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Part-1 (1 Mark})

MATHEMATICS
i <™
I Let 4 denote the matrix | :]J where ¢ =—1, and

v A
let [ denote  the idemily mwmbix ]|. Then
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2  Suppcse the sides of a irangle form o peometrc
progresaien with common rotio @, Then # lies in the nlerval
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3 The mumber of rectangles rhar can he obtained by joining
four of the twelve vertices of a 12-sided regular polypon 15

A b6 B, 10 C. 24 15



Let I, @ awd @' be the cube roots of unity. The least
possible degree of a polynomial, with real coellicients,
having 2e®, 3+ 4o 3+ 4at and 5 - —a” s roots is

A4 B. 5 Y. | BOEETH

A circle touches the parabela y* =dx gt (1, 2) and wlso

touches ils directrix. The y—coordinate of the point of
contact of the circle and the directrix is

A 47 (40 (G R

Lel A8 be an equilateral tnangle; let LN be a reetangle
with £ L on BC M on AD and & on A5 Supposs
AN AR = Dand the area of irangle BN is & The area of
the trigngls ABC 15

A 54
B 108
C. 48

1. nnt ceterminable with the above data

£ i

B ¢ : X
Lot F b an abitray point on the llipse =4 bL]—].
2

@ k>0, Supposc M and F, arc the foci of the ellipse.
The locus of the centroid of the triangle P&y £ a5 F moves
an the ellipss is

. aparsbola

I}, ahyperhala

A, acircle
E.  an ellipse

1o
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The mumber of mats of the syuation cos’ @ —sin® §=1 that
O in the interval [0, 2] 1s

ihih | EHfHTE] 2 ks

The product
(T tanl™ W1 4 tan 2791 4 wnl™ - (T4 lun457)
equals

A B gl [

Lot f:E =K be a differentizhle finction such that
HFlay=0=j(b) and Mia) A= 0 for some a < b, Then
the minimum number o ropts of F[x)=0in the increal
(i, &) is

Lol | EREL el B

The roots of (v—4" (249" —(x—2009" =0 are

A ail necessarily real
B. rnornereal sxcept ome positive real roct
l.'-' s real El:tI:EI_!L ﬂlra;‘: Fﬂsiti\'u reﬂ'. rucls

3. pmor-real except for three rezl roots of which exactly
Cie 15 posilive



12 The figure shown helow is the graph of the dervative ot
some function v = § (x).

¥y
.—"J_'_-“_H-"'\-\ ; i
At
A d b \“‘--__,.--"#f/ ¢

Then

A f has local minima ot = =g, & and a local muximue at
x=c

B. f hes local minima at x =4, ¢ and 2 locol maximum at
x=a

. f has local micimm &1 5 =c¢, 2 and o loco] maximwm at
]

D, the given fipure is msufficicnt to conclude any thing
abiout the local minima and local maxima of ©

13 The following figure shows the grash of & conlineous
function y= f(x) cn the inzerval [1, 3] The punts A, B, O
beve coordinates (1, 13, (3, 20 2, 3 respeelively, and the
lines b and £ are perallel, with ©; being tangent w the
curve at O It the arew undzr the graph of ¥ = f(x) from
r=11ox =13 iz 4 sguare uiits, then the area of the shaded

T2ER0n is
y=fixi
/ sl If
: C bt
| My 4
ey o
Ay 2 B .3 o4 | 2

14 Let I, = I(Icg )" dx, where p is & non-negative intcger.
Then o = 2011485, 15 wyual to

A e TR Ch die HE90 Ty
B. Qg +1000, e

15 Consider the regions A={{x 1) |z"+»" 2100} and
B = [(x ) |sin{x+ ) = 0} inthe plane. Then the area of
the region A 4 is

A, 10x B. 100 C. 100« D S0x

-3




Three vertices arz chosen rendormly from the seven vertices

ul & regulan T-sided palygon. The probability that they form
the vertives of an isusceles wriangle is
|

MR H.

