. no change in transcription level. 
4. increased GTPase activity of Ga subunit. 

88. ~ ~ fi;ld)o-s q;r ~-~ mtr 
~ ~ CfR" h aN 'CiT 4 ~ 

Cfli$cr'ldl $ 311Cij,SinfJiCfl flfsl:i4Uf $ ~ 

~ 'Q"q:i 3fc:r:~ ~ 4FBfl<HUI ~ 

~ ~ ~e-ft ~ I <HJCJ1q"l4 ~ 00 
A ~. ~ Cfii$cr'l\il 'Q"q:i ti4:iC1crt ~ ~ 

'Q"q:i ;H 'tl 'fi<H ~ ~ 3t iO!ilf\31 C'1 ~ ~ 

\il6f ~ ~ q;)ftJcJ;r m s ~. ~ 

Cfll$cr'l\il 1=fcfC'1" ~ ~ fcl'ft'(UJ ~ M ~I 
~ 

.3if4C); 3raRm" ~ ~ ~ m-~ 
~ 

~ 'Hfr ;rlt ~ ? 
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1. ~A ~ ~ qJUfiJiOI ~ 3Vtl' 

trrafr I 
2. ~ A ~ ~ ~ qHSfiJWI 

t@lq;rm ~ fffWn ~ ~ ~ 
~CIW1Wft I 

3. ~A~~~~~ 

~~Wft-1 
4. ~ a * m tich<=tOi tlfucmm ~ 

OFilt~ ~ ~ -;Ffii{UJ ~ a:fJ1ffi 

~3Vtf~l 

88. Binding of a ligand to a cell~surface receptor 
activates an intracellular signal transduction 
pathway through the sequential activation of 
four protein kinases. In the human cell line 
A, these kinases are held in a signaling 
complex by a scaffolding protein whereas in 
another cell line B, these kinases are freely 
diffusible. Which one of the following 
possibilities do you think is NOT correct? 

1. Speed of signal transduction will be higher in 
cell A. 

2. Possibility of cross-linking with other signal 
transduction pathways will be lesser in cell 
A. 

3. Possibility of signal ;J,IUplification will be 
higher in cell A. 

4. Potency of spreading .signal through other 
signaling pathways will be higher in cell B. 

89. {Cf(iiUJ 3,qfni (~) CflT 
'HCH$IcA ~ ~ ~ ~c)(:r (MEL} 

~JIT CliT r:cn r:n# ~ ~ 
~ ~ ~ ~ 3q4)<11 fcl;<rr ~ ~ I 

~ ~JIT CflT ~qj(i{OJ ~ CfiROT 
~ICfl{Cf(iiOJCflhCfl ~ ~ ~ Cf)t 

h~~l ~~JilCfiTtrn"~ 
3tfd)-~ ~ ~ ~ Fcn<rr ~ 
~ ~ ~ ~ ~\Fililt>IW~Oi cnr ~~~ 
CfR" :aclil ~ sn;J1 ~ ~ tfcF31cf 
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3llfOcrcn ~ ~ err ~ ~ fcn tra:r 
3tT 3-Rwtt=r tfu:i" fai <:i f;1 tl 3fCR)trq; (H R I) 

Cfll$cA\71 CfiT ti~f.ii<=t .3-tR-13-T~ .m.t)fo:I4GI<=t 
CfR" ~ ~. '3fT <~<>flfi10i ~~~ q;r '(fCfi 

31cR)trq;" ~ ~ 31ll)fo:l;ti~OJ cfl lf)(>lfq~q 

~ 3"1"~'fif{(1 err ~ ~ 1 

~ qf{t=fh,·qOil Cfif fk'!ll40i tRoT ~ f<itq 

~ ~ ~. Cfi'tar"~ fclfu ~ !IKL~ ? 

1. HRI Cfll$cAI51 ~ m"fr MEL ~JIT 
CfiT ~·u01ictf{(1 ~ 

2. MEL ~JIT ~ fcl<;_~JIIOi HRI 

Cfll$cTl\71 ~ CflT flCHJC(1 Cflt ~. 
3. IDtro:r ~~Wsrur ~ Cf{ CflT ~ ~ '(fCfi 

¥4"~~~~~~ 
4. HRI Cfll$cA\71 'H~'!l(11 cnT ~ ~ 'QCfl 

¥4" ~ ~ ~ ~ Cf)"{01T 

89. Mouse erythroleukemia, (MEL) cells are used;: 
as an in vitro cell ~ultur€ model for 
understanding erythropoiesis~ -These c€1Js:•are 
arrested at the stage of pro~erythroblast. due 
to transformation. These :cells could b€ 
induced by heme to differentiate 'further so as 
tosyrtthesize hemoglobin. The most probable 
molecular mechanism for this could be that 
heme may suppress and/or downregulate an 
endogenous heme-regulated inhibitor (HRI) 
kinase, an inhibitor of globin synthesis. This 
downregulation in turn promotes 
differentiation. 

To validate this hypothesis which of the 
following approaches is NOT appropriate? 

1. Transfect MEL cells with HRI kinase gene. 
2. Knock down HRI kinase gene in MEL cells. 
3. Determine the rate of protein synthesis in situ 

as a function of differentiation. 
4. Measure HRI kinase activity as a function of 

differentiation. 
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90. ~ ~ ~ ~ 3'i("HFHikl'& 

qfltq:;j"Jil, ~ lTcT ~' ~ 3fTtiTC1 

(apoptosis) ~ ~ ~ I ~ qfltq:;r 

~~~<):;~~ 

~~*~crcmr~~ ~ ~ ' 

~I ~ faq•fk1 ~ ~ 3ilt:UC"fl4 ~ 
3ftc:rftcf; t@tq;r em- ~ CR(iT ~ err 
~-.3-JTEJTCft iJ"1"GR1 lTcT GJ1Cfi ~ ~ 

~ arcfl" ~ 3fR tHi$dCflJ~~41 * 
'tii$dSfl1tH c CflT Ji<:mh~ai ~ ~ 

~ ~ ~-~m <tifshlla, m ~ 

~ ~ 3-tR 3fc:rc:r: 3mffii ~ ~ 
~~~~A ~~d1~~~ 
'tii$dSh)tH c em-~ m dT4T ~. ~ 
fcNtlct ~ B ~. 41;_llftt ~a-~ 
q_qm fii$dsti1JOJ c CfiT err ~ m 
"il"l<IT ~. tROTf iJ"1"GR1 lTcT 'iil1Cfi ( ~ ) 

~ 

Cflt f#l~4 CR h dT4T ~I ~ ~ 
1% ar.m ~JIT ~ ~ 3q0l],Cfii 

.11i~lcft4 \JIC"<k("H '\JI"CflR" Cfl'tar-m Wm 
~ 

, 'i] n n ··~] 
~ l_l_l___j_J___ * ~ 

CtiiA c.IIB C1MA C•IIB 

3. 1:llln_ 
l 
~ 

CollA ColiS CoDA ColiS 

90. Cells undergo apoptosis by two distinct and 
inter-connected pathways: extrinsic and 
intrinsic. Extrinsic pathway is activated by 
extracellular ligand binding to cell surface 
death receptors. Whenever an apoptotic 
stimulus activates intrinsic pathway, the pro­
apoptotic Bax and Bak proteins become 
activated and induce the release of 
cytochrome C from mitochondria leading to 
caspase cascade activation resulting in 

31 

3. 

apoptosis. In cell A, cytochrome C is 
introduced by microinjection whereas in cell 
B, cytochrome C is introduced by 
microinjection but Bax and Bak are 
inactivated. What will be the most 
appropriate apoptotic response type in both 
cells? 

