Section A - Physics

(Answer all eight questions. Each question carries 2.5 marks)
e  You will be awarded 2.5 marks for correct answer
e There will be deduction of 1 mark for each wrong answer
e No negative marking for skipping any question.
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A system of five point masses connected with each other by rigid massless rods. Find

the number of degrees of freedom of the system in three dimensions.
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Suppose we divide a material of thickness X into N Q@u@\\la@rs each with thickness
dx. It is known that when a beam of light passes tﬁoggcf{\d?hm sheet of any material of
thickness dx, the decrease in its intensity dI i@fqhnon be proportional to its incident
intensity I and its thickness, with the cqns?gﬁ' o\f ploportlonahty being o . What is the
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Select the correct answer from the options given below.
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A sinusoidal wave travelling in the positive x-direction on a stretched string has
amplitude 2.0 cm, wavelength 1.0 m and velocity 5.0 ms~t. The 11:11\1{&1‘ (g)ﬁ}ljtions are:
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Select the correct answer from the options given below.
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An a-particle moving horizontally makes a head on collision elastically with a proton
(at rest). What is the ratio of de-Broglie’s wavelength associated with a-particle and

proton just after collision? Consider m, = 4m,,, where m,, is the mass of an « particle

and m,, is the mass of a proton. &
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If the wavelength of the first line of the Balmer series in the hydrogen spectrum is 4,

what would be the wavelength of the first line of Lyman series.
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In a reg1g@ %& magnetic field is given by B =41 + 3 k Tesla. Calculate the flux (in

Weber) H@smg through a wire loop lying in the x-y plane with an area of 5 m? ?
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Select the correct answer from the options given below.
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Two particles of mass m; and m,, are constrained to move al@?l%@oljnc. They are
fb. .
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Section A - Chemist

Select the correct answer from the options given below.
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Select the correct answer from the options given below.
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Why the aquatic animals are much comfortable in cold water rather than hot water?
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Cold water is good for their skin.
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They need less food to sustain in cold water.
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The dissolved oxygen is greater in cold water.
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Select the correct answer from the options given below.
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Ina second order reaction A—B, if the concentration of A is doubled, what will be the

half life of the reaction?
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You have to perform following two experiments using electricity.
(i) to measure conductance of solution and
(ii) electrolysis of dilute molten CaCl,
Which type of electricity (AC or DC) would you prefer to use for these two experiments?

Choose the right answer from the options given below.
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An organic compound (formula C,H,,) was burnt in air.
What will be the number of O, molecules required for combustion of per molecule of the

organic compound (Choose the right answer from the options below)?
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KMnO, reacts with oxalic acid acc&rﬁmﬁ) ﬂﬁ% equation,
IMNO, + 5C,04% + 16}f4’ —@Qﬁ% +10CO; + 8H,0
Which one from the belov&gpt@ls 3" equivalent to 20 ml of 0.1M KMnO; ?
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Section A - Mathematics

Select the correct answer from the options given below.
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Select the correct general solution of the differential equation (x?+ y?)dx —2xydy =0

from the answers given below.
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Suppos€ we have a variable X with mean = 10 and standard deviation = 3. Consider a linear

transformation Y = 2X + 3. Then, which one of the following is true?
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Section A - Biology

Select the correct answer from the options given below. «
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Select the correct answer from the options given below.
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In the diagram below the chromosome numbers for objects 1 to 5 is given correctly in

one of the options given here. Choose the correct option.
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Mitochondria, Lysosome and nucleolus are sub-cellular organelles in eukaryotic cells

which are surrounded by
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e (e [RPgasfe (e 33 [Pt A6~ T4 &&\\\p\
\<
3
In humans, red—green color blindness is inherited as an re@sswe trait. A woman

with normal vision whose father is color-blind man;bek Ena{@\vho has normal vision.
Predict the color vision of their male and female Qﬁ?i{(}ﬁgQ\

EICIEERC S quﬁwﬁ—%@@ﬁrm@aﬁxﬂ\rﬁaﬁ
G2t NWWW%W%Z% o 1t W s
WWWWW aﬁw:—m—lwcwfm\mﬂw
T IFBFA (color v 151013\@@‘5[ ﬁ%ﬁ"

&"" &® &
All female and ma@ (gs ngg Wlll have normal vision

SN (N0 G R FreiRe 5 ae

All fen@c\’s leﬁave normal vision and while all male offspring will be color-blind.
A FOIRE BT AP 43¢ STNS (RLefd] I =S|

O

All male will have normal vision and while 50% of female offspring will be color-blind.