1 3
{1 Gilie: T
i) 3 ] =]

e !
Let w=2{- j+&, v==3j+2F bowectorzin & axd w be
e unil vector m fhe xp-plane. Then the maximum possikle
vialue nf| {2 0 vi-w) is

L i T ol Erkeail

How many six-dipic numbere are there in which no digit is
repenied, even digils oppear al even places, odd digis
gppear at odd places and the number iz diviaible by 47

A a0 B 2700 i, L2160 v 1440

“Uhe mumber of natural nuenters o the wterval [1003, 20107
for which the powvoomial l+x+x +x + o+
W0

divides the polynemial 1+ 2% + 8% =25+ kg
A D B 100 C. 503 . 1006

-

led o,=0 and o =3Fa,_,+1 for w2l Then the

remainder ohtained on dividing ., by 11 is

AL Q HELT o 1) x4
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PHYSICS

A pen of mass s iz lying on a piece of pzper of mass M
placed on a rough lable, If the cocfficients of friclion
between the pen and paper, and, the peper and the table are
gy and g, respectively, U e minirmun horizontal force
with which the paper has 1 be pulled for the pen o st
shpping 13 given by

Ao kMY ey 4ol g
B, (mp + M e
(e gy +0m 4+ MY e g

D, s+ ele

Twn masses ¢y and mo conrecled by a spring of spring
constant & rest on a [(riclicaless surfase, If the masses wre
pulled apart and let go, the time period of osctllaton s

e8]
! 'lIF'. m, +m, |
il MJ
O

0 '.‘"=”':r||—'

2m S

[,

0. T=2m|—2

V&
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A bead of mass wr s attachec to the mid-point of a taut,
weightless stiing of length £ amd placed on @ Giclicoless
hurrizontal Lable.

ﬁLﬁ# - Ix -\-H\_\---\-L I\-\-\"""H—\.\_’
ey il R -

Under & small transverse displacement x, as shown, 1l
the tension in the siring 15 T, then the frequency of
aacillation is

pifgw AL Flj‘_‘
2 omd Coarilm

= e
S T T s IE
2 mf 2?!-"” m

A comet (assumed o be in aa elliptical orbit around the
sun) is at a distanes of 0.4AT from the sun at the perihelion,
If the time period of the comet 15 125 years, what s the
aphelion distance? AU Astronomical Unit

A AT B, 25AU0  C 496A0 ML 245 AU

The gircnit shown consists of a switch (%), & battery (B) of
emf &, & resistance £, and an induztar £,
L~ i

. UK
i R

il

I

=
5

The cuwrent in the circwct al the metan:. the switch is closed is
A, R L v
B. EAR-e¥) DO

iy
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Ciomsider a uniform sphesical volume charge distribution of
rudiug . Which of the following graphs eormectly represents
the magaitude of the electne feld E al a distance » rom the
center ol Lthe sphare?

B
B i

o __E\ D, [’_ il
& i

A vhige =y s placed somewhers inside the caviy of a
thick conducting sphericel shell of ineer nadius & sl
outer radius £;. A chacpe —0 is placed at & distanes ¢ = A
from the cenrer of the shell, Then the electric field in the
hollow cavity i

&, depends on both g and +C2

B. s zero.

. iz only that due o+

1}, is only that due to /g

The follvwing travelling eleciromapgnetic wine

E,.=0, E, = Esinffx + ar], I, = —2F; sin(kx —ar) is

A elliprically polarized C. lnearly polarized
B. circularly polarized D, unpelarized

|



gl

30

k]|

A poin: source of light is placed at the bottom of a vesscl
which is filled with water of reFactive index yto a height £
If a Moating opaque disc has o be placed cxactly above it 50
that the source <5 invsihle from above, the radius of the diss

skould be

_._.'i.l y H 'h.._ | ,h L i‘-
“'IJ.!:—I \fllzrl—l w1 Jet -1

Taree lransparent media of vefreetive indiess pn, e, g,
respectively, are stacked as shown, A ray of Lght follows
the path shoam: No light enters the thire medios,

/4 oy

l My
Thea
O T T C. ==
B. o= <y D= = gy

A nueleus has a hall-life of 30 minutes, At 3PM its decay
rate wes measured as 120,000 countszec. What will be the
decay rate at SFMT