CollA ColiS CollA CoiiB 

4. 1;u % 
0 g. 
~ 

Cell A ColiS CollA CellS 

91. BALB/c ~ cfi'r ~ ~JIT (DC) 

q;f lL-10 .3ftrQT IFN-Y ~ 3qiff~H 

fcl:;m "il"l<ITI ~ ~ P2-tHI$Shh~~~ai­

~~~~~Cflt3ft 
IL-10 .m.rciT IFN-Y ~ 3qi'II~C"1 fclim 

"il"l<IT I $G1 ~JIT Cflt,HEL C!CZI$5 cfi'r 
~ ~. tHdft c):; 3fsT c):; (ill4:ffl\ill$tH 

~ 

(HEL)-~ T ~ q;o'-'l"tcrfl 
~ cfi'r CD8+ T ~JIT c):; ~ ~­

~ fclim dT4T I qi=q faa:IT c):; GllG, 

CD8+ T ~JIT CflT t.~ ~ '(ll"4ii1 

c):; ~ ~ fct;m dT4T I ~ ~ 

1% ~ :H<LI~\il"""'1 ~ * m-* ~ 
~ t.~ ~ 311f"aiSIIC'ictl ~ 

~ 

1. DC (BALB/c)1L-Jox CD8+T 
2. DC (BALB/c) IFN-r x CD8+T 
3. DC CP2-microglobulin-deficient) JL-Jox 

CD8+T 
A • I b I' d fi . ) IFN-r 4. DC (1-'2-mJcrog o u m- e 1c1ent x 

CD8+T 

www.examrace.com



91. Dendritic cells (DC) from BALB/c mice were 

treated with tL .. lO or with IFN .. Y. Similarly, 

d~ndritic cells from p2 .. microglobulin .. 

deficient mice were also treated with 1 L..l 0 

or with IFN .. Y.These cells were co-cultured 

with CDS+ T cells from hen· egg lysozyme 

(HEL)~specific T cell receptor transgenic 

mice in presence of the HEL peptide. Five 

days later, CDS'" T cells were assayed for 

target cell lysis. Which one of the following 

combinations will have the highest target 

cytotoxicity? 

1. DC (BALB/cYL-- 10x CD8+T 
2. oc (BALB/c) IFN-r x CD8.1T 

3. DC (p2 .. microglobutin-deficient) IL-Iox 

CD8.1T . 

4. DC (p2 ... microglobulin-deticient) ll'N·r x 

cDs·tr 

92. ~ m 3ftTCrr ~ · ~fsnfOJ 'QCfi Jts qlf 

. ~~'tl<l1 ~ f ffi ~1Sfi(0((1( 
·~~ ., 

(polyspermy) *" ~ ~ M ~I 

~ m<r: S((D(I:O(((iiji' M ~ ~ ~ ~ 

Cflhctmisl qlf 3("qrc:;01 ~ ~ ~ 

~ aJOI'ti.?4 ~. 3t\t .. m ~(\4iJ11<11 

~ ~ I ~ ~ ~ ~ ~ ~-'ffr 

ark1:41 ~ ~ISfirorctr ·~ cJ .3fCRlq. 
·~ ~ ., . . 

~C'.\,4CHI<I1 ~ ~:. Wf .~ mt * 
3TCR1ul ~ ~ ~= ., . . .. 

(A) W1 3-fCR)u qlf ~ ct{"CfMI .~ ~ ~ 

ch<>lfCI'6q Jis ifi(>IT CflT ~ .. ~ Gtq; 

;mor ~ 3tR ~TSflTUT em Jts ~ ~ ., ., '• .. 

'fi <>~ R1 (1 a:rtr ~ aor (11:IT ~ ~ 

'fl~fg4CH .m<fci=lT ~ ~ c:;:_am '8<Hiil~ct 

*" ;;m:fr ~ I 
(B) Wl 3iCR)tr Cflf qmq <"kCf'MI ~ ~. ~ 

Cfl(>lfC1'6q 3ls q;(>IT CflT ~ ~ ~ 

arm ~ 3ttt \~ em 3ls c); ·. ~ 

'fi <>~Rid a:rtr ~ aor ~ <rer ~ 

32 

'fil f34CA 3f1<fci'IT c)l ~ f6 tflt1 a;_cTRT fliH lil ro1o 

cf:r.~ ~I 

(C) ~ .lfCfUtr .mrar 
~ ~f'Ri4A 

'8CHitRfi:la *" ~ ~ I 

(D)~ .lfCfUtr 3Jtrcrr ~ Cf'ifiJJijil ~ 

~ .3mraiT c:;;,qm fi<H rilfBl<=J cfir 31'Rfr 

~I 
3q~)Cf(i ~ tT ~ .. "tT cntT<I1' ~ ~ ? 

1. (A) 3tR' (C) 

2. (A) JtR· (D) 

3. (B) .3-ftr (C) 

4. (B) 3fit (D) 

92. Polyspermy results when two or more sperms 

fertilize an egg. It is usually lethal sit'l.ce it 

results in blastomeres with different numbers 

and types of chromosomes. Many s~bties 
therefore, have two blocksto polyspermy: the 

fast block and the slq}V pl<?Gk·. 

In the case of sea urchins; 

(A) the fast block is.immediate· and causes the 
egg memb~ahe resting potential · to 

rise which does not allow the spenn to fuse 
with the egg and is mediated by an influx 
of sodium ions. 

(B) the fast block is immediate and causes the 
egg membrane resting potential to rise 
which does not allow the sperm to fuse 
with the egg and is mediated by an 
efflux of sodium ions . 

(C) the slow block or cortical granule reaction is 
mediated by calcium ions. 

(D) the slow block or cortical granule reactiort 
is mediated by potassium ions. · 

Which of the above statements are true? 

I. (A) and (C) .;., 

2. (A) and (D) 
3. (B) and (C) 
4. (B) and (D) 
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93. "QCFi ~ dt, 3G1 ~ CfiT ~ 

t'IICHicr£1(1: $H)lfif$Rl ~ 'CJdT CfiT CH't-"£1' 

m ~ ~. <>fRCIT tt em-~ m 
"t fth>!f.l'l C1 CR fa<:rr -ar<IT .3ffi' ¢ ~ 

~ ~~ <t' ~frlt H W fa<:rr -ar<rr 1 
(. 

~ ~ ~ SICJOJ(11 $ qfhll<>t<TI $ 
" 

Sfid1 H '~ WI' "IDn'RIT <t 3mm' 

tR, ~ ~ fcl:i ~· H "t cFtcrr-m 

~~t? 

1. ~ ~ ~ 3P1oft 'CJdT 

~m ~ ~ ~ aamr m<fr 6. 
~ 'CJdT ~frlt ~m ~ ttr 
~ $ Cf;RUT .3fCJat CJIC11CJ{UJ ~ ~ 

~ <t m=a ~frlfsh£11 ~Jt:fr 6 I 
2. ~ Ufttc:J ~ fo1tfrftc:r 'CJdT 

" 
~ 6 3{(1: ~ ~~ <t ~ tR 

~ tJTC; CfiT ~ <Rdfrl 
3. ~ ~ ~ CJIC11CJ{OJ H fa<;_liCHii! 

~ ~m <t ~ f11c;r ~ .3-TR 

~ SPcR' ~ qft<rltt:r ~ ~~ q;r 

~ <Rdfrl 
4. ~ ~ .w:rofr em ~m ~ 

l)lfc'la' ~ CfiT aamr m<fr g .3-TR "QCFi 

fa fil ~)C1cffi 'fi {il<TII <t ~ 6q qft<rltt:r 
~ 

~ ~ ~ ~Cflcf4 m c=rr ~~ 

CfiT Wn" ~ f<li ~ m q;r ~ em tt 
~~JE~ I 

93. In an experiment, the cells that would 

normally become the middle segment of a 
Drosophila leg were removed from the leg 

forming area of the larva and were placed in 

the tip of the fly's antenna. Based on the 

"French flag" analogy for the operation of a 

gradient of positional information, which of 

the following statements is true? 

The transplanted cells retain their committed 

status as leg cells, but respond to the 

S/46 BJ/13-3AH-3A 
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positional information of their environment 
by becoming leg tip cells-ie., claws. 

2. The transplanted cells are determined as leg 
cells and therefore would form a complete 
limb instead of an antenna. 

3. The transplanted cells would intermingle with 
the cells present in the new environment and 

develop accordingly to give rise to an 
antenna. 

4. The transplanted cells retain their committed 
status as leg cells and would develop to form 

a chimeric structure having proximal region 
made of antenna and the distal region 
ending in a complete leg. 

94. cr~C ~ ~ .3ffi' 3(TR ~ 

31cR=mJIT * ~ ~ dN fa1Hr {)l:Jur 

~ "t 3ift1 fa1H:f (A-D) H "t m-"t 
qf{uJICA ~CfiJJia)? 

~m CJCiT m CJCiT 3i(1cfi 

q;r~ 

~~ 
(1) mcfr mcfr ~~~ e £1 (""a ill 611t'£1('"CJill 

~ 

(2) mcfr aJell\ailJ mcfr~ ~ 

:m=R" ~ 

(1) a.ncft mcfr 611e'li\CJill ~ 
~ 

(2) m<fr aiell\ailJ a.ncft~ 611t'li(=Clill 

(A)~~~~~ 

fl'>lfrl~q ~ ~Jt:fr g 
(B)~~~~~ 

fCJili\C"i ~ ~Jt:fr g 
(C) 3ITR' ~ ~ ~ ~ 

fl~frl~q ~ ~Jt:fr g 
(D) 3ITR' ~ ~ ~ ~ 

fCJiliC"C1 ~ ~Jt:fr g 
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~ qi{OIIJi tf: 
1. (/\) ~ (J)) 

2. (B) 3-t\'{ (C) 

3. (A) 'J=l'ffl 

4. (D) 6mf 

94. Which of the inferences (A-D) given below 
would you draw from the following tissue 
transplantation experiments performed with 
the early and late gastrula stages· of the 
newt? 

Host regions l>onor Diffcrc11ti 
•·cgions ation of 

donor 
tissue 

EARLY GASTRULA 

(i) Prospective neurons Prospective Epidermis 
epidermis 

(ii) Prospective Prospective Neurons 
epidermis neurons 

LATE GASTRULA 

(i) Prospective neurons Prospective Neurons 
P.pidermis 

(ii) Prospective !Prospective Epidermis 
epidermis reurons 

(A) Cells of early newt gastrula exhibit 
conditional development. 

(B) Cells of early newt gastrula exhibit 
autonomous development 

(C) Cells of late newt gastrula exhibit 
conditional development. 

(D) Cells of late gastrula exhibit 
autonomous development. 

The correct inferences are: 

I. (A) and (D) 
2. (B) and (C) 
3. (A) only 
4. (D) only 
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95. ptmfitnw ~ ~ ~ BWr mwr 
(fclcR'. ~ fvtm:r ~ -ms ~) ~ 

~ ~ 

.wrar 3c-4~Clc-Rf ~ c)) ~ 

~ M ~I o:lTiT qm; ~ ~ 
~ ~ 

~ mmfr ~ q;)- 31Cij,Shf11Cfi ~ ~ 

(~-~ ~ ~) ~ ~ 11m ~: 

(A) hairy....-'> paired....-'> tailless....-'> patched 
(B) hunchback ....-'> even-skipped -> fushi 

tarazu -> wingless 
(C) odd~skipped -> giant ~ paired ....-'> 

wingless 
(D) tailless ....-'> hairy ~ fushi tarazu -+ 

gooseberry 

~ ~ fcW ~ ~ :?ITR.~ ~ 
~~cfl3itf{~~~ 

~ 

~ m-mrcnt:r-~ m\T ~.? 
1. (D) ~ 

2. (A) 3-fR (B) 

3. (C) 3-fR (B) 

4. (B) 3-fR (D) 

95. Segmentation genes in Drosophila are divided 
into three groups (gap, pair rule and segmehf 
polarity) based on their mutant phenotype,· 
Below·are some of the major genes expressed 
in a sequential ,manner (with respect to the 
groups) affecting segmentation pattern. 

(A) hairy....-'> paired....-'> tailless....-'> patched 
(B) hunchback ....-'> even-skipped ....-'> fushi 

tarazu ....-'> wingless 
(C) odd-skipped ....-'> giant ~ paired ....-'> 

wingless 
(D) tailless ....-'> hairy ~ fushi tarazu ....-'> 

gooseberry 

Which of the above sequence(s) of. ~enes 
expressed from early to late embryo 
is/are correct? 

I. (D) only 
2. (A) and (B) 
3. (C) and (B) 

S/46 BJ/13--3AH-3B 
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4. (B) and (D) 

96. ~ CHJcr:ll(il ~ ~ Clii01C1~4 \51'<1':1,-:J~~ 

1. 

2. 

3. 

4. 

J~Vls)i:;i~01 (hCG) &<'IFt=dRlf"c ~ mmr<r 
ll ~ ~ Cf1T ~ CRffi ~I hCG 

,;) 

~ ~ 3,q~a~01unrr ~3IT ~. 

~ ~ ~ ll filfi%4 hCG CfiT 

~ SJff ~ 3fr .3ffiTqur flCF4<nT"i S3IT I 
\jf'if" ~ filCH IG=li ~ ~ mmr<r ~ 
hCG Cf1T ~-3~t<ti"t01 CR" f?;m dr<TT, nT 
3nUqur .3-ffitl'i(>f ~I ~ ~ CRffi 6 
~ ~ ~ J-TRlqur ~ ~: 

~ ~ ~ ~ ~ enter tn:r hCG 
,;) 

cfi'r 3f!Cr~<rcfi(1T fi1ti" ~I 
~<'IFt=dRlf"c ~ hCG CfiT 3,4JC\01 CR" 

~ 6. -;;:rr ~ ~ ll mmr<r 
tt<'IJ0101 ~ 'H~I4Cfl ~ ~I 

q)b(ifih ~ ~3IT Cf1T mmr<r cfi'r .3-tR 
)iCI)fl'{U( ~ ~ hCG ~ ~'lj'Cfl(=IT ~ 

M ~I 
~~m:rr~r<r~~~~~ 
31ffi~ct<"1 ~ 3i(1cfl 3m'<~t'4~ ~ t1 

" 
96. Human chorionic gonadotropin (hCG) is 

known to facilitate attachment of blastocyst 
to uterus. In women with mutation in hCG 
gene, biologically inactive hCG was formed 
but implantation occurred. When hCG was 
immune-neutralized in the uterus of normal 
woman, implantation failed. This suggests 
that for implantation in humans: 

1. biologically active circulating hCG is not 
required. 

2. blastocyst can produce the required hCG, 
which helps locally in uterine attachment. 

3. trophoblastic cells do not require hCG for the 
invasion of uterus. 

4. extra-embryonic tissue is not responsible for 
the attachment of embryo to uterus 
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97. qyc;tiT ~ \5101011\CHCfi ~ ~ ;J:It.<f 

(A) a:R" .3-fR rt ~ ~ ~ ~ 
3'Ric=r cJ 'HCH'H"~~ ~ ~ ~ 
~ti 

{B) tRm ~ fclC1._4Ciil01 Cfii~Ch ~ maT­

tJftat.l;;:r ~ 'He'> 14 Cfl ~ t I 
(C)~ ~ ~frc;r 3{Uf Cf1T 

GN"or~~g, 

(D) t:Rm-~ q;c ~ ~ .3-fR cJa:IT a:R" 

4JCHifi1 Cf1T ~ JI4EIR:<"1 ~ 
,;) 

(synergid) ~ Jta"j,Cf<"1 CfltCfr ~I 
:;;q{" f?0r dW ~ ~ ll m-ll ~ ~? 

1. (A) .3-ffi" (B) 

2. (B) .3-ffi" (D) 

3. (B) 3-fR (C) 

4. (A) .3-ffi" (D) 

97. During reproductive development in plants: 

(A) male and female gametes are produced as 
a result of two mitotic divisions after 
meiosis. 

(B) 

(C) 

(D) 

vegetative cells in pollen contribute to 
pollen development. 
antipodals provide nourishment to 
developing embryos. 
pollen tube ruptures and releases both the 
male gametes in one of the 
degenerated synergids. 

Which of the above statements are true? 

I. (A) and (B) 
2. (B) and (D) 
3. (B) and (C) 
4. (A) and (D) 

98. @01 4)~4~ ~ fil ~i101 ~ d=ft.<l ~TSflTOT-Jfs 

Jlcr4'lcr4 ~. \5ll01T 4<'1"Rlst (ZP) cnffi cfi'r 
~ --~ ~ ~TSflTOT cnffi ~ fclC\4Cii 101 jMI~ .;) ~ 

~ ~ 'HCHt<Flf<>l<"1 cfi'r m- ~I ZP3 
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~-~ZP~~<>frdlf~ 
fm:lmr q~"(f-3l1'11R\<t~ ~qict<~;or ~~3.fs 
~O:::~H~ cf; ftitQ' d"Ji$<"Cltt~ ~~ 'Q(.f1 

SIR1<(ci~kd"!Cfl ~ ~ ~ ~ cf,T 

~"3is JJCROcr:zr ~ m.~ t ~' 
ZP3 ~ ~ ~qj(i~ct ~ t ~ 
<R·hcrrmtt 1 ~~~~ 
~ ~ ~M* w.ITJT ~rsmur~.mr ~ .:> 

fsmrr em 31cf{~ amr cntm 
1. ~ ~ ~ \rsfifUJ CfiT ZP3 t;r)t'r;; t 
~cnt~l 

2. ZP3 >r'ttlai (fiT f<lJ<41$'fl)\5114~~101 ~ c)) 

~ ~ ~TSflTOJ mttct" ~ c)) fNq 
~JT~·I 

3. ZP~ mt);rr (fiT q:)('flh)~<>fr~ ~ ~ 

~ ~ ~lSfilUJ ~ cmol t- fm.r 
~~I 

4. ZP3 mtfaT q;r RlCJ1lf4l)~tor ~ cf; 

3'nic1 ~ \~ ~ ~ cf; ft;n:r 
~~I 

98. During fertilization in mammals, sperm-egg 
interaction is mediated by zona pellucida 
(ZP) membrane proteins and their receptors 
present in sperm membrane. ZP3 has been 
identified to be the principle ZP protein 
whose posHranslational modification is 
important for sperm - egg interaction. In a 
competitive inhibition assay the sperm is 
saturated with either active ZP3 or its 
modified forms, before studying sperm-eggM 
interaction. Which of the following 
experiments will NOT inhibit sperm-egg­
interaction 

I. Saturate sperm with ZP3 protein prior to use. 
2. Deglycosylate the ZP3 protein and use it for 

saturation of sperm. 
3. Phosphorylate the ZP3 protein and use it for 

saturation of sperm. 
4. Dephosphorylate the ZP3 protein and use it 

for saturation of sperm. 
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99. ~ ~N t" ~ tfiGtT q;l, ~tl'hl 
(ill~ ~~ t@.lcm j("q~qko:f 

~ ~ ~. ~ ~ q~, 31S01'11Riii~ 
~t>iCII"j ~ JllcN•i'l\5101 ch1 ~ ~ 
3"JJ'R.lT -~ m 

1. <Qr ~r·m~ cf:r ~ ~ m- c)) 
4'iM~~q 3W ~ ~j:qf4(1 ~ ~I 

2. ~ 3,YRCidcrt ~ ~TN~~(>)'IlfUT cf?r ~ 
3tR ~· ~ ~ ~ ~ crtt1' ~I 

3. ~r-3qi1141 lfft(f c)) tnt>lt<J¥q ~ ~ 

~.m ~"3m" ~tNml 
4. ~ c);; 3VtT ~ c)) Q'i('lf(l~q 

qf&:t;q1 Cfif tar crfrm3:r ~en-· ammr 1 
99. If an Arabidopsis plant,. mutated in lycopene 

biosynthetic pathway is grown in sunny 
tropical climate in the presence of oxygen: · 

1. it would accumulate higher biomass due 
to higher rate of photosynthesis. , 

2. there will not be any infl\lence of this 
mutation ·on the rate ofpliotbsynthesis· 
and plant growth. 

3. it would show reduced. biomass due to 
ph<ito Ox1idative 'd~imige. . . ; " .. 

4. the, leaves would· be bluish purple in 
color because of higher accumulation of 
xanthophylls. 

lOO.~Gf'lf&:GCfl ~ fa1;ti?tOI ~ ~d"llcrt 
;r-ffsc;r ij; 310R1R, ~ CfiRCfi' ~Cfif&:q'fi' 

.;) 

~~CfiT~~tf: 
(A) ~-ac<:r ~ 3tlfctatr<i'f ~r ~ 

~~' 
(B) a-~· ~r (~ ql$~c 3fR 

~3ili:f\511~~c) ct?r ~~ 
(C) ~fi<:r Sll?rifc>JI 

(D) ~ ATP W?;vJ' ~~I 
' . . 

3itR' -~ ~ ~ ~ ~ Cfita:r-m fi<Z~)\51crt 

trtfr ~? 
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1. (A) .3ft{ (D) 

2. (B) .3ft{ (C) 

3. (A) .3ft{ (B) 

4. (A) 3fR (C) 

100. According to the current model of alternative 
oxidase regulation, the following factors 
cause induction of alternative oxidase: 

(A) significant increase in the ubiquitin pool 
in the cytosol. 

(B) presence of a-keto acids (like pyruvate 
and glyoxylate). 

(C) cold stress. 
(D) increase in cytosolic ATP concentration. 

Which one of the following combinations of 
above statements is true? 

l. (A) and (D) 
2. (B) and (C) 
3. (A) and (B) 
4. (A) and (C) 

101. e;:ft!?J<AI-~ ~ ~ 3qitJlft ~ 
4ilf4ic ~ ~ {31CIUff(>lctCfl1 ~) 
Cl11$?;;1$c J1qtt<QCI1 ~ ~ 31qit4o1~ 

ct<>=4iCfl1 Cf1T ~ ~ t I ~ ~ ..J 