O
ST (LA Frol9P 713 APE AJS 50% N0 9673 =41

All female will have normal vision and while 50% of male offspring will be color-blind.

© 3N (A FreI{ BT AR G373 50% (QLeATHA IF =

O Skip Question
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Select the correct answer from the options given below.

e e [Regasfe & i [[Rext Ao T4

When two mutants having the same phenotype were crossed, and the progeny gbtained
showed a wild-type phenotype. Then what are the mutations? \\\(\q ©

%‘
TYH G52 (FABIEANTS 7fo NO6IrG SeFfi® =7 433 S‘g@a\?"mﬁc—w
APIIF CPIAIGIRS 2P = fﬁ@tﬁ‘ﬂﬂ@%%iﬁz\ %Q

i—"\’” % e
non-allelic ’Zfo\é ‘Q
(@)
DoAUHEIEE Q, Q

allelic

<
O wyenfERs < "Q&&

O Skip Questi A N
unanswere ré.\'

Qj.

Select the correct answer from the options given below.

N i [[egesfe e st (g (NAwN 41



Which are the characteristics of bacterial genetic material, in general?

JFORTE G AR TELFT (IET (P62

It is double-stranded, circular and supercoiled.

4f6 G- SHITGG, (IARPE 43¢ JATHTA TF |

It is composed of repeat sequences.

O 4f FNAIINS T (repeat sequences) ATT 9IS |

~ O
N
It is linear and has telomeres at both ends. 60’& \\‘9
AS)
O 4f6 (s 992 SO A (Bl NT= A (b&\&
Q\\ .\(\0"6.
‘k'(b' Qﬁ )
The genes are often separated from each other. Q\ 00 O
ifox
© fENfe R 9 SN cwm@a@\w o
0
O Skip Question .\O& &‘Q .\o_,
unanswered Q \
%Q) \}(\‘b' (&Q
\ N
N S ©
< o
oz
%Q} o(\‘ .\GJ
N ‘Q
& N
Qz Q,% 0\
N

Select the correct a%\wqﬁoyme options given below.

%m&mfﬁ%@%@%w i3 S o= sl
A

SO

Complet?tl&below statement by selecting the correct option
“In sxc]d’éjéell disease, for severely anemic homozygotes of HbS have
2.3-BPG content in blood which O; affinity of hemoglobin™.

113 [RPHIG NAHN B E [RIFOMG 574 F4,

“BIPel  OFF] OSP4, HbS ENIGIROMGMId A&  23-BPG  4F

AT 213, I1 RINCARET 0, WAf& I |




low, decreases

21, 237

low, increases

O zmi 3@

high. decreases

O 3%,z

high. increases
© qfm3f@
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Section B - Chemistry

e  There will be deduction of 2 marks for each wrong answer.
e No negative marking for skipping any question.

o 30 e Tur i | 2fSf6 e R s Fga TR
o 2SO T Torad G 5 779 (S T

o A G COEE Gy 2 WHR (PO (NST 2|

o (WS 2 AfGTT TOTF G (FFod6P FFA (2|

1. Look at the following reaction scheme carefully:

A mixture ) X
(1:1) | dil.KOH solution| R1... A S1 ... NS
containing > | ete. | ——>| et &\’\‘ QQ
Propanal & O
> O
Butanal Q7N
SR
%“’
Identify the correct combination of products, i.e., R1, .... Sk®~.. fwm the following:
QO
oz
fRTe R fS oy St *l- 0*
& 5% o
(ATATNTT NIE N\
W /{\0” ) ©
tﬂ—qtg 1"(.}. <\ s1..
STfE® gbfe| [ TTSLKOH &3 | P ‘é\ s
ey (1: 1) o‘ & ¢ ?
\ I&
I
e S cw%@a%ﬁ@‘war ST (R1 ... o0, S1 ... Ro7M)
AN P | ()\\ \\ \.
&2 \

o RI: CH3CH(0HQ®P\1(C($§;)QH0 C,HsCH(OH)CH(C5H,)CHO; C,HsCH(OH)CH(C,H5)CHO;

C,H,CIOH ﬁ(%@)CHO

SI: C}bﬁl @pHo C,HsCH=C(C3H,;)CHO; C,H;CH=C(C,Hs)CHO; C;H,CH=C(CH;)CHO

o RI «9 C&H(OH)CH(CHQCHO C3H,CH(OH)CH(C,H;)CHO; C,HsCH(OH)CH(C,Hs)CHO;
Q) \CgHTCH(OH)CH(CH3)CH0
@ C,HsCH=C(CH;)CHO; C;H;CH=C(C,H;)CHO; C,H;CH=C(C,Hs)CHO; C3H,CH=C(CH;)CHO
C’th