C. 20,000 countsfsec

1. 7,500 counts/see

A, 20000 conitsizec
B. 60,000 counts/sec

Ty
2

A book Bsoresting onoaoshell Qul is ooedergoing vertical
simple harmonic cseillarons with an amplitude of 2.5 cm,
What is the minimum lrequency of osclllation of the shelf
for which the >ock will lose comtact with the sheifT
{Assume that g = 10 ms™)

A, 2 He C. 1256 Hz

B. 3Jl8H2 ¥ 10Hz

A van der Waal's pas abeys the eguation of state

5 i
[ 4 ; f} {V —mﬁ} = 1R T. Ils internal energy is given by
s /

1

n'a : R e

if = (.‘T——, . The equatior. of @ quasistutic adisbat for
this gas is given by

A TP =constant

LAl
B. T " = constant

P e A e

[{T=ni}
THERSAEE ;{R{P'—n.ﬁ]=mrmum



3¢ An ideal gas i= mode to underge & cyele depicted by the 15
Py dingrum elongside. The curved bine from A to B 15 an

adiabar.

Then

l\\\‘\ =

A, The efficieney of this syele is given by unily 25 mn heat

is relensed during the cvele 13
B, Heat is absorbed in the upper part of the straight Jine

path and released in (ke lower part
I T oand Ty are the maximum and  minimuom

temperatures  reached during the cyele, then the

5 i) I
efficiency is given by ]—?-

[¥. The cvcle can anly be carried out in fe reverse of the
diregtion shawn in the figure

A bus driving along a1 39,6 kmph is approaching & person
who is slanding at the bus stop, while henking repeatedly a-
an inierval af 30 sceonda. If the speed of seund is 330 ms "
at what intzrval will the person hear the hoam?

AL 31 seconds
B. 20 seconds
(" 3l seconds

D. The imterval will depend on the distance of the bus

froan the passenger

14

Velocity of sound measured &t a given temperature in
axvgen and hydrogen 1= in the zalo

A 14 B.- 4zl Ll BT

In Youngs donble slit experiment, the distance between the
tare slits is 0. mm, the distance hetween the slits and the
screen 15 1 m oand the wavelenpty of the Lght ased is
A00 . The iotensity at a poine on the sereen i3 75 % of the
maxitim intensite What o5 the smallest distance of this
point from the central THnge?

A 10mm B 20mm € 0imm D L3mm

Twn masses m and mo are conmected by o massless spring
ol sproop constant & and unstretehed length f, The masses
are placed on a frictionless straight chanmel — wkich we
comgider our x-pxis. They are initally at rest at x = 0 and
x = I respectively. A7 ¢ = 0, a velocity of w is suddenly
imparted to the first particle, Af a later time t, the center of
mass of the tee masses is at

el
A x=—
m
) et
E. .I'_—I-,--—:'
g R
m. [ e, vl
(' X = R 1 o
m +m, m+m
m-i b B 4
R L e L ol

.t
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A charaed particle of charge 4 and mass m, gets deflected
shrowgh an angle 0 upen passing through g square eapion of
side 2 which containg a unifarm magnetic fizld & normal (o
its plune, Aszuming that the particle enlered the sgquare at
right angles to one side, what is the spaed of the particle?

A '-‘?-Fa':n:f'}
m

B. Ec:r[sm.f.i
m

i Eacn:”iﬂ
™

L. rfﬁmn.u‘ﬂ
m

A piece of hot copper at 100°C is plunged into a pond at
30°C. The copper cools down to 30°C, while the pond,
eing huge, stays at its initial temperafure. Then

A, copper loses some entropy, the pond stavs at the same
cropy

B, wopper loses some enlropy, and Cee pond gains exactly
the same amount of entrapy

2. copper Inscs entropee, and the pond gains more than
this amoeunt of entropy

. both copger and the pond gain in entropy

41
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CHEMISTRY

The number of somers ol Co{diethylens ramireCl, 15

it (B C. 4 EXSE

Ameng the fllowing, the z-zcid hzand 15

P B. 'HH; CiEN B AL

The hond arder in 0,7 is

At LI LESp L B

The: energy of a photon of wavelength A= | meter is (Planzk's
constant = 6625« W7 Le, apead of light = 3 10F me
A LOBE e 107 C. 1083w 10%)

B 1988 10 L. 1.98% = 107"