~~~~~~~~-m 
~~~? 

1. NH/~ m~ J<t~Ac ~-~ 
~ 31CIUff(>ICICfi ~ ~ICrlict~ct tiT 
~tl 

2. a-cl:;k)J(>IMc ~-~ ~ ... 
31CIOff(>ICICfi ~ ~JC11ict~ct ~ ~ 61 

3. J (>I"Cfl)f1-6-4ilf4ic Jictotl(>laCfi ~ 

~-~ ~ ~JC11ict~ct tiT ~ t 
3fR ~ CRC=rr t I 

4. ~ q;jfQ)e; ~-~ ~ 

3-fCIOff(>ICICfi ~ ~JCT1i(1~(1 tiT ~ 
tl 
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101. The oxidative pentose phosphate pathway 
provides the reducing equivalents for nitrite 
reduction in plastids (leucoplasts) of non­
green tissues. Which one of the following 
statements would be correct for the above 
mentioned pathway? 

I. Glutamate synthesized from NH4 + is 
translocated from cytosol to Jeucoplast. 

2. a-ketoglutarate is translocated from 
cytosol to leucoplast. 

3. Glucose-6-phosphate is translocated and 
moves from leucoplast to cytosol. 

4. Triose phosphate is translocated from 
cytosol to leucoplast. 

102. ~ ~ ~ ~r CfiT ~ 

1; ~ ~ ~ CRC=rr t .3ft{ 

~~cnr~~t ..J 

2.~ ~ ~ CRC=rr t 
3th" ~ ~ Cf1T ~ tR(1T t 

3. ~ ~ Cf1T ~ CRC=rr t 
4. ~ ~ CfiT ~ CRC=rr t 

102. Perception of blue light in plants causes 

1. inhibition of cell elongation and stimulation 
of stomatal opening. 

2. stimulation of cell elongation and inhibition 
of stomatal opening. 

3. inhibition of stomatal opening. 
4. inhibition of cell elongation. 

103.~ t" ~ ~ t" ~ ~ ~ ~ ~ ..J 

~~mr~: 

{A) ~ ~ CfiT q'(Jfi'(U~ ~ ('l's) (>lqU~<Q 

~3il ~ ~ fll Ji l<r4 (1: ;;::r;l'fO<T ~ 
~ 

tl 
{B) (>IC!Uft<Q ~ CfiT q{Jfi'(Uft ~ ('l's) ~ 

~~ ff ~ e;t=rr tl 
(C) ~~ ~3il ~ ~ ~ ~ CfiT ~ ..J ~ ~ 

~!?Jq; CJGf ('l'p) ~. ~CrlJ(+ICfi ~ tl 
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(D) df~T crf'<'f CfiT <lj{l<""q"l~ fct31cr (\llg) ~~ C[a-T 

$ ~ til 3lf0lqrft:lcn ~ ~~ 
3q{)CITJ ~ cnr ~ ~ * ~~m 
~\!ll\11<r( ~ ~? 

1. (A) 3-ftt (C) 

2. (B) 3-ltt (D) 

3. (C) 3-fit (B) 

4. (D) 3-ftt (A) 

103. Following are few statements regarding water 
potential of soil. 

(A) The osmotic potential (\lis) of soil 
water is generally negligible, except in 
saline soils. 

(B) The osmotic potential (\lis) of saline soil 
is always more than zero. 

(C) In dry soils the hydrostatic pressure (\lip) 
of soil water potential is always positive. 

(D) Gravitational potential (\118) of soil water 
is always proportional to height of the 
tree. 

Which one of the following combinations of 
above statements is true? 

1. (A) and (C) 
2. (B) and (D) 
3. (C) and (B) 
4. (D) and (A) 

104. ~ :wfr<riT 3W<>f 3-tR Q4~1$s t" 
fo1Hr ~ ~ ~ ~-m ~ ~? 

1. 'Ornithine aspartate-nicotine'and 
tryptophan -quinine' 

2. 'Ornithine-nicotine' and 'tyrosine-orphine' 
3. 'Tyrosine-quinine' and 'tryptophan­

orphine' 
4. 'Ornithine-quinine' and 'ornithine 

aspartate- nicotine' 

104. Which one ofthe following pairs of precursor 
amino acid and alkaloid is correct? 

1. 'Ornithine aspartate-nicotine'and 
tryptophan -quinine' 
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2. 'Ornithine-nicotine'and 'tyrosine-orphine' 
3. 'Tyrosine-quinine' and 'tryptophan­

orphine' 
4.'0rnithine--quinine' and 'omithine 

aspartate- nicotine' 

105.~ 3i1Chl~<'h'l<ll 

~~~ 
~~ 
~ qi{SfiCHU( 

~:m ~ <rif ~ ch'l' ~ ~ c); 

fmr~~.~g I~~ 

~ ~ ~ ~ Cfito:r-~ 311Cfllf{ch'l ~ 

~~(iirl ~* ~ ~ ~ AA ,c)) n;w 
~ ~ z,?r ~ ~? 

1. iilCil~Ci ch'l' mr ~ ~ ~ c); CiiRUf 

~ 311Cfllf{ch'l 

2. irlctl~Ci ch'l' G!a1fVIC1 3iirlfsh~l c); Sk<lkcH 
.:> .:> .:> 

~ ~ 3i1Chlf{ch'l' 

3. irlctlflCi ch'l' .mtt ~ ~ ~. ~ m 
~ 3i1Chl~ch'l 

4. ~ qffi:J;qj ch'l' 311 Chi f{ch'l 

105. Typical morphological defects. are routinely 
used in genetic screens to identify novel 
genes in signal transduction pathways. Which 
one of the following morphology has. been 
used to decipher the ethylene signaling 
pathways?· 
1. Light grown morphology of seedling. 
2. Triple response morphology of seedling. 
3. Dark grown morphology of seedling. 
4. Morphology oftrue leaves. 

106. ~ ~ ~. ~ ~ .3f<im­

.3f<im ~r cran c))~~~ g, a 
(.. 

CfiRCfl ~ ~ ~-JfWf ~r ~ ch'l' 
Cfll(>l)fo"141 ~ ·~ ~ g 
$cr-c~f4lirl-3 (~-CSF), CflfVICfliOI-~ 

" .:> .:> (.. 

Cfll(>l)o-~~ ~ CflRCf1 (GM-CSF) 3fR 
fVI ~ v,'> 

Ch Chi 0 J 31'tfCiT (, C' \1 u II vII ChI (>(I o1 I 

~ CflRCf1 (G-CSF 31'tfCiT M-CSF), gl 
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Vc1i" GM-CSF..o=<TG1 ~ ;8-, 8J<Hic)cf1aR:Ch 
" " .... 

~.m ~ ~ ;8- q\1<:Jt='iil ~ 

~I ~ ~ ~ fa1Hr ;8- ~ CJi'tar­

m~~ 
1. ~ ~.m ~ ~ m 

'HIJil;;=;q ~ ~ ChfUIChiOIJIT 3ffi" 
~ 

~~~tre~. 
(. 

2. Cflf01Cf1rurJIT ~ ~ (=11 'HIJir;;:;q 
~ 

~~~~~~. (. 

3. ~ ~ ~ 31YR<:!k'f(i ~. 
(. 

4. ~ mft ctrar wm- ~ ~.m 
;8-~~rhr.irl 

106. In bone marrow, stem cells are committed to 

different lineages. Factors that stimulate the 

colonies of these different lineages are 

interleukin-3 (multi-CSF), granulocyte­

macrophage colony stimulating factor (GM­

CSF) and granulocyte or macrophage colony 

stimulating factor (G-CSF or M-CSF). In a 

mouse deficient in GM-CSF, the number of 

hematopoietic cells will be altered. Which 

one of the following is correct? 

1. Mast cells will be normal in number while 

granulocytes and macrophages will be 

deficient in number. 
2. Granulocytes count will be normal but not of 

macrophages. 
3. Macrophage number will remain unaltered. 

4. Mice will be deficient in all the three cell 

types. 

101. ~ ~ tTf$1 ~ mrrfa!rm ~ 
~ trrl tJ"fla;ur ~ tffiT ~ ~ ~ 

~J<'frcr(i ~ anr ~ ~ ~ ~~ 
~ 3RICfC:ft 31G1 iiflil ~ 1T$" m 3lJCf; 

~ (~) ;8- cJllr tiN dTQ": 

(A) "Yt't<:r (icr("ICH~(il Y'{ICh<>ll tiill<>lil 
~ ~ 

~•zi?rCfi ~ 

(B) . a ~Cfl)'H q\1al$41 mtro=r 
(C) Na+/K+ ATPase 
(D) Ca2+ATPase 
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~ ~ ~ ~ m cfil q1ilch'l<:J 

~ <):; ~ 3q'{)Cf(i ;8- ~ m-m m 
~~~ 

I. ~ (A) 

2. (B) 3ffi" (C) 

3. (C) 3ffi" (D) 

4. ~ (D) 

107. An individual was suffering from digestive 

complications. It was observed that the 

individual had dehydrated gastrointestinal 

tract. When an advanced investigation was 

done, the person was found to have defects in 

the following: 

(A) cystic fibrosis transmembrane 
conductance regulator protein. 

(B) glucose transporter protein. 
(C) Na+/K+ ATPase. 
(D) Ca2+ATPase. 

Which of the above could be the cause for 

such a digestive disorder? 

1. (A) only 
2. (B) and (C) 
3. (C) and (D) 
4. (D) only 

108. at ~ <):; ~ ~ ~ ~ 3tR ~ 
~ ~ ~G1Cfll l!C\llftl Y{l'fi'{OI ~ 

~ ' 

~ ct<>thl$s ~ 3(1a=IT tr ~ mr 
'df<IT ~ tl)ffi~CH .m<:reriT CflT 'Hicre\OI 

~ m, il$<>11 Q "d11r Vc1i" ~ <):; 

a'ltl411ll c:i81Cflr!ff CflT ~ 

~frc;r fcrnq ~ ~ df<ITI ~ 

q-rm 'df<IT ~ ~ ~-~ 6t fst;m 

fcrnq ~ ~ m;m-,m;m tfl"l ~ 

~~~;R-m-~ 

q 1): o 11 t1 CJi'tG1" -m ~ 
1. ~ ~ Y{ICh<>ll fcrncr ;8" qf{at='iil 

' ~ 

~ ~.m tiT ~ ~-~ ;8- ~ 
~ 
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m~\ll11 W?iur c); ijif{Uf 1mm fcrmr q;r 
3TR.lfJ1 arc;; 'JRJf :m-. 

2. \llct~~ ~Macr ~ W~tlla:l maur c); 
uc* c); 'ID1fM~ fs\;m 1m1cf CfiT 3l1<Tm 
~"~ me mrr tTT, ~ h fcr3:rcr 
~ 3RrtU ifc;; ~ tft". 

3. ~-~ ~ ~ tt)B'LICJ"I ~ ~ mu 
~ q{JCf1Qil ~ "ETC mrr tTT 3-tR" fsf:i<rr 
fct3:rcr cnr .3lT<f(;J1 3ft qw::r tU' 7ITm m. 

4. 4(\4\11 ~~?\Cf ~ mB41F1 ~ c); me 
~ tR', ~ fct3:rq ~ 3mm1 
3Jq~CJkfo ~ m, h tm:rcr ~ ~ 
ifq; 'Jf$' ~. 

108.The action potential was recorded 
intracellularly from a squid giant axort bathed 
iQ two types of fluid such as sea water and 
artificial sea water having lower 
concentration of sodium ions while 
maintaining the same osmotic pressure with 
choline chloride. The · nature of action 
potential was different in the two bathing 
fluids. Which of the following results is most 
likely? 