RI:  C,H;CH(OH)CH(CH;)CHO; CsH,CH(OH)CH(C,Hs5)CHO; C;HsCH(OH)CH(C,Hs)CHO;
CH,CH(OH)CH(CsH,)CHO
S1; C2H5CHZC(CH3)CH0; C3H7CH:C(C2H5)CHO; CijCH=C(C2H5)CHO; CH3CH:C(C3H7)CHO

o RI:  CH;CH(OH)CH(CH;)CHO; C3H;CH(OH)CH(C;Hs)CHO; C,HsCH(OH)CH(C,H5)CHO;
CH,CH(OH)CH(C;H;)CHO
SI:  C,HsCH=C(CH;)CHO; C;H,CH=C(C,Hs)CHO; C,HsCH=C(C,Hs)CHO; CH,=CHCH(C;H;)CHO

o  Skip Question
unanswered




2. If you continuously purge CO, gas in water at 25°C, what will be its concentration in
molarity? (Given: at that condition partial pressure of CO; is 0.95 bar and Henry’s law

constant is 76 kbar)

T 25'C TWOR GleT DPAGS CO, MPIH ATSTA =TT ©F (VOO G
g B 27 (NS: (572 WIE CO, 7 W B 0.95 bar I3 (RAR[L TA
I 76 kbar)

o  9.8x107M

o 6.9x107" M

< QS
o 3.5x10°M SLO
WO
4 R
o  3.6x107*M SR
%
o Skip Question 6 (b' \\
unanswered & \go
\Q
R -
3 The oxidation of I by $;0s% is a second order rigﬁn \{&fé@ the rate expression as
: "
below: (\\ 00 &>

Rate = k¢ [S205>] [ I] @ ‘?Jéxo‘\\
At 25°C, K¢ = 0.124/mol-min. Initial go%%;&u‘tra,g& of KI is 0.01M, and after 240
minutes, concentration of I» as prodgb\t 15@52&1041\’1 What would be the initial [S20s*]
assuming, this is a pseudo- ﬁrs((grde%rateﬁ?fh respect to [ I']. Choose the right answer
from the options below Q:OS

5:08* AEl T T ﬁﬁ%fﬁfkﬁﬂ 3 [{few a3 9 R[Risaw =9

W—W@m
& 8¢ N -
e(\\ ¢Q© P A = K¢ [S:05%] [I]

750051 {\ro12’3/mmfﬂﬁﬁlm-mmﬂfﬂ$ﬂﬂ*oomm\z40fﬂhﬁﬁﬁﬁ
%@ﬁbﬁﬁl—‘iﬂsleoﬂ\[ | 9 qta (o T (¥ [RIGW @ [AfEey 9
Waw q R, Or=ET [5:057] G 2AANE Y fF =32 MBS
%@% (AF SfOF Gad bIA P4 |

o  0.6x107°M
o 12x10”M
o  1.2x10°M
o  0.6x10°M
o Skip Question
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Section B - Mathematics

1. If nterms ay,ay,-+,a, are in arithmetic progression with increment 7, then the
difference between the mean of their squares and the square of their mean are equal, what

would be this value ?

n-SeATE N ay, ay, -, a,, TG ANGTS JHCHN ST (T SHF NT A=A
3% | OI=Ce ORISR 91G 8 TG I WAV ST 8 O W FO F(J?

2
o —h1) O >
N
2
o Zm+1) R
12 ‘(\ AN
&6 N
2
) % (n? + 1) > Q\Q
"O-QQ’ .\(\ S
o ‘l‘ QQ) <
o —(n*-1) o ON
ol SRS
20K
S 2
o  None of the above & @ Q\
\
(PG STOJ N & \*QO &
NS
o Skip Question 6®° Q’b' (,\\'
unanswered \ N \)(@
‘(\ Ygﬁ N
2. If an integral curve of the dé*feren ial gquatlon y(1+y?)dx+ (x+xy?—1dy =0

passes through the pomt\ (?O Q?a.@ﬁ’ (a, 1), then what will be the value of «?

&
M y(1+y2)41&'+(§txy ~1)dy =0 P TAPACTR SRCRT P

00) & (agP @ﬁﬂﬁf’w SRt o JF W S T2
TFO@ c;b' (\Q’
RO
o
) 3
’Zr®
2

=18

(@]
v | ]

None of the above

(P62 SToF VI

O

o) Skip Question
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3. Anunbiased coin is tossed. If the result is a head, a pair of unbiased dice is rolled and the
number obtained by adding the numbers on the two faces is noted. If the result is a tail,
then a card from a well shuffled pack of eleven cards (numbered 2, 3, 4...,12) is picked;
and the number on the card is noted. Then what shall be the probability that the noted

number will be either 7 or 8 ?