The concentration of u substance undergoing a chemicel
reaction becomes one-half af itz ariginal valve afiee time .
regardless of the initial concemmation. The reaction i= a1
example of a

AL zero order peaction . =second order reaction

B.  fimst order reection [3. third order reactinm
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‘T'he shape of the malecule CLF, is

AL trigonal planar L. I-shaped

B. pvramidal v Y-shaped

Friedel-Crafts acvlation is

A, c-ueylatiorn of o carbanyl comprn:
B. acvlation of phanols to generate esters
. acylation of aliphatic olefins

0. acyvlation of aromatic nuzlens

The order of acidity of compounds -1V, is

= =S = =
H.;;'—'EI"'_!«'.'JH Q_ED:H Hﬁ@—m % _\'_f-s‘_-’:H
]

| ] I
A [=H=M=1¥ C M=l=<I¥
B. IVv=<I[=<I=H D N=I¥«<I0=I
The most stable conlommation for a-butanc iz
A CHs . 2. D.
Y i CH, CH, CHy
H. 1. _CHs H GH;
H H H H, H
< MR Pl He F H

18
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In the nuclear reaction
M e A ]

et e A e
Xis

a

Aot s U DA

A concentrated soluton of copper sclphate, which 15 dark
blug in celour, ©s mixed al coome lemperature with a dilute
solution of copper sulphate, which is light blue. For this
process

AL Entropy change 1s positive, bul enthalpy change 1=
negative

B. Entropy and enthalpy El'l:IHE-EE are bath positive

C. Entropy change iz positive and enthalpy does not
change

I, Entopy change is megstive and enthalpy chanpe is
pasilive

Increasing the temperature incrcases the rate of eaction Hul
does not increass the

AL oumber of collisions

B. activarion energy

. average encrgy of collisions
I

average velocity of the reaciant melzcules

Ln metallic :;::Iid.i, the number of atoms for the face-cenfered
and the body-centered cubic unit cells, are, respectively

A 24 s C.o4.2 0. 44
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From eguations 1 and 2,
Gy = OO+ % O (K= 9.0k 10" ar 1000°C] (kg 1)
HO = o+ %O [Kee=T.0x 10 ar 10007 (eq )

the equilitrivm constant for the reaction C0; + H, =
0+ Hal at the same (emperatire, is

A 0TB fediea 2 el [ 128

For a first arder reaction B — P, the rate constant iz k. 1f the
initial concentration of K is [Ra], the concenteation of B at
amy time °t7 is piven hy the expression

A [Ral o R [R.:.'l{'.-l:'“]

B[R] e® 0 [RJ(1-e™)

The corecet structure of PC1LF: is

[H] F
| | | ‘
c F‘""IILCI I-—P"'"“m ol ' D, ot
1“‘C| [H“'m T“F T
il ] L&
A B i jul

The enunlivmeric pair ameng the fellewing four structures
I

Ho, H BH
1 - 1l "
}x/“x il

HH
H e e
11 o kY ,
C::‘H _’_.-'{.vf"m_\_

N TET B, 1&IV oo men DooN&EDV

20

58 Cunsider the reaction: 2 N (g) —» 2 NO (g) — Oz(g). In
the figure pelow, identify the curves X, Y and 7 assnciated
with the three species in the reaclion

[ ¥
[ h .- T
kY T
5 -
£ s i
S g
E | G
= r
- \K b
i i S e
_I.I"/____.-"". : e
i i

it —
X—NQ, Y = 0y, #= NO,
=0k = NO, Z-HNO;
X =Ny, Y=NO,Z=0;
=0 Y =N, Z =N

Crpe

59 The aromuatic carbocetion among the following is
A i

B. C. I,
< S

&0 Crclohexenc is rescted with bromine in CCle o the dark,
The product of the reaction is

A E. i L.
Br Br Br
e (j’/ |
LEmE

e |

21
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BIOLOGY

Ribonuclelc Acids (RNAY th, salalyss oeyimatic reactions
are called riboeymes, Which one of the fellowing acts as @
ribozyme?

A, Eibasome C. tRMA

B Amylase 0. Riboflavin

In 1670, Robert Boyle conducted an experiment wherzin he
placed a viner {a poisonous snake) in a chamber and rapidly
reduced the pressurz n thul chamber, Which of the
fiol mwing would be truc?