1. The resting transmembrane potential was not 
changed but the amplitude of action potential 
was increased with. lower sodium 
concentration in the bathing fluid. 

2. The amplitude of action potential was 
gradually decreased with reduction of 
sodium concentration in bathing fluid but the 
duration of action potential was prolonged. 

3. The resting transmembrane potential was 
decreased and the amplitude of action 
potential was also decreased with lower 
sodium concentration in the bathing fluid. 

4. The amplitude of action potential was not 
changed with reduction of sodium 
concentration in the bathing fluid but the 
duration of action potential was prolonged. 
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109. ~CRI~Iiil c); cftir l\tU 3ttffi:r 3&1itil)lvt, 
iSI§Qi114lfo'lCfl 3ttt Gl§chcl4)fo)Cfl Ch)', ~ 
~ 31odC'lll'fl fmvr-~ ~. ~ c); 
(fu; ~ at 3f<ifJTM3f(>fa"f ~ fclmr 
7l<rrl gtRf~Joii ~ fitlf'!iai'rfttllot <m 
~~~1m!"~~ 
~ gw~,o:n c); ~ ~ am:rrctif ~ 
~~ ~ q~UIJJ"I fitlH"!Cio tiT ~ 
~: 

(A) ~ <>rq ~ gCffi~la:il ~ 
~f'!ia<r~'hkH, ~ gctt~~•crn ~ ~ ~ 
~~ tfi'l 

(B) 3e\lifi<>IG1 g<tfls;(IC11l, Glg~C!I4)falq:; 3.fit 
GIKQG1J4lfo)Cf1 ~CR"i~IG1l cfrr 'ffi'tiiT ~ ~ ~· ~ 

.3flt)q; fo) f'!iRo §"Q" ~I 
(C) Gl§~cJ4lfo)Cfl g<t'fi~IG1, 3at'ffiG1 .3-tR 

Gl§ QG1t4l fo) Cfl ~Cf'fl s:; .o:n ~ wra:rr ~ 'fitfi 
.3flt)q; fo) f4Ro rr· ~I 

(D) GI§QG1J4'1fo)Cfl ~Cfti~IG1 3e\i'fft01 JfR 
Glfi~cJ4lfo)q:; ~Cf.A!:;J<rl1 ~ ~ ~ ~ :!> 

.~ 

~ fo)f4RC1 §"Q" ~~ 
~~~~;rtm-m 
ti'll)\"1101 m\T ~ 
1. (A) m:f 

2. (B) m:f 

3. (A) 3fR" (C) 

4. (B) 3fR (D) 

109.Three forms of dextrans namely neutral, 
polyanionic and polycationic having different 
molecular radii were injected separately in 
three groups of rats. The concentrations of 
dextrans in glomerular filtrate were measured 
to determine the filterability of the dextrans. 
The possible outcomes could be as follows: 

(A) The dextrans having smaller diameter have 
greater filterability than larger dextrans. 
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(B) Neutral dextrans were filtered more than 

polycationic and polyanionic dextrans. 

(C) Polycationic dextrans were filtered more than 

neutral and polyanionic dextrans. 

(D) Polyanionic dextrans were filtered more than 

neutral and polycationic dextrans. 

Which one of the following combinations is 

correct? 
1. (A) only 
2. (B) only 
3. (A) and (C) 
4. (B) and (D) 

110. ;ma:rciT dt '(!q) ~ Qcr\511 $d"l ci=i'r ~ 

ci=i'r ~I ;m ~ ci=i'r ~ ~ ~ 

~ m tR Q\:111$d"l Cf)f Cflc<'!&G1 ~ 
" 

~ ~ fcl C\ll J:l Iii t. fa1d:;;:r fcrtWri 

~g: 

(A) Q\:711$d"l cfrr ~~ RNAi ~ 

:HcJ~C1 Cfl{ ~ 1 

(B) \:rlil:fi€41 Jl ~~~qC11 ci=i'r \:71Ttr ~ 3fR 
.:I 

~ ~lTJl'fc1 Cf)f .m..~ ~ ~ ~ 

~~ q;r fcl'~~ ~I 

(C) Q\:rll$d"l Cf)f ~~~')Cf)'{OI ~. ~ .mfra:IT 
.:I 

~ ~ Cf)f ~ (>ldii$Q, ~ g'r "(!01 

'(!' ~ Cf)f ~ ~ .3-tR 
~ J:IIG1q"tll ~ ~ dt ~ 

.:I 

~ci=i~m~1 

(D) ~ 3fR ~ ~JIT ~ ~ 

~ Cf)f fa:rmur m FW, "JTUR1:f ma-r 
::, . .:I " 

Wni ~ ~. Q\:711$<H ci=i'r 

fsf;m~frc;rrrr ~~ffi:fr WrJIT .3-tR ¢ 

fclc;li<Hiil ~ m ci=i'r ~ ~. 
' " 

~ ~ fct; jq{)CfC1 Jl ~ Cfl'to:r-~ 

fclftl<:IT Cf)f 3tRITaT fctR:rr \:1fT ~ t? 
1. (A) 3fR (B) 

2. (B) 3fR (C) 
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3. (C) 3fR (D) 

4. (A) 3fR (C) 

110. A novel enzyme was identified in humans. 

The following approaches are available to 

identify the chromosome on which the gene 

encoding the enzyme is present: 

(A) Suppress the activity of enzyme by RNAi. 

(B) Identify polymorphism in the population 

and carry out pedigree analysis to study its 

inheritance. 
(C) Purify the enzyme, decipher its amino acid 

sequence, predict its DNA sequence 

and search for its presence in the available 

human genome sequence. 
(D) Create chromosome addition lines by 

making somatic hybrids between human 

and mouse cells, identify lines showing 

the enzyme activity and the human 

chromosome present in it. 

Which of the above approaches can be used? 

1. (A) or (B) 
2.(B) or (C) 
3.(C) or (D) 
4. (A) or (C) 

111. ~ '1&1~ll)t'l ~ ~ 1JCli ql'{j(1'{01 >rmaT 

dt, 1JCli q I'{ i C1 '{ oflll C1(=Cf dt 1JCli ~ Cfif 

Cf(>I~G1G1 fel:i<:rr dl'm .3-tR ~ c~QJ:ts ~ 

Jl"t<r=I'IJ"il §T "Q01 'Q' CfiT ql{iC1~C1 ~ fa<u 

dim I .3fCrafi ~ ~ dt ~ 

q I {i C1 '{ o~ ll C1(=Cf dt ~ t11<IT 'dTliT I 
.:I 

~ 

1. ql'{j(1'{01 Cf)f ~ ~ tl 

2. ql{iC1{01 ci=i~ ~~fic;r fafU CfiT ~mn-
(.. 

tl 

3. ql'{iC1'{01 ci=i~ ~ fafU CfiT ~mn- t1 

4. 1JCli {~)cn~lrl 61 
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111. In an experiment on transposition in an 
eukaryotic system, an intron was cloned 
within a transposable element and allowed to 
transpose from a plasmid to genomic DNA. 
The intron was found to be absent in the 
transposable element in its new location. It is 

I. not a case of transposition. 
2. a case of replicative mode of 

transposition. 
3. a case of conservative mode of 

transposition. 
4. a retroposon. 

112. 'qCfi tJTCiq' ~ ~. fc1;84)J'J ~TSIW:r (~ 
~ ~ tf{ aJm ~J:I~Utf\;1;cfi 3ffi" 
fc) ~ J:l <lJ/ JOt\"\;) '!11 CfiT URUf cn«fr ~ CfiT 
(ifi~J=ISII~, ~ ~ (1Cil, fCt~~i101 ~ 
'HJ:I'lldJ:I\11"1 ~ ~ ~ ~I ~ '0' ..:> 

~ ~ fcl~J:I~dJ:IaJdl CfiT ~ I ~ dT 
ctro:r ~ CfCfi fCI ftil ~ i101 ~ c); 3tR"i<=r, 
~'Jllr fcl ~JOt~ dJ:Iai(il CfiT @"{ ~ 
~ 
I. 0.5 
2. 0.25 
3. 0.125 
4. 0.0625 

112. In a plant species, a segregating line (one that 
contains both homozygotes and 
heterozygotes at a locus) can be made 
homozygous by repeated selfing for several 
generations. What is the level of remaining 
heterozygosity after three generations of 
selfing, if the level of heterozygosity in 
generation '0' is denoted as I? 

I. 0.5 
2. 0.25 
3. 0.125 
4. 0.0625 

113. ~: ~ 3,4~Clf2<hn c 1-6 > *" ~ cfi'r 
~ oB 'i {Cflu I t::rfnm CfiT 4~ u II CH ofrtl ~ 
"CJTllll 
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I I 2 3 4 5 6. 
IO + 0 + + 0 1 

0 + + + + 2 
0 + + 0 l 

0 0 + 4 
0 + 5 

0 6 

~ ·, + :'li'l-tCflOJ ~nor ~. ~ ·o· 
'{ -tcfiiCfi'(O 1-. fctt'\01 (i I : 

3itR cnut=r c); 3-lltTR" tR ~ Jl ~ m­
m q~OI)J:I m\)" ~ 

I. !k4~ct~<i'l m?l" ~ ~~~01 Jl 1-3-.5-
2-4-6 c); ~ ~ ~ fcmr ~ ~ 
gl 

2. 'lla;_4fCl ~ 3\4~ct~Oi ~ tr ~~~01 ~ 
~ ~ ~; ~ ,301c); SliJ:I" CfiT 
~ ;;:fflT fct;m ~ ~I , 

3. ~: Rl~l01 ctro:r ~ ~: 3c=q~a~01 1, 
3 3tR 6 Vcf; Rl~l<i'l CfiT ·~ Cfffit 
~. 4 3tR 5 ~ CfiT, ~· 2 cfRN 
Rl<t=~l01 CfiT 1 

4. ~: {fJ;r ttt\(ildOi(il ~ M ~: 
3,4~ct~C11 1, 3 .3-fR 6 'Ht\(>laOi(il ~ A 
CfiT ~ CflB ~. 4 JlR 5CflB ~B 
CfiT, ~ 6 'Ht\(>ld01(il ~ c CfiT.._ 

~~~~ 

113. Given below. is the result of a 
complementation test for six independent 

--------

mutants (I to 6) 
I I 2 3 4 5 6 
IO + 0 + + 0 I 

0 + + + + 2 
0 + + 0 3 

0 0 + 4 
0 + 5 

0 6 

'+' represents complementation; '0' represents 
non-complementation 
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Based on the above, which one of the 

following conclusions is correct? 

1. The mutations can be ordered in a single 

cistron as 1-3-5-2-4-6. 
2. All mutations belong to a single cistron, but 

their order cannot be determined. 
3. There are three cistrons, mutations I, 3 and 6 

represent one cistron, 4 and 5 represent the 

second cistron and 2 represents the third 

cistron. 
4. There are three linkage groups, mutations 1, 

3 and 6 represent linkage group A, 4 and 5 

represent linkage group B, and 6 represents 

linkage group C. 

1Tml ~ q~UIICH ~: 

~tiCH~ii4 1-A 3fR AB 
~ 

~ tiCH~ii4 2- AB 3fR 0 
~ 

~ t1CH~ii4 3- B 3fR AB 
~ 

1. mtt mw A-~ 1m1. ~ 
tiCH~ii4 2 CfiT ~ ~ 

~ 

2. mtt WW AB-~ fmJ. ~ 

3. 

4. 

tiCH~ii4 1 ~ ~ ~ 
~ 

~ ms-uRT fmr, ~ tiCH~ii4 
"-~.... ~ ~ 

3~~~ 

~ ~ ~ 3fTUR' tf{ ~ 3.fr 

fmr ~ ~ CfiT ~ ~ fcfim 
~ 

114. In a hospital three babies were mixed up. The 

blood group of the babies were A, B and AB. 

In order to identify the parents of the babies, 
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the blood groups of the parents were 

determined. The results obtained were: 

Parent set 1 - A and AB 
Parent set 2 - AB and 0 
Parent set 3 - B and AB 

Which of the following conclusions can be 

definitively made? 

I. The baby with blood group A is the child of 

the parent set 2. 
2. The baby with blood group AB is the child of 

the parent set I. 
3. The baby with blood group B is the child of 

the parent set 3. 
4. The parentage of none of the babies can be 

determined from the given information. 

115. ~;;:rn(1 cJ 3<"q~a<ff;q qrc;-q ~~ ~ ~ 

~ aa=4' ~ ~ ~ 3;m 

(>llf!OIIJI'E\cfl ~rrm ~. ~ ~ ~ ~ 

aa=4' '1J1C1iR ~ ~a'f fr ~I ~ ~ c;)a:IT 

3<"4~ach:fi CfiT ~ tiCfl{o~ ~ 
~ ' 

ttm-ttm c>rr4T 'd'T4T c=IT ~ 3('q~a~C11l at 

~ 3C"4~acff ~ ~ 3.fr 31fUq;' ~ 

~ ~J1"(rl m:fr ~ 
~ 

3'117=4~.,..4-~ cnfl<'lln"l ~= 

1. fcrotfr 3'1cr4~or4Fs\i41 
2. ~ 3'1or4117"4fs\i41 

3. 4)dldl~ 3'117"4lor4Fs\i41 

4. tic;C11kCHcn 3"lor4~1r4fsh41 

115. There are two mutant plants. One shows 

taller phenotype than wild type, whereas the 

other has the same height as the wild type. 

When these two mutations were brought in 

together by genetic crosses, the double 

mutant displayed even taller phenotype than 

the tall mutant plants. This genetic interaction 

is called 
I. antagonistic interaction. 
2. additive interaction. 
3. synergistic interaction. 
4. suppressive interaction. 
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116. ~ ~lfcilCfll ~fcfi;zJilfli$CI (Tmcheophyta) 
c);; 'ifR mmdlT (Divisions) c);; ~ 
3\C1Cn c>rffi1TIT Cl1T ~ffi:fi' ~: 

it1m ~51~!fi a\d¥1! ~ 
(A) (A)~I$<>illhli$Cl (i)~-~ 

Clllt~Cfll 3fR' GT~ct 
~Jf~ 

(B) (B)~I$Ch) q)ffi. (ii)Cil~Fo=ICfll t] 
~lfll$cl 

(C) (C) ftfiWTI4ili$cl (iii)CIIIt~Cfll Q ,CIIItcfll Q 
3-tR'~~ 
~ [f(if)Q<R 

(D) (D) ~f{s)4il$cl (iv) ~C!IIt\¥!Chlti" 
3fR' GT~cf ~ ~ 
~ 

1. (A)- i, (B)- ii, (C)- iii, (D)~ iv 
2. (A)- ii, (B ) - i, (C)- iv, (D) - iii 
3. (A)- iv, (B)- iii, (C)- ii, (D)~ i 

. 4. (A)- iii, (B ) - iv, (C)- i, (D)- ii 

116. The following table gives vascular tissue 
characteristics of four divisions of 
Tracheophyta. 

Divisions Vascular tissue 
characteristics 

(A) Psilophyta i. Well-developed 
tracheid and pits in 
lateral wall 

(B) LycopodiophEa ii. Tracheids 
(C) Sphenophyta iii. Tracheids, vessels 

and well-developed 
phloem 

(D) Pteridophyta iv. Primitive tracheids 
and pits in lateral 
wall 

Identify the correct combinations: 
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I. (A)- i, (B)- ii, (C)-- iii, (D)- iv 
2.(A)- ii, (B)- i, (C)- iv, (D)- iii 
3. (A)- iv, (B)- iii, (C)··· ii, (D)- i 
4. (A)- iii, (B)- iv, (C)- i, (D)- ii 

111. G Jl1UTftc:r ~ ~ fti1Q" ~ :It ~ 
Cfi'ta:r-m ~ a:r6l ~ 

1. ~ em- w ~ ~ fti1Q" fiil R'lfl 
~~q;f~~l 

2. ~ -iffi;r ~ q;T wm mro:r ~ & 
3fR' ~ ~ (1qi' Sl~C("IICif~ Jt ~ ~ 
~ ~ ~· OCfl' ~ Cfi("IICf{Ufl;zJ \:' ..:>" 