GH6 EFATS *7 Y& 5] BT (Fe | M (TT ATG, OR(E JHPGNG] A5FH©
*[7 QI OIAT 24 3 FRIF BATTOCT S LRI TG mm\m@ﬁcﬁ‘a
NG, ©rate 1118 G a6 s (2, 3, 4, . lzwm@z@?ﬁ?ﬁ
Wﬁﬂﬂ\W@ﬂ?CﬁﬂTWﬁﬁW?ﬁl ﬂ?ﬂﬁa@@% ERRIERIICIED]|

=0 @ QQ\Q
O
4 %
191 NS
°o = ,03\ S ‘Q
NS
.\Q)‘ ) *0
o 1 LR
792 .\O\ ~N N
91 Q)Q 'b’o Q>
o — %) \)Q {@
792 \ 0
O L
93 < O
° 792 0~ . O
ZMONRY
.\O Q
o None of these Q}()\\ Q)@\ S ~
N ¢
@Wﬁim‘a{ﬂ&} &
o Skip Ques{@]& (b'
unans
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Section B - Physics

Select the correct answer from the options given below.

[ (mew Regasfe e sifds [egit e~ F41

&
\\ qo
x\ S

To investigate the beta-decay of Mg?® radionuclide, a coungzr \y@? activated at the
moment t = 0. It registered N; beta-particles by a mo&gng’t = 2.0s, and by a
moment £, = 3t the number of registered beta- parqg& Xvﬁ\s &:66 times greater. What

should be the mean lifetime of the given nuclei? (\\ oo ~Q
q\\ 2
Mg?3 (SO Z nucleus (AT {01 P ﬁbﬁfﬂ IACS JBMO NTE (F

t = 0TNCY GIe] BT 2| &F smg@@:&osa N, fRB1 1 {93 e 438

&
t, = 3t STNCH 2.66 @W@ﬁfiﬁ@*@qm | O J NOFIH 97 910
WY PO JAA? . %Qf\o%\\@
S B &
¢
> &, ©
o 159sec A & ™
N (o2
.\O (& \\Q
o 160sec ¢ % &
G K
AN
XN
o 15'83 N
N
o 15.5 sec
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The radiated power (P,,4) of an accelerated charged particle per unit solid angle (£2)
is given by

dPrad IJOq2 2 . 2
al . iEaes Tl

where a is the acceleration of the charged particle of charge q, |, is the free space
permeability, 6 is the angle between the positive z axis and the position vector of any
arbitrary point A with co-ordinates (x,y, z) in a right handed rectangulan\Cartesmn
co-ordinate system and c is the speed of light in vacuum. Then ﬁ\n& th® total power
(P,qq) radiated by the charged particle for all solid angleg&‘({ﬂé-(—\ sin 6 dfd¢ in
spherical polar co-ordinates, where 6 is as defined above aﬁ%\& 1s the angle between

the projection of the position vector on the x — y plqﬁc S,x}\d &k positive x —axis) is

given by (choose the correct option ). \\,00\ S C \{.\\‘0\
) %Q (o)
W< <
T AT W & PR Ay s SN (o) e ofew
SN R
(Praa) (OQJQ \}(\(b' &&
dPg O @&
— T8O a%sin? 6
Qéa,’b . 1bmic
OQ
‘Q

R aﬁwmwaﬂ@—ﬂ q T W, p, *F0 NN 9
permeability, © T ﬂﬂﬁ(@ Wm\ (TCHICAT A0 77 A 7 STEN (05
ﬂ?W@ﬂﬁo@\y@ﬁQﬁWWWWAWW
R c @mmwmmwmmmq (G f{ffHo
P9I W(NW CNCTTRIL (NP F[NIE TIZR  dQ = sin 6 d6dé.
438 thﬂ?f S |I1R (R8T TR, RS ¢ X x—y O (OB A
SISTHFINT  (projection) SN YNYPF X-SFF NI (@) | S {570
BN A

O noqZa?
6m2c
O 2 o
Hogq~a

16mc




poqza

Llo’512‘12
3mc
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&
N\

x\ qo
Q} Q
For a static, spherical star of mass M and radius R, the hydro%ﬁ?&‘cthbnum equation

& R oM@ )
balancing gravity and thermal pressure gradient is glverg’by o

is the mass contained within a sphere of radius 7;\ m\kacp‘?égmre P(r). Assume that the