Gas hhhles developed in the tissues of the snake

The hasal metabolic rate of the snake increascd

tremendously
. The wvenom of the saake was found to decrcase in
Jrotamey

[}, The venom of the sneke was foond Lo increasc in
polEney

Racteria can survive by absorbing solubls nutrients via their
cuter bady surface, bul enimals cannol, bevause

A, Baetena cannot ingest periizles but animals can

. Bacteria hive cell walls and animals do not

. Animals heve too small @ serrace area pee uni velume
as eompared (o bacteria

0.  Animals cannot metabelize saluble nutrients

2z

64

Cidy

67

A horse has 64 chromosomes and a donkey has 620 Mules
reselt [rom erossing a horse and a donkey.  State which of
the fellowing is TNCORRECT?

A.  Mules can hive eithzr dd, 62 or 62 chromosomes

B. Mulesare inleclile

. Mules have well defined gender (male/female)

[, Mules have 63 chromesomes

I the todal number of photans falling per unic ares ula beal
per minute is <ept constant, then which of the following will
resull in maximum photosynthesis?

A, Shining gresn light
A.  Shining sunlight

2. Shining blue light
[ Shining vlraviolet light

Path-finding by ants is by mems of

A, Visually obeerving landmaris
B,  Visually observing other anis

. Chemical sipnals hetween ants
[r  Using the earth's magretic ficld

Somctimes urea is fed to rominants o improve their heald,
Tt warks by

A, Helping growth of gur microbcs thal break duwn
collulose

B. Killing harmfill microorganisms in their gut

e

Increesing sall contcat in the aut
D, Directly stimulating blocd cell praliferation

23
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If you compare adults of two herhivore species of different
aiwes, but from the same zeographical arca, the amoeunt of
fasces produeed per kg hody weight would be
A More in the smaller one than the laiger e

More in the larger one than the smaller one

Rouoghly the swine emeunt in both

D, Mot possible t predict which wonld ha more

Fruit wrapped in paper ripens faster than when kept in open
air because

A_ Heat of respiration is retained betler

B. A chemical in thie paper helps frait ripening

A volatile zubstance prodeced by the fait iz refained
bemer and helps in dpening

-

D.  The fimit is cut off from the ambient cxveen which is an
inhibiter Lo fruit ripzning

When a person is sulTering from high fover, It is sometimes
obseryed thal the skin has a reddish tinge. Why does this
happen?

Fed colour of the skin radsates more heat
R Fewer causcs the release of & red pigment in the skin

L. There is more blood circulation to the skin to keep the
buody warm

[0, There is morc blood circulation to the skin (o release
heat from the body

7

o |

I

Racterioehlorophylls arc photosynthetic pigments found in
phototrephic bacteria. Their funglivn is distince from the
plunt chlorophyils in thar they

A, danot produce cxvaen

E.  danot condust photosynthesis
C. absorb only Blue light
D function withowt a light sowge

Athletes often expenience muszle cramps. Which of the
fellowing statements is tree about muscle cramps?

A, Muscle cramp s caused due to conversion of pyruvic
acid into lactie acid in the cytoplasm

B, Muscle cramp is cauzed due to conversion of pyroviz
acid into factic acid in the mitechendria

C. Muscle cramp is caused duc to nonconversion of
slucose to pyruvate in the cytoplasim

0. Muscle cramp is caused due to convers'on o pyrivic
acid info ethanol in the evtoplzam

A couple wont to a doctor and reported that beth of them arc
Yearricrs™ o @ particular disorder, their first child s
suffering Crem that disorder and that they are expecting thewr
secomd child. What is the probability that the new child
would be affected by the same disorder?

A, 0Ba B 50% G T

15
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O the fellowing combinations of cell biclogical processes
wkich one is assocated wil embryogonesis?

A, Mitosis and Meiosis

T Milasis and Diffzrentiation

C.  Meiosis and Differentiaton
[

Dittizrentiation and Heprogramaning

Conwversion of the Bi prolexin produced by Bacilfus
eharingiensis o ils active foo in he got of e insects is
maediated by

acidie pll of the put

alkaline pB ol e gut

lipitl modifieation of the protein

BnE e

cleavage by chymatrypsm

T von dip a sack full of paddy seeds in witer ovemight and
then keep it our for o couple of days, it feels wasm. What
generates this heat?