~~~~~ 
3. ~ Btf ~JCFICh)f.ae; tR" ~ cfrr ~ 
~ 'QCf;" furor ~ famlur ~ ~ <t)' ..:> •. 

~ ~ cfrr ~ ~ CfiCFI" ~~I 
4. B\f ':\JCFICfl)\le; ~-~ ~ .~ 

fo1cm:r ~ & \1fT ~ wm 3fit ~ 
Cflt(1T ~I 

117. Which ofthe following is NO'T an advantage 
to se~d-based reprod'uctloti? 

1. Reserve food material is provided for the 
developing embryo. 

2. Seed coat protects the embryo and allows it 
to remain dormant until favourable 
environmental conditions are available. 

3. The amount of energy spent per female 
gametophyte is less than that spent on 
,making a spore. 

4. The female gametophyte remains on the 
sporophyte which provides protection and 
nourishment. 

118. ~<>ti<J"lcr5{ ~ QCfi OlT'ft1 ~ ~ fcl<>tJIG"i 
3ft.<:i<ral :It, <1 'ill fa:l Ch1 at 1 'QCf ;mcJ 
SllfUI41 cnT 3f(ifdl'-~ \J101ti<BAIJIT JfR 
'QCfl tr \J101'tiMr cnr ~ m~-m:tr tml 
~ ~ cJir lSI F{ISIH~ I CfiT fa:l'fre;=rur ..:> 
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~ .3-fR -qq; ~ fclC4dl01 ~ ~ 

~ cfl'rl 3itR ~ d.lTtPt at ~ "Qqi" ~ 

cstl{kii{C11 .3-fR ~ ~ CfiT ~ITC1T ~ 

~ ~ ~ ~ ffiC4df0'1 ~ .3-fR 
aita M1>1 Cfi ffi C4 a 101 ~ ~ Cfil. 

v, 

.. 
• 0 

0 • v, 

X, 

3iCR' fav rr ftl:ll at Xt, Yt. X2 .3-fR Y2, ~ 

fc;tQ' 34":JCfC1 C1Cflo:flc:h'l ~~ qlf ~ 

~. 
1. X 1 = Geographic distance, Y 1 = Sexual 

isolation index; X2 = Genetic distance, 

Y 2 = mating frequency 

2. xi = Geographic distance; y I = mating 

frequency; X2 = Genetic distance, Y 2 = 
Sexual isolation index 

3. X1 = Genetic distance; Y1 = mating 

frequency; X2 = Sexual isolation index; 

Y 2 = Geographic distance 

4. Xi= Genetic distance; Yt =Geographic 

distance; X2 = Sexual isolation index; 

Y2 = matingfrequency 

118. In a study of sexual isolation in a species of 

salamander, scientists brought together males 

and females from different populations and 

from the same population. They observed the 

frequency of mating and calculated a sexual 

isolation index. One graph shows the 

relationship between mating frequency and 

genetic distance, and the other shows the 

relationship between sexual isolation index 

and geographic isolation. 

Y, 
0 0 

0 0 .. I .. · ... 
··~ 

x, 
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Choose the appropriate terms for of Xi. Yi,X2 

and Y 2 in the figures, above. 

1. X 1 = Geographic distance, Y1 = Sexual 

isolation index; X2 = Genetic distance, 

Y2 =mating frequency 

2. X1 =Geographic distance; Y1 = mating 

frequency; X2 = Genetic distance, Y 2 = 

Sexual isolation index 

3. X 1 = Genetic distance; Y1 = mating 

frequency; X2 = Sexual isolation index; 

Y 2 = Geographic distance 

4. X1 =Genetic distance; Y1 =Geographic 

distance; X2 = Sexual isolation index; 

Y2 = mating frequency 

119. ql01t=4klCfl 011d4Cfl{OI ~ 3'iC1t01S~4 'f?:, 

2006 ( fcnra:rr ¥ ), ~ ~ ~ at 

~ Clita:r-~ ~ {Nothospecies) ~ 

1. Polypodium vulgare subsp. prionodes 

(Asch.) Rothm. 
2. Polypogon monspeliensis (L.) Desf. 

3. Agrostis stolonifera L. 
4. Agrostis stolomfera L. x Polypogon 

monspeliensis (L.) Desf. 

119. As per the of International Code of Botanical 

Nomenclature, 2006 (Vienna Code), 

which of the following is a Nothospecies? 

1. Polypodium vulgare subsp. prionodes 

(Asch.) Rothm. 
2. Polypogon monspeliensis (L.) Desf. 

3. Agrostis stolonifera L. 
4. Agrostis stolonifora L. x Polypogon 

monspeliensis (L.) Desf. 

120. 1m=;n at ~ ~ ~ at m:f cJ thsr 

Fck;_llJ'ir01 M 6 ? 

1. ~· 3fT, "ifttT 
2. ~. ~<HCR5ft", q;(4<ACR5fl 

3. ~dl01!"f(41~, ~. q;(4J1CR5fl 

4. ~~. thC410icruft, ~ 
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120. Which ofthe following groups have only two 
wings? 

1. Honey bee, beetle, ant 
2. Butterfly, housefly, fruitfly 
3. Dragonfly, butterfly, fruitfly 
4. Housefly, fruitfly, mosquito 

121. 3lm1 ~ q~IJOIIOi ~ 17 ~-J:iSc;r ~ ~ 
\;l)' f3tavr-f3trv:T 41Rclcr:it1 CfiT ~ 
~ ~I ~ ~ m, ~T cF 
q{<F4{1<JI(1 ~ ar:ff ~ m$F; ~ ~ 
fit;n;:r. ~I ~cUi 5<>1 ~ ~ .3rcftlR'01T ~ 
f!ctln=m &~1&£11 ~ ~ ~ { A ~ 
G ) cF ~ ;H~\jJ(J"J ~ ~ ~. 
(A) 'fR"a.=ror, {B) ~lffi", (C)IAIOic:fl~ fo1<m:r 
~. (D) IFIIOicfl;q fo1<mf ~ ~. 
(E) ~m>fr .. fclfUcf; ~. (F) ~ 
~ ~ ~. (G)~fttr. 

1. (A), (B), (C), (F), (G)· 
2. (A), (B), (D), (F), (G) 
3.(A), (B), (C), (E), (G) 
4. (A), (D), (E), (G) 

121. India has currently 17 biosphere reserves 
representing different ecosystems. These 
conservation areas significantly differ from 
the conventional protected areas of the 
country. Identify the correct combination of 
attributes (A to G) that best explains the 
concept of biosphere reserve. 

(A) Conservation, 
(B) Education, 
(C) Human habitation allowed, 
(D) Human habitation not allowed, 
(E) Strong legal back-up, 
(F) No supporting act, 
(G) Research. 

l.(A), (B), {C), (F), (G) 
2. (A), (B), (D), (F), (G) 
3. (A), (B), (C), (E), (G) 
4.(A), (D), (E), (G) 
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122. ~ fit;n;:r-~ 41R8:c, cfi't ~ 
~lkl4, cF ~ ~ JtR" fa("I(OI ~ 

~crnr~ 1 ~~~~~ 
Cflta:r-m "llfcl:Qi cF ~fcl;dla~ (Sj~~{UI cffi' 
3RRR q:;tam 

4. 

IJ,~ n' 1-.--J~-A----l. 
Ellvlronmontalgradlent Environmental gradient 

122. Followings are the niche characteristics ofthe 
constituent species and resburce partitioning 
pattern in different ecosystems. Which of 
these would lead to competitive exclusion of 
species? 

2.~ ~g 

E.· ·ll·'· . . ;t " . 
li~ zo. 

' ' . . ' . 
' . . . . ' 

4. 