, where M (r)

star has negligible surface pressure, then estln@g\e & o @%ntral pressure (P.) and choose
<b\ \ Q¢
the correct option. og \{\ &

A% 33 (STEPIE T=p(ad ©F 161951@% @@‘T\m&f R| NI 413 I BT
()
T SIS FFIPIE hym%e;atlc%ﬁ?ﬂﬁwq 7o O = S o M(r)

mrwﬁaﬁcw—?m\ BI% P(r)| 42T T V56D Q52 P61
MAAR| S W@Tﬁﬂ&ﬁ;ﬁa@)w%ﬁ@ﬁmml

Q ’bg&(\\\
e {f N
o F %@%

1G6M?
O PC>Z7:R4
1 GM?
0 I >8 ey
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Section B - Biolog

Select the correct answer from the options given below.
N

N (78 Rpgafer (e 33 [Reglo Mo~ F41 S
@* N

If a linear genomic DNA of size 3X10° bp be cleaved with a restrictigff dibnuclease that
recognizes 5'-GCGGCCGC-3' sequence; then how many dlﬁ'ergn &@&ﬂcnon fragments
would you expect to produce? Assume that the four bases@i@ !35\ A%Qnd T) are equally

prevalent and randomly distributed in the said DNA. (b(\\ 00 ~Q

T 3X10° bp SPIEA aﬁﬁ%%ﬁ@%@@% B0 @R I-
ﬁ@m (restriction endonuclease) A ﬁ_§ @%l 2521 2, AR {1 5'-GCGGCCGC-

, FAE SIS SAO A, —m‘ﬁﬁé&s—@%ﬁf‘—a{ﬁﬂwa@
(restriction fragments) COfd Z(S W%G ‘Sﬁ\aﬁ? 419 I8 (T HIF6 IE2 (G, C, A, A3

NP2
2.
O 3 X10%/48 B SAN
0 8 S &° Nd
0 3X10%1M4F O R
6® S ’O’Q
o IXI05
swﬁ?&

O SkipQ
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Select the correct answer from the options given below.

A meT [Tegaesfe e s [egxo Ao F41

Read the passage carefully and select the correct option for filling up the gaps.
Competitive inhibitors compete with the substrate at the active site, and therefore the
Michaelis-Menten constant (K, ) and maximal velocity (Vpax)
Non-competitive inhibitors bind to another location on the enzyme and as a result

maximal velocity (Vi) and K . \\\ ©

Noa WA VAT FEFNI NG 38 =EA [
5o @E sl &\Q\‘P

ANSTIN 2AfSIHFaT KRR AN S B % FE 432 ©OIR
NRTPEA-CANCON P (Kp) R ﬂ%ﬁ%\?vm) | -
ASTN AR AT ST ma;ﬁm&m T A AT
SR @ (Vi) K, S TR

increases, does not change, decgﬁ@ dﬁes not change

? 3% o, SRS Ak mﬁm SIS A

Q
does not change, m&%a@de&eases does not change

2 wwﬁaﬁm@@@m 251 o, SRS A
‘b'

decreas, §,O)d\o@s not change, increases, does not change

0 m‘&@“@ﬂﬁ?ﬁ-ﬁw 3% o, wefafde |
Qj.

does not change, decrease, increases, does not change.

© WAfFAES A, IPTA, Iz A, WARIG® A |
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Following are three pathways of development where one step in each is silenced. Select the
correct option to complete these pathways.

(i)  Archesporium-> PMC - —> microspores = pollen tube

(i) Bees = chalazogamy = syngamy —> - Dormancy

(iii) Plasmogamy-> karyogamy —> zygote = free nuclear division—>

o Fo=I6 fRPmreis = <afoq @R 11 AfSfO7 450 S 419 TR I |
11 FNS S5 SR Gy S5 [P (@R W3 Q,«\ <

() WMRPCATRIN>PMC > S mwﬂ BiG]|

(i) CATNIR > BTG > fﬂ?’mﬁl > é’b %}gl@ Ll

(iii) AT > FRHSMINN > TURENG > Qﬁ m ﬁ—mé

() Zygote (i) Meiosis (i) zoospore ;o« =
(1) GURCAMO (i) ERIEE (iii) W q,
(1) Meiosis (i1) Zygote (iii) zoos‘ﬁbr@% °

o (i) RIS (ii) IERILT (‘iﬁ) W
(\ g2 \
(1) Meiosis (i1) zoosp&‘e (@ﬁ)\’zoospore

© e (n) %ﬁ@i@o e

() Zy@e{n?Zygote (111) Meiosis
¥ (1) @Hﬁ%ﬂ? (ii) [CIERILY (iii) IRRIRE
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