A, Imbikation

B. Exothermic reaction between water and secd coass

C.  Friction amonpg seeds duz to swelling

I Resprralion

b

T

78

7o

&0

Eestrictivn  endonucleases  are  enzymes  that  cleave
DA mulesules ine snaller hagments, Whicl oype of ond
do they ect an?

A MNeglycosidic Bond
B, Hydrogen bond

C. Phosphociester bond
[, Diiswlfide bond

The Muid part of blood flows in and out of capillaries in
fissgs o exchange nulrients atd waste materials, Under
which of the following conditions will Muid Tew oot from
the capillaries inlo the surrcunding tissue?

Ao When arerial hlood aressure exceeds bload camotic

pressure

B, When arerizl blood pressure s less than blood cametic
pressyre

. When arterial blood pressure is equal to blood cemaotic
pressie

. Arterial blood pressure ard blood csmotic pressure
kave nothing to do with the outflow af fleid from
capillaries

The disiance between two conseculive DNA base pairs
g 0.3 nm. If the length of a chromosome is T mm, the
number of hase pairs in the chromosome is approxinately

A 3 millon C. 1.5 million
B, 0 million 0. & million

Fstimate the order of the speed of propagation of an aclion
>rential or nerve impulse

A s B, microns C, cmis o m's

27



Part 1T {2 Marks)

MATHEMATICS

_ . (s il
8l Arvangz he cxpansion of .1.-"'+?._1 in decreising

poteers of x. Bupposs the coellicionts of the first three terms
Foriu un arithmetic propression. | hen the number of t2rms in
the expansion having integer powers of r is

A
B.' 2
| R
L. maore than 3

B2 Lt rbew real number and rre M be such that the polmainial

b S | divides ihe polynemial (x+13" —r. Then
(#, ) can be

A, (4000, 40)

i 1
B. |400|:I,4m_
~ -
v 1 "
C' |4Im']' q1|1|'-'||
Y L
Iz \l
D. | 4000, —
! 4000

B3 Suppose @, & are real numbers such that ab+#0. Which
ol the following fowr DNgures represencs the cwrve

(y-ax=0(ox" ~ay’ -ah)=0?

i 5 / ;
o . A raen
e \ g
- e e B
7y
i £ etithl il oy e \
- -~ | kS
- L |
- 1 ~
Ty d Pig 2
S A (s
\{-. i i)
e EE
e e | P = ___-__:v"""g
.I'\. \'\. o
]
i g - —-_.'-""-.# T
pe ...._____.- )
ng ; Fig. d

4. Figl B. Fig.2 C. Fig3 D. Fig.4

54 Ameng all cvelic quadrilaterals insenbed in a civele of redios &
with one of its angles equal to [207, consider the che with
maximum passible area, It area iz

—

A T e
B 24 L A



§5 The following figure shows the graph ol @ differentiable
function ¢ = i} un the interval [, 8] (ot containing 00,

¢ V=it

- s

Let glx)=fix)/x. Which of the following is a possible
graph of p=g(x)?

e
A AR
e &
b a A
Fig. 1 5 Flg. 1
L :
# Y T
Mo (o
T F & .
v Fig. 3 : g, h
- Fl.g- 4

A, Fig 1 H. Fig.2 C. Fig. 3 L+ Fig 4

30

§6  Let K, be the volume of o given night circular cone with
¥ a3 the centre of the base ard A s its apex. Lel ¥, be the
muximum volume of the richt circular cone inscribed in the
given cone whose gpex is F and whose base is parallel to the
ase of the given come, Then the ratio 5 /T is

| =

1.