Envlroiiiiiei11ai gradient Envlronn;;;;t.;i gradient 

123. CllcliCI'lOft~ ~ 31CiJSfi~Cfl fi":!,C\14, 
~ \ill fcl;Qi cF ~ CfiT -c;rmfct; Cfl(" 

~ ~· 1 afiTl ~ crnr Rr:f ~ crar .~ 
\iflkl~,. ~ m:l<r cF ~-~ ~ ~ 
4RC1clcrfi «F CISfi" ~ ~ crnr ~~ ·~ 
~ 1% <rsfll «F ftinr ~ ~ ~ m­
~~~~ 

~ :r 
d c 

time-
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1. A= JOI'6Q~, B=:tiJilQ~, C~ 

2. A=m..<r<:rcff", B-JOt'6Q~, C_'_<tiJOI'IQ~ 

3. A=m..<r<:rcff", B=:ti#IQ~, C-JOI'6Q~ 

4. A=tm)Q~, B=m.<rcrcft, C-JOI'6Q~ 

123. Environmental conditions can influence 
accumulation of species in successional 
communities. Curves representing changes 
in forest species over time are given in the 
figure below. Which of the following keys is 
correct for the curves? 

., .. 
!l 0 

0 
c 

................. 11! ..••.. 

time-

1. A = xeric, B = mesic, C = intermediate 
2. A= intermediate, 8 =xeric, C =mesic 
3. A = intermediate, 8 =mesic, C =xeric 
4. A= mesic, B = intermediate, C =xeric 

124. "QCfi ~ tar ~ ~ tJTC;q' q:;)- iiSr 
~ Jl q'(ldiOICfll:fl 311Ch~ct ~ qrm 

1Tm I ~~~Jt~3ft~ 
.:l 

~ ~ qlf 3,q1c:;G1 ~ ~ ~ ~I 

~ c:fl)R! Q fct; ~ ~ cf,T ~ ~ 

f.i1H:r Jt ~ m-~ ct&itial(1 &lll<&41 ~ 

~~ 

1. Ful<hcCIJl ahr Jt ~ ~ 3tR ~ ~ 
~ ~ 3fci=4" '1IGG" ~ ~ ~ ~I 

2. fa:l<hcCIJl ahr Jt ~ ~ ~ ~ 
~ ~ ~ 3rc{: q'(ldiOICfll:fl ~ ~ cf,T 

31R .3fiGf ~ ~ Gllt.<:r ~I 

3. q'(IJIOICfllfl ~: ~-eruT ~ro, ~ 

cffitc:1 ~I 
4. q'(ldiUicf)(fl m:T ~ qul CflT ~ ~ ~~ 
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124. A plant with blue-coloured flowers was 
observed to attract a large number of 
pollinators. However, these flowers were not 
producing any nectar. Which of the 
following can be a logical explanation to the 
observation? 

1. There could be another species in the vicinity 
that has blue flowers and is rich in nectar. 

2. There is no other species with blue flowers in 
the vicinity so pollinators are compelled to 
visit this species. 

3. Pollinators may not have blue-colour vision. 
4. Pollinators may be able to see only blue 

colour . 

125. c:fra:r ~ ~ 31T'CfR1 ~ lJCfi ~ ~I 

¢~~~t:R'~~A, 

325/km2 ~ ~ t:R' fck(QJOIIG"i ~, ~ 

~"CR~~B, 

179/km2 ~ ~ t:R' fclC\_,4JOIIG1 ~' tfmt 
~ "CR, ~ A 3fR B \l"llffi4i ~T: 

297 /km2 3tR 150/km2 ~ ~ tR 

fclC\_,4JOIIG1 ~~ ~ ~ Jt ~ m-m 
q ~ o II JOt f;l Chi (>II aT "ffCfiCIT ~ 

1. ~ \l11kl4i "QCfi ~ ~ 'l'lffifq~ 

~CR~~I 
2. ¢ jij(1'(\l"llffi 

31 ct '<'""' 1ffi 'l'lffi 4HJI ctl 

.mtlq;" ~ ~ I 

3. ¢ 3-ict'tl\l"llffi 

31ict't\l"llffi 'l'lffi'!l)P'!ctl 

.mtlq;" ~ ~ I 

'l'lffi41P'lol, 

cf,T wra=rr Jt 

4. 3Rro' -*R 31 i (1'(\51 I ffi 1):1 ffi 4) PI (11 ci 

ltq;-~ cfrnc:rr cf,T ~ I 

125. Three islands have identical habitat 
characteristics. On first island rodent species 
A is present at a density 325/km2

• Second 
island has only species B at a density of 
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179/km2
• On the third island, both A and B 

co~exist with densities 297 /km2 and 150/km2
, 

respectively. Which of the following can be 
inferred from this? 

1. The two species do not compete with each 
other. 

2. The intra~species competition is more intense 
than inter~species competition. 

3. The inteNpecies competition is more intense 
than intra~species competition. 

4. The inter and intra species competition are of 
the same intensity. 

126. 'QCfl \1fl"fff c);' ~ ~ Vci ~::ft®r 

(~~ Vcn on!' q_cfiq' ~ ~:~ 
~ 'JNI '30lCfrr \.11010fi <§41 ~ ~ (1cfi' 

3-TGj~ ifiT ~ (ltiT ~ ~ c);' fit:;r 

c);' 31¥'T ~ ~nm: 

~ q;r m~m (>fafOT ttCat ~ 641 (§41 

il1t Cfi«lr ~ 

1. ~~~(~~~~q;fr 
~) 

2. ~m>r ~ .3-lFm' 

3. fch>if<ilCi ~ qRqctit("l1 

4. Jffi:R~~rnt ~ ~ ~ lfl11(iT t:R' 
. ' ' 

mmr 
126. A few males and females of a species were 

introduced to a new island. Their population 
was monitored over several generations and 
followed a pattern shown in the figure: 

I! 
8. 

Ume-
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Which of the characteristics of the species 
does NOT explain the pattern? 

1. Skewed sex ratio (more females than 
males) 

2. Large litter size 
3. Delayed sexual maturity 
4. Effects of intraMuterine development on . 

fecundity 

127. c~~Jis ~.3-IT em- ~.3-IT iJl 
,:) 

fcl<;_4J"I101 ~ · fCIS!RICf?Cil'f)l:fl ~ i{<"cliCfiFt 

g)- "QOt \T (1(=Cf ~ \11)" ~ ~ c); 

~ ~ :fl(l\5ftcl) 3lff.Fkct tTRUT ~ 

cm>l G10N \.1IT ~ ~I cf ~: ~ 
(1cfi' 3q41aft ~ cffi' ~ tfl ~ 
~ fcll 301c)l fl~@)d) ~-31ftti(=CI c)l 

~ fvtkr ~ ~ m-~ ~ ··Jmtcm 
~? 

1. "m 3ftf'~ j("q~ctclo:J ~ ~W':<Hs 

stfficrffiCfl'lOI ~ .. CR mB ~··~ 
~ G1W act ~I 

2. c~~s ~ ·."QO=f v if;r. ~, 3t ~ v 
~ 3<"'SfltFIOft4 ~ICfi(>lotl 

3. 'fi~J'IIi01 ~ c8l~~gj CliT ~ ~ 
;Jf·~rCrlfCi'lDII 

4. ~ ~.m c)l Vcn mt-t ~ 
~ cSlf\l:'J:tsl CliT Fcf(i": mnuotl 

127. Plasmids are self replicating small circular 
DNA elements in bacterial cells that can be 
said to have a stable symbiotic existence with 
the host cell. . They often carry genes useful 
to the host. Which of the following is a 
potential threat to the evolution and stability 
of the symbiotic coexistence? 

1. 'Copy-up' mutations that increase the rate 
of plasmid replication per host cell cycle. 

2. Reversible integration of plasmid DNA into· 
the host DNA 

3. Transfer of plasmids to new cells by 
conjugation· 
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4. Spontaneous curing of plasmids in a small 
proportion ofhost cells. 

128. w ~ ~ fcf; ~ \~~41t'l 

~ .wl~ mc;r ~)ij:;~;q)tJ 

~JIT ~ fclCflfflti ~ g ~ ~ 
cfrr \51 R:<'l til ilq;T ~ ~. 

1. ~~ 
2. ~~cfrr~ 

3. ~ ~ t;rfc=t ~ft>rcrr 

4. .wl~ ~Tf(>l' 3-JTCfiR' QRlJT ~ 

cfrr al1l(1f 

128. Complex eukaryotic cells may have evolved 
from simpler prokaryotic cells because 
complexity of organization increases the 

1. growth rate. 
2. efficiency of energy utilization. 
3. tolerance to starvation. 
4. ability to attain larger size. 

129. qrc;q- ~ ~ ~ ~ ~ fa:l4:>IUI 
(. 

~ ~ CH(kC14Q' 31CI1JI&cr1~4 ~ q:;r 
. 1\ .;) 

~<::JI&CI1 Knox ~ ~ gl ~ ~ 
qfiTI;q'j 3tR ~ ~ qrc;q- 3falT ~ 

.;) 

~ ~ ~ffi<Hia:f1 CfiT 3fr fa:l4:>Iul ~ 

gl GfrtT h il'Jm ~ qm; ~ ~ 
.;) 

~ &l§dlafl ~ ~ \J11khtc-ct~4 ~ ~ 

~fu:rr ~ 1 ~ ~ GJGt crar 3VI' ~ ~ 
(. 

~Mg~~~fr\t~(~ 

~*~~)~~~~ 

~~~gl3ft~~~g 

~ \511 ffi Cfl'{U I c;crRT Clfcl d I fUI C1 ~ g "\J1Gf 
' ' .;) 

fcf; ~{I Mdl ~ ~ g ~ 'Q"Cfl' "\J11fct ~ ~ 
e;fclalfUIC1 ~ g. 

' .;) 

S/46 BJ/13-3AH-4. 
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.. .. 
"' a 
li 
f o Moss 

.. 
u 

Conifer ii! 

~ ~ f;ld:;;:r fa:llSCfl~ ~ d'll:!" ~: 

(A) ~ ~ ~ ~ ~ ClfcldiUICI1 
~S"''' , .;) 

~trrl· 

(B) ~ ~ ~ ~ ~ ata1 

c;_fclaJUIC11l ~ 61ft.<:f<H' ~ xqc;:o=r ¥ (Jaft'l 

(C) ~ ~ ~ ~ ~fr\t ~ q:;r 

fa:l4:>IUI ~ ~ c;:_am ~ ~I 

(D) ~ ~ ~ ~ ~fr\t ~ q:;r 

fa:l4:>IUI ~'{l(>l)dlfl ~ c;:_am ~ 6'1 

~ ~ fcf; fatkf ~ ~ Cfl'ta1-~ ~ 

fa:llSCtillll ~ ~M t? 
1. (A), (B) JtR (D) 

2. (A), (B) JtR (C) 

3. (B) JtR (C) ~ 

4. (B) JtR (D) ~ 

129. Knox genes code transcriptional factors 
important for the regulation of indeterminate 
growth in plant shoots. These genes also 
regulate patterns of development of plant 
organs such as leaves and flowers. The figure 
represents a phylogenetic tree of the 
multigene family in some land plants. The 
circles represent genes that act to maintain 
shoot apical meristem (equivalent to stem 
cells). Orthologues are genes that duplicate 
due to speciation and paralogues are genes 

that duplicate within a species. 
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From the figure; the following inferences 
were made. 

(A) Multiple gene duplication occurred in 
vascular plants. 

(B) Gene duplications may have enabled 
shoot diversification in vascular 
plants. 

(C) Shoot apical meristems are regulated 
by orthologous genes in ·vascular 
plants. · 

(D) Shpot apical meristems are regulated 
by paralogous genes in vascular 
plants. 

Which of the following represents a 
combination of correct inferences? 

1. (A), (B) and (D) 
2. (A), (B) and (C) 
3. (B) and (C) only 
4. (B) and (D) only 

130. 'QCfi ~ ~ "it '* ~ 50 cr4" (1cfi 

~ w ~. ~ ;m:r· ~ ~ ~· 

~ t ~\111falct ~ ~ ~. ~ ~ 
"it m.r cf;'r 3"t.ilct1H m:rr ~I ~ \lTllT ~ 

~ 1% q c=b:rfil "it ~ <t>r IH1?IT ~ 

\11CI"Iti~l * ~ 3ft ~ ~ ~ 
~~I 

~ 1}a;or ~ &11<&413-IT * ~ fa1.J:;;:r 

q~Cfi<"4CI"IJI:i S'lf("llfcict" ~ ~ tfi: 

(A) ~ ::Sc-G~ClHCI"I 'flCF41JVf Str ~ 
lflc>t fq~q ~ "it 'ffi>r cflT ~ ~ ~I 
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(B) ~ fu>rw1J1m ·~ qmt1' ~ tictk14i 

::s,q(JVf ~ * ~ ~ fcr;Q' ~ 

~-:~ "it fu>r ~ ~ ~ -~ amrr 
~I 

(C) ~ * Yii.>Jfq*'q ~ ~ 'tf{ 
t-~ ~ ~ ~ GII{CklF(("ll 3i41)'fl~("l ~' 
~ 3tR 3ft ~ ffi>J'w1Jr:IT ~ ~ 
* 'fi4)\5lcrii ·.Cflf ~ ~3IT :ml 

~~ ~ fit ~ "it ~ Cfi'ta:r-m ~ 
~- cnr fi4l"1Ci1 ~frm ~ 
1. (A) 3tR (B) 'iflnf 

2. (A) 3tR (C) 'iflnf 

3. (B) 3fit (C) · ~ 

4. (A), (B) 3fit (C) 

130. In an experiment that has continued for rriore 
than 50 years, corn has been propagated by 
breeding only from pl~nt.s. with ~he l,lighest 
amount of oil in the seeds. The average oil 
content is now much greater than any of the 
plants in the origina~:P9PUlati(:)n. · 

The following hypotheses were proposed as 
explanations for this observation. 

(A) Mutations occurred that increased the oil 
content in seeds. 

(B) Plants with high oil content were 
stimulated to produce offspring with more 
oil in their seeds. 

(C) The breeding led to increased frequency of 
alleles at multiple loci, so that new 
combinations of genes for even higher oil 
content were formed. · 

Which of the following represents a ·' · 
combination of correct statements? 

1. (A) and (B) only 
2. (A) and (C) only 
3. (B) and (C) only 
4. (A), (B) and (C) 
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131. ~ * \511RI4'1 * ~ ~ ~ * 

Sfid1 ~ a 11(>11 q I a I)'H ~ ~ ~ <Htka '{u~ 

mm Ul ~ ~. ~ <Hio;QC11 ~ ~ 
~ .;) 

~ "Qq; ~ ~ ~ 3ta•M~C1 W u 
Q~M tiTS ~ ~ ~. ail('llqlai)'H ~ 

~ JtlARCfll CllT i1m ~~ au('llqlai'I'H 

~ ~ 'fhT ~ 3fR 3ITCfiR ~ 
.;) .;) 

~ ~~ ~ ~ ~ 3-l'(>JdT-3fi'ldT 

\511RI <iT ~ ti tR" ~ Cli'«fr ~ ~ 
3-ITCliR CllT CflohC11 ~ ~ ~ ~ 

~I 
~ S!RI<H1Ci11 * fcilv ~ ~ ~ Cfl'lc;:r-~ 
~~C<lll~l~ 

1. ~ ilt! 3ITCfiR ~ ~ ~ ~ C1cfi ~ 
~~~~~~~ 

2. ~~~ti*~* 
SIC1c-C1'< ~ qf{afan W u 3fR <ffl' 

qRac:!iCi1 il'1a" cm;fr ~ q_am ~1TdT(1' 

CfR' fcilv mr u 1 

3. ~ c;rfi>l'a11 ~ ~ ~ ~. mfr ~ ~ 
'fhT ~ fcl~<I<HICi1 ~I ~ ~ ~ 

.;) ' 

~ fiia:a:r ~uafi>l<~i ~ ~ ~ ~ 

~ ~-~ ~ * Gtr.;rT CflT ~ * 
~fin~~~ 

4 ~ ~ ~ fclfch{ul CfiT 3~1i\{OI . .;) .;)" 

~ffi:fr ~ ~ ~ fclfctuC1r 3c-qRac:!iCi1 

JtR'~~~m~* 
~ c;:_qm 3c-qcnJ'I ~ ~ ~ I 

131. The Galapagos finches were an important 
clue to Darwin's thinking about the origin of 
species. These finches are believed to have 
descended from a single ancestral species that 
colonized the Galapagos archipelago, 
America, over a short period of time. The 
Galapagos finches differ in their beak shape 
and size. Different species feed on seeds that 
vary in size and hardness. 

51 

Which of the following is the most likely 
explanation for these patterns? 

1. The finches represent an example of 
directional trend in beak size from small to 
big. 

2. Beak shapes changed in response to different 
seed types and these changes were inherited 
by subsequent generations. 

3. The ancestral finch already had all the beak 
variations and different lineages formed 
that were specialized to eat different seed 
types. 

4. The 'finches represent an example of adaptive 
radiation in which beak variation was 
generated by mutation followed by selection 
by different seed types. 

132. <ffl' ~ * fc;lv ~ ~ ~ ~ 
~ ~ ~ ~ '('I"Mfr t@; f":o~"lfi>l.al .., 
filf$'41 CliT 3flq:t~{1 ~ ~. !HUdiCficfu.IT 

~ 'n' ~ ~ ~ ~ CflT ~ .., 
3fR ~ -ciU; q;JC aT 3fR ~ ~ ~ 

" * fcilv <Hicr1"IC::{a=t ~ ~ ~ f":o~"lfi>l'al 

~at~~~*~ 
'Hd"lldi<H ~I ~ ~ ~ cJ ~ * 
Fvt'li:iiuj m u: 

(i) 'n' ~ fil8<1i ~ ~ ~ 'd1<IT m 
(ii) 'n' ~ ~ ~ ~ 'd1<IT m, ~ 

t3 q;yc ~ ~ ~ 3fR ~: ~ 3ITCfiR URUT 

~*~~~'dl<ITml 

~ W ~ ftl8<11 ~ ~ Fvl:d:iiul1 ~. 
~ ~ ~ ~ f":o~"lffi'al ftlfS<IT * ~ 
~rrm:r ~I~~~~~~ 

cfi'lii1-~ raCfl<>-cfl C<ljjg<jj ~ a-am ~ 
!ifi~~~ 

1. te: CflCcrt * BGfiCf ~ ~ ~ * 
Fvil«li~Ci1 CflT ~~I 
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2. fil~•zii' ~ ~ 1t ~ F ~ o1 
~ ft)~~ Cfif ~lflldllfl ~.3TCRffi cn)' 

Cfrn' Cfl{ ~ I 

3. f:ftffi'a1 ftl~m ;;)' flllfllll'"4 ~ tit ~ 3:ft' 
fc1 t:l610i en)' q Rq iSid cnt ~ I 'C((>f 

~I 
4. f:ftffi'a1 fi1~lli ~ ftlf$m em t:rmr 

~~~L 

132. In order to demonstrate that the long tails of 
males attracted females in a bird species, 
experimenters captured and cut the tails of . 
'n' number of males and monitored the 
number of females mated by each male. They 
had two types of controls in the experiment. 

1. 

2. 

3. 

4. 

133. 

(i) 'n' males that were not captured 
(ii)'n' males that were captured, had their 

tails cut and then stitched back to attain 
the original size. 

The males with cut tails mated with a 
significantly smaller number of females than 
both the controls. Which of the following 
alternative explanations is NOT ruled out by 
the experiment? 

The stress of cutting tails affected the 
performance ofmales. . 
The time wasted in the capture reduced 
mating opportunities of males. 
Females avoided any deviati(m from 
normal. 
Females chose males randomly. 

3iq{ fa'Q" Str \511ffiC£c-d'l4 qaT 'ill, ~l'TW-

6llkll$4i ~ ~ ~l'TCI(>fr t' 
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~CHIOilikH ff qRqclcrt~ ~ ~ t" 
~ 'ill ~ 'JTf ~ i ~ ~ t fitH:r 
~ '%~ 'iiTC(l fctrcr ifQ' ~: 

(A) ~ ~ (Archaea ) ~ ~ n 
1.*~41 (Eukarya). ~ fa:lCflcftr ~ 

~I 
(B)~ .3t\'{ ~·vq; ~ ~. ¢ ~ 

~ ~ ~ ~~41 ~ ~ 'ill, ~ 
.3rttlq; ~ ~I 

(C) ~ 3tR ~~~41 ~-~ ~. ~ 
~~flllfllcr4 ~·c); ~ ~ 3rncrT ~ 

~ ~' 3Nfl~(1 ~ 'JTQ' ~I 

~ ~ ~ ~ 'ill ~ Cfltar-m 
ti4)\51o:r ~ ~ ~rrm ~: 

1. (A), (B) 3iR (C) 

2. (A) 3fR (B) lf!'rn' 

3. (B) 3fit (C) lf!'rn' 

4. (A) .3-tR (C) lf!'rn' 

133. 

In the phylogenetic tree above, branch­
lengths are drawn proportional to the number 
of changes along a lineage. The following 
inferences were made from this tree. 

(A) Bacteria are more closely related to 
Eukarya than to Archaea. 

(B) Bacteria and Archaea are more similar to 
each other than either is to Eukarya. 

(C) Archaea and Eukarya diverged from each 
other after their common ancestor 
diverged from bacteria. 

3A~ 
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Which of the following represents a 
combination of correct inferences? 

1. (A), (B) and (C) 
2. (A) and (B) only 
3. (B) and (C) only 
4. (A) and (C) only 

134. ~ ~ 41R>l<ll A'6'tv-"i ~~ cnr ~r 
~ . ~ 

3(=q'CMil ~ ~ ~ ~ ~ tJTm d""lm fcl1 

~ cn1 ~ ~ ~ fiSfl~o a:rtr 
fcm:rr aT ~I ~ d1TCTfCr ~ ~ ~ 

fcrtlnur tiSfl<HOI ~ ~ {ldJie<J 
~ ~ 

~ 6, 
fcR:r m ~ 4'<1-"'la:l'l J1l'1cfi cnr ~ 

" 
~ ~ ~ w 4'<1-"'la-ll J1l'1cfi 

" 
~r m ~ "iT ~ fcrtlnur ~ 

~ 

tiSfl~o ~ ~: 

~ ~ ~ ~<h<"4l ~ ~ ~ 31fftm:r 
~ 

cnr~~: 

trCfi w JOilSI"Cfl "iT q1 R>l <j'j fcrtlnur ~ ~ 
" ~ 

mtro=r ~ ~ CR(1T 61 
1[qi" w JOilSI"Cfl "iT ~ d1TCTfCr dJTtr ~ ~ 

" 
~ CfiBT 6 "iT ~ 31R ~ 
fcrtlnur ~ JIT:f-;ti {"I { o I ~ fc;nr ~ ~ 

~ 

mtro=r cnr fa1<HToT ~ 61 
3. vq;- W ~ "iT d1TCTfCr M H C CfcJT I I 

fat~~ ~ ~ ~ CRC1T 61 
4. 1[qi" w JOilSI"Cfl "iT ~ d1TCTfCr dJTtr ~ ~ 

" 
~ CRill 6 "iT ~ m ~ 

~ ~ mtro=r cnr fa1a:r)ur ~ 6, 
GrAA ~ 31R ~ fctl<nur 

~ 

JIT~<t=Rur ~ ~-~ -Q1fl" ~ 3.fr ~ 

"iT <J1ct<J"II{CF31 tR ~ fctl<nur ~ ~ 
~ 

mtro=r cf;'r ~ ~ ~ $l1(1T 

tmur~~l 

S/46 BJ/13-3AH-5 
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134. While attempting to create a disease model of 
poliomyelitis in mice, it was found that mice 
can not be infected with the said virus. Since 
human beings are susceptible to this viral 
infection, which kind of transgenic mice 
should be generated to have a transgenic 
mouse model that can be infected with polio 
virus? Select the right approach from below: 

1. A mouse expressing surface protein of polio 
virus. 

2. A mouse expressing human receptor gene 
which makes cell surface protein for docking 
and internalization of polio virus. 

3. A mouse expressing human MHC class II 
invariant chain. 

4. A mouse expressing human receptor gene 
which makes cell surface protein for docking 
and internalization of polio virus along with a 
gene designed to express surface protein of 
this virus at puberty. 

135. qrc;q 3iC1cfl ~ ~ -"'lCI~c<l<h ~ 

~~~~~~61 

-"'lCI~c<l<h ~ A 
(A) c;:rra:r qrc;q ~ ~ ~ arc:fr 61 
(B) ,Wm cnT ~~I<Tii{"I{U] ~ a:rtr 61 
(C) ~ ~ ~I<Tii{"I{U] {lCF4CJ"V1 ~ 61 
(D) cJ ~-&=vr ~ ~ ~_m cnT 

~-"fWT ~<>IICh'< ~ ~ fc;nr ~r 

fcti<:rr aT ~ 6 I 
~ ~ fcfi 34'l>lCf(""l Cfi~ cnr fai;l::a:r 

~ ~ Cfi'ta:f -m fi 4l "i<TI ~ 67 
1. (A), (B) 3iR (C) 

2. (A), (C) 3iR (D) 

3. (A), (B) 3iR (D) 

4. (B), (C) 3iR (D) 

135. Protoplast fusion is used in plant tissue 
culture for various applications. 

In protoplast fusion: 
(A) naked plant cells are used. 
(B) transfer of organelles is not possible. 
(C) partial genome transfer is involved. 
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(D) cells from two different plants can be 
mixed together and forced to fuse. 

Which one of the following combinations of 
the above statements is correct? 

I. (A), (B) and (C) 
2. (A), (C) and (D) 
3. (A), (B) and (D) 
4. '(B), (C) and (D) 

136. ~ ~ ~ 1l ~ cfftc;:rM~ \TfWf 

3tR ~ mn- ~AR>l<i ~ ~ ? 

1. Codeine- Papaver somn(ferum 
2. Vinblastine- Catharanthus roseus 
3. Quinine- Cinchona ledgeriana 
4. Digitalin -Artemisia annua 

136. Which of the following is a mismatch 
between the plant drug and its source? 

1. Codeine- Papaver somniferum 
2. Vinblastine- Catharanthus roseus 
3. Quinine- Cinchona ledgeriana 
4. Digitalin- Artemisia annua 

137. ~ ~ fotJ:;;{ ~ ~ m-m ern; 

~ q_crm ~ 3241~01 "' 'SI5fi11 cnT 
~ ~ ~ ~ffi:rr ~ ? 

1. 

3. 

' I 

elhanol 

c '··"""""''''"' o .. ··~· blom~n 

iu.,j / i 
' I 

8 / : 
................. 1 sugar 

time-

2. 

ethanol: 4. 
I 

I 

·········";"biO'MHss 
' ' 

sugar 

tlmo-

ethanol 
;-------

/t'"'"'"'"'"'""" 
•i biomass, 

. :; 
,r 

/ 
sugar 

tlmo-

ethanol ,------· 

sugar 

tlmo-
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137. Which of the following curves correctly 
represents the process of ethanol production 
by yeast? 

1. 

3. 

ethanol ,--- ... . 
rl··~biOinH& 
I : 
I : 
I I 
I I 

................. 
1 

• augar 

time-

time-

2. , ............ . 
!(";;;;; 
I 

~.r~ 
augar 

tlmo-

tim•--

138.~ ~ (lql .3-io:~ ~ ~ ~ 

'flJ"FljUt;;fl q;(l ;;flcrn ~ ~ ~ a"TQ' I 

~ ~ tlJOl':!dll;;fl ~ ~ 

f~ftil'a1 ~ ift.<r ~I ~ ~ .fcl; 
o:tTiT ctr 1Tf fcrRl<rr ~ ~ . m~~ ~ 
~ ~ fcli)!JOt";!JJOt;,;f) q{l\ll1;;:fi -~ •· ~ 
Cfi'<Gl ;t ~ ~- trfrn. JfR"- fJ!I(1cRHt1 

~? 
1. ~ q'(;;fl.,.j'j ~ ( ~ ~ ) CfiT 

2. 

3. 

3241~1Ti ~ ·~ I 

q'(j\iflcrn fcli)!JOt':!,dJ"l\JI~ ~ ct ~ 
3c-%~\01 ct ~ ~ ~ ~ q{l\ll1crfl 

~ CfiT ~ ( m-ar ) ~ WfiR' ct 
~~~~~ 
5cff' tfuf;T ct jq'(l..-<"1 3fc:r:m ~ il"'iiVVT 

~I 
4. . q{l\ll1crn fcli)!JOt4JJOt~ ~ ct ~ 

,:) 

3c-%:\01 ct ~ tlJ"t"j,dJ"l~ q'(l;;flcrt1 ~ 

CfiT tl JOt I J I JOt ~ t;1C1iR" t" ~ ~ . 
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138. Inbreeding for 5 generations led to 
production of homozygous transgenic mice. 
However, these homozygous males or 
females were infertile. Which of the 
following approach is most preferable and 
economical to obtain heterozygous transgenic 
animals continuously? 

1. More transgenic founder (I st animal) should 
be generated. 

2. Crossing (breeding) of transgenic mice with 
wild type mice in earlier generations should 
be done for continued production of 
transgenic heterozygous offspring. 

3.lnbreeding should be avoided after 51
" 

generation. 
4. Homozygous transgenic mice should be 

mated with wild type mice for continued 
production of transgenic heterozygous 
offspring. 

139. ~ ~ Cflcffi1Cfl~ ~ 4<rF6,41C\CI1 ~ 
~ 

~ CfiB' ~ fa'lfhiiqct 6: 
~ 

(A) ~ ~ ct ~ fll$dCfil$fa'lCI1 

.3n'Cn<:rcfi ~ ~I 
(B) ~ ~ ~ ~ .3ilfcMC11 .3n'Cn<:rcfi 

~~I 
(C) .3ilfcR:tCI1 ~ '81$dCfil$fa'lCI1 q;r ~ 
~ .3n'Cn<:rcfi ~ ~I 

(D) M, ~ 'lTCf ~ ~ ~ ~ 
~ fJ:flfa:lCfl ~ .3n'Cn<:rcfi ~ ~I 

~ ~ f.l; 34't~Cf(1 ~ q;r fa1thii' ;q ~ 
m-:ar {i4)'51C11 ~ ~? 

I. (A) JtR (C) 

2. (B) JtR (D) 

3. (A) JtR (D) 

4. (B) JtR (C) 
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139. Following are few statements for 
regeneration of plants from explants/tissues. 

(A) Cytokinin is required for shoot 
development. 

(B) Auxin is required for shoot 
development. 