3 4
a4 = H = |
25 £l

[
b=
-3
-1

87 Let f: KE=+HK be a conmtinuous Fonction sacisfying

Flxr=x+ j;’{.rm'r: far all x=K. Ther the number af
o

elements inthe set S={xr e K/ {x)=0} is

G ] e, D) D 4

8% Tha valve of j'm'm {_.c—xL ces eos .-rj}afx is
] ;

L. x

89 Let ABRC be o triangle and ™ be o point inside A5 such that
PA+2PE+IPC =0 The rario of the ares o triarple AR
to thot of APC 15

A2 B.

b3 L

C.i Ion 3
&

Q0 Suppese M, m cre  positive  integers such  that
6" +2"%3" + 2" =332, The wvelue of the expression
mismp+n’ is
LT B. 13 LB 18],

¥



PHYSICS

A ball is dropaed vertically from a height of & anto a hard
surfce. If the ball rebounds from the surface with a
fraction ¥ of the speed with which it sirikes the latter on
each impact, what is the net distance ravelled by the ball
up ta the 10" impact?

L
PR, T
-
e e
I F:1 r‘
1—#*
i Tt

i & I—r:’ A
o o

D, zh-]] =y
-¥

A certain planel completes one rotation ahmn its axds in
time ¥, The weight of an object placed at the equator on
the planer’s surlace is & fraction £/ is close ity of its
weight recorded at a latitude of 60°% The density of the
planct [assumed o be a unitorm perfeet sphere) is given by

s onidridoed v
1-f 4671+
4—f 3g
'I_:—_,I"-ﬁ
4-3f ix
e R
4-zf 3m

J2

o3

Three equal charpes b are placed al the three verticss of
an equilateral triangle centred ar the origin, They are held
in equilibrium by a restoring force of mugnitude Bzl = &
directed towards the oripin, where X is a constant, What is
the distence of the three charges from the origin?

I 2 T2
P
B, %

= 15

B, Al
127, k

Consider the infimite ladder circuit shown balow:
i i i F
1R T e T Tl (11
ikl e ey
301 bl ] NGO [

For which angular [regquency w will the eircuit hehave like
a e inductance?

y i o i

] e

B ) e
JLc Jc



a5

%0

A narrow parallel beam of light falls on a plass sphere of
radivg R and cefraclive mdex g at nommal incidence, The
distanze of the image from the outer adpe is given by

R(2- u)

A —t

2 =1}
R
2y =1}
f2—p)
'2{';; 1)
R(Z2+ g}
g l)

A purticle of mass m undergoes oscillations ahout x = 0

1 il i i
in & potential given by F{x) - Efm" =F; cr.-ﬁ| . whers

-.L#,
Fu k a are constants. If the amplitude of oscillation s

mech amaller than g, Ghe Lise period 1s green by

2
PR 1) i
Yka' +¥,
p
. 2:3,“|m
Y A
m!
c 2z
\ 7
[ ma®
D op s
Vha' =¥,

34

of

An ideal gas with hear capacity ar constant velume )
undergoes o quasistatic process described by PF ¥ inoa
F-V diagram, where w is a constant. The heat capacity of
the pas during this process iz given Ty

AR o T
I-&

H. Cj+nR B panhs
. B

; ; { 3 :
An ideal gas with constant heat capacity . =;nR i

mace o camy out @ cyele that is depicted by e lris-mgh: in
the figure given below,

Ft
Py 1
Pyl } B
¥y Y2 ‘\-'::
The fallowing staterment is true about the cyvele
i N HE iF
A, The zfficiency i3 given by 1 ———
; £F,
I
B. The efficiency is given by 1———LL
2Rk,

L. Mot heat absorbed in the cvele is I:f:': = I'i }I;V: —J:'rl:l
[0, Heatabsorbed in parm AC is given by

P e i
2BV, - RV )+~ (BF, - A}

a5
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Two identical particles of mess m and charge g are shot at
each other from a very prest distance with an initial spesd v
The diszance of closest approach of these charpes 15

Al time ¢ =0, a container has A radcactive atoms with a
deeay constant 2. In addition, ¢ mumbera of atoms of the
same type are being added to the contaimer per unit Lims,
Haow oy aloms of s fyps ars theeat ¢ = 77

A Sexp(—AT)— N, exp(-AT)
A

ry

B. exp{-AT)+ Ny expl( AT

e

G Sql-exp(~AT)) + N, exp(-AT)

a

I, :(nmp{ ATH)+ N, exp(-AT)

35
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CHEMISTRY

2.52 g of cxalic acid difpdrafe was