(C) Auxin to cytokinin ratio is very 
important. 

(D) Jasmonic acid is required for both root 
and shoot development. 

Which of the following combinations of 
above statements is true? 

I. (A) and (C) 
2. (B) and (D) 
3. (A) and (D) 
4. (B) and (C) 

140. Cl1 q '>I I JOOrkl Cfl wsrq:;)' ct l;!Cf) fl Jh.-'i'OI'!l Cfil ~ 
'/\; " ~ 

~ Jl ~ ~ dim ~I ~ I 
~ Cliq'>l'tt.<""IChl CflT fcRfr '>lf2!\51CI1 ~ {if~ 

01tf ~ d'f<ITI ~ 2 Cfil KLH ~ ~ 
~ ~ dlml ~ 3 ~ Clid'>ltlct"hl 

"' " 
CflT 4C\._4fll KLH ~ ~ ~ fcnm d'f<IT, 

~ $01CfiT ~l$ilcttfCfi'{UI f<ti<:IT d'f<ITI 

WN 4 ~ Cl1q\>11'8ct"h1 Cfil KLH-~ 
"' " 

fci;-m dlm, ~I $ilctt'lctict ~ d'f<IT, ~ 
(, 

KLH- ~ CD4+ T ~JIT ~ ~ 

~: {luR:ct ~ d'f<ITI $01 mfr ~ 
CflT ~ ~ ~ tR, KLH ~ ~ 
fclmft ~ ;R- '{1m' dJ<IT 3tR ~­
KLHigG '>lklfll's CfiT ;mtr<Tf ~ ;R-~ 

d'J<ITI 

~ ~ f.ll faTJvr ;R- ~ m-:ar 
'>lfc=lfCis '1!,4,ct'{ ~ ~ q;r ~ ~ 

~ ~ 

t? 
[>=greater than.::::= greater than or equal to] 

1. Group I > Group 2 >Group 3 >Group 4 
2. Group 2 > Group I > Group 3 ;::::: Group 4 
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3. Group 2 >Group 3 >Group 1 >Group 4 
4. Group 4 > Group 1 > Group 2 ~ Group 3 

140. A set of neonatal mice arc divided into four 
groups. Group 1 neonates were not primed 
with any antigen. Group 2 neonates were 
primed with KLH. Group 3 neonates were 
primed with KLH but thymectomized. 
Group 4 neonates were KLH-primed, 
thymectomized, but reconstituted with KLH­
specific CD4+ T cells: All these mice, when 
grown adult, were challenged with KLH and 
the anti-KLH IgG antibody was measured in 
sera. Which of the following is the correct 
order of magnitude of antibody response? 

[>"' greater than, ?. -= greater than or equal to] 

1. Group 1 > Group 2 > Group 3 > Group 4 
2. Group 2 > Group 1 > Group 3 ;::: Group 4 
3. Group 2 >Group 3 >Group 1 >Group 4 
4. Group 4 > Grottp 1 > Group. 2 ;::: Group 3 

141. ~ ~ 31Gj,9flJ""JOI (1Cf1<;:1'1Cf1 tR" ~ 

Vcn ~ ~ q~4J\71CTII ~ trCCTIT31T 
<);~~'fiT~~ 

1. g)" 'QVf lT ~l\Cf1~01~~~q@Cf11<'14 
..:> 

·~ ~ 31CTI911CH OJ ~'fl.,y\Ji~Cfj'(OI ~'fi<H I qCTI 
..:> 

~R:cqoftCf1'(UI~\51~CTI~·Cfi ~ I'I@R!Cf1'(UI 
' ..:> 

2. 'tr 'QVf lT ~ l% ~u 17 q@Cfil (>f 4 fati:ITur ..:> .. 

~ 31 CTI911CH o I ~.,.,'fl,.....,y,_,J..:~fl>r,l Cf1 ............ '( 0 .... 17 R;cq oft Cfi'( o I 
..:> : ,. 

~'fiJOOtlqCTI ~.:n~CTI~·Cf1 ;R" l'lf<"ifficn'(UI 
..:> 

3. tf" 'QVf lT ~l\Cf1~UI7~~ JlCTICf1<'1Cfi 
..:>." 

m~ qf(1Cf11(>f4 fcl@I'(UI~31CTI9fiJ1UI 
..:> ..:> 

~.,~r-.,y""'.:n"~>r,JCf1~'( 0 .... 1 ~ 'fi<HI qCTI ~ R: cq o~ Cfi'( o I ~ 

\#JCTI~·Cfi ~ l'l@ffiCfi'(UI 
..:> 

4. 'tr 'QVf lT ~ ISCh ~a t7 3:10'"1 cn(>f c:n m 
..:>" 

~ 'J,'R1Cf11 (>f4 ~fcl ....... @-....l'(~o'""t ~~ ~31.CIJ911CHO I 

~'f!CH I qCTI~'fl_,-.:n~Cfi'{ot7R:t4oftCfi'(UI ~ 

.,j'jCTI~·Cfi ;A" l'lf<1f21Cfi'(UI 
..:> 

141. Choose the correct sequence of events in a 
next generation sequencing technology-based 
whole genome sequencing project. 
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1. DNA cxtmction -> shearing ~ library 
preparation-> sequencing ->assembly -> 
f1nishing ~ annotation ~ submission to · 
Genbank. 

2. DNA extraction -> library preparation ~ 
sequencing-> assembly ~ annotation ~ 
finishing -> submission to Genbank. 

3. DNkextraction ->shearing~ adapter 
ligation-> library amplification-> 
sequencing~ assembly·~ f1nishing-> 
annotation """"* subrhissionto denbank. 

4. DNA extraction ~ adapter ligation ~ library 
amplification -> shearing ~ sequencing ~ 
finishing -> assembly -> annotation ~ 
submission to Genbank. 

142.~ ~CiT M -m<=r fi<>~aOi~ .cfi ftinr 

Vcn CifQ" mfr ~ ~ ~ ~ 3tR ''CIJf8r c); 

~ \il~C\1( 31~ 'fl6dJitl ~ ~ 

~ ~ ~I ~ 3l)t :m l;ifct~~ 
stf21ft1's ill ~ ~ ~ ~. ·. ~ 
'Sffi'r GFP-stf21ft1's mcc1. ~. dfml ·~ 

~ ~ ~ ~ ~~-~.·~ 
~' ~: i 'fl~dJi~' ·~ ·~ 

~. ' . 

1. GFP-~ 'tl(>f4CTI ~ ~ ~ ~ 
tm ~· ~ ~ aR:fr ~ 3tR ~ 
LC-MS/M~ ~ ~~ fcnm ~ ~ 

2. GFP-~ fi<'I4CTI mtTol ~ 'QCfi ~ 

tm ~ ~ ~ aR:fr ~ .3tft GFP 

c); ~ 'f!Cfil'(lt-CHCfi ~31T Cflf 3f(>fCJf 

CfR" ~·· CfR" 3fR 'QCfi qffi>lQ9fll4(>fQCHI,$5 

~tR"~dfml 
3. GFP-~ "SI)t)o:r Cflf lJCfi Q(>fl$'fll (ELISA) 

qfr tR" 311Jlf\1{1 CfR" ftn'(" ~ 'Sffi'r-GFP 

stRifCis c); ~ Q<'lt$'fll fcn<rr dTm 1 

4. ~ 'fiT GFP ~ 'QCfi fi (>f 40'"1 mt'lif c); 

~ ~ Cfc>1)01CTI fcnm 'd1<1T 3fR o:s(lf\1(1 

~.m ~ ~ fcn<rr dfml 

www.examrace.com



~-GFP !Jiffift:is ~ G_Clffi ~­

~ ~ ctiT LC-MS/MS G_C1ffi 

~~ fcl:;<;rr d'Tml 

142. An investigator discovers a new receptor for 

a known ligand and wanted to identify the 

binding partner of the receptor i.e. its co­

receptor. The antireceptor antibody is not 

available but anti GFP-antibody is available. 

Which one of the following strategies is most 

likely to identifY the co-receptor? 

1. The GFP-receptor fusion protein is expressed 

in a cell line and analyzed by LC-MS/MS. 

2. The GFP-receptor fusion protein is expressed 

in a cell line and the cells positive for GFP 

were sorted out, lysed and run on a 

polyacrylamide gel. 

3. The GFP-receptor protein is coated on 

ELISA plate, followed by ELISA with anti­

GFP antibody. 
4. The receptor is cloned as a fusion protein of 

GFP and expressed in stimulated cells. 

The immuno-precipitated complex obtained 

by anti-GFP antibody was analyzed by LC­

MS/MS. 

143. afT:tT cJ ~ ao:r ahT ~ ~ ~ 

"' u 
1:: .. 
:I 
0" 

~ 

tf'SIT ~-~ t cre;r 3>t~l~:u1 q;r 
(, 

ISIHCklHt"H mC1{UI afi:tT ~ dJ<IT t: 

Low rainfall High rainfall 

~ 
1:: 

" :I 
0" 

~ 

height height 

~~ftt;~~~~~ 

Cfm ~ q;r cran cfi'r 3>ill~4i tR ~ 
(, 

~ ~ t, 3fll1 ~ ~ ~ m-m 
f!if&l!Cfl ~~ illlfa"lC1 -~ ? 

1. 3ffi:R:rr cfi'r ~ ~ ~ t q-fre;or 

2. cJ;IT ~ ~ V<'li" \JIIillf<:lCfl-~ ~ 
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3. m ~ 3fRrC1' ~ 3>iil~41 Cf;T 

fl~fi<Aicrtf ~~ 

4. C[a-1 3>T.n~:ul q;r m tR !JiktSfill"lor 

143. The frequency distribution of tree heights in 

two forest areas with different annual rainfall 

are given 

g 
!l 
! 

Low rainfall High rainfall 

f 
:I 
IT 

~ 

height height 

Which of the following statistical analysis 

will you choose to test whether rainfall has an 

effect on tree heights? 

1. t test for comparison of means. 

2. A non-parametric comparison of the two 

groups 
3. CorrelatiOn analysis of rainfall and mean tree 

heights. 
4. Regression of tree heights on rainfall. 

144. ~ ao:r ~ ~ ~ cJ \Jlrk'141 cfi'r 32 

CfCII~d ~ ~ ci?f dRfi'l ~ 1 ~ 

~ ~ ~ ~ 3fR t;RROT 

~T: 16.2 

~~ 3.6 

3tR 48 c:rtrr ~ 2 

3ffi" 3. 2 ~I ~ fa:l \SC:fib11 

~· ~ ~ CfCII~d ~ cJ;IT \Jllffidf ~ 

m(1"'a' ~ ~ ~ ~ ~ ~ fcf;;;:r ~ 

q;r~~t? 

1. cJ;IT \Jllffilli ~ ~ ~ fclC1f{(1 ~ 

2. ~ 1 "CiT ~ ~ ~ me1ne1 t 
~~2~~t .., 

3. ~ 1 $' ~ t ~ ~ 2 tiT 

~ ~ ~ me1fte1 t 
4. cJo:IT \Jllffilli ~ ~ RtC1AC1 ~ .., 

144. Two species of plants were sampled in 32 

quadrats in a forest. The mean and variance 

for the occurrence of species 1 were 16.2 and 
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48 and species 2 were 3.6 and 3.2 
respectively. Which of the following 
statements about the distribution of the two 
species in these quadrats is supported by 
these findings? 

I. Both species are distributed randomly. 
2. Species 1 is distributed randomly and species 

2 is clustered. 
3. Species 1 is clustered and species 2 is 

distributed randomly. 
4. Both species are clustered. 

145. fcl~4Cfl cfi'r ~c); 3fltlR tR' ~-L­
<'114tflo=t ~~a~~, A~'tJTCit 3th"~ .:> .:> 1-' 

cj;ls~o 'fi~qo,, ~ fcl(\<llCJ"tlo=t 'W.lT ~ ~ 
I ~ q)'~Clccl$5 cfi a-~, p~~ 3th" . .:> 

~ ~sf~ilp . 'fi~qofi cfi. 3tRra 
~ ~e:hfcti'14ot ~ ~r: 220 
nm ([Gbo) tR -35,700, -13,800 3ft{ +3,900 
deg cm2dmo1" 1 ~I ~ q)'~c)CGI$S pH I 0.8 
Jth" 25°C tR" a~ 'fi'E'YOI ~ fcl(\4CJ"IIo=t 
~~ 1 ~cnr~ ~ m ~.m 
a~ 3-tR ~ cf;s(t ~ c):; .:> .:> 

~ Y~CIAo=t ~ ~I ~- tUm mtf ~ ~ 
6 M ~ cfir ~ ~ .·. :qlffic)ce:t$5 . 
CfiT [G]m -14800 deg ~m2dmol" 1 ~ ~ 1. $'ff 
q)'~c)CCI$5 cfi a~ fi~quJ q;r ~rc=r 
~: 
I. 37 
2. 41 
3. 47 
4. 50 

145. Poly~L~Iysine exists in pute a~helix, ·p'isheet 
and random coiled conform~tion~ depending 
upon the solvent conditions. T~e v~lues of 
mean residue ellipticity at 220 nm ((S]220) are 
~35,700, ~13,800 and +3,900 deg cm2dmol"1 

for a~helix, p~sheet and random coil 
conformations of ·this polypeptide, 
respectively. The polypeptide exists in a­
helix conformation at pH/10.8 and 25°C. 
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Addition of urea leads to a two state 
transition between a-helix and random coil 
conformation. It has been observed that 
[9b2 of the polypeptide is -14800 deg 
cm2dmol"1 in the presence of 6M urea. The 
percentage of the polypeptide in a-helix 
conformation is: 

I. 37 
2. 41 
3. 47 
4. 50 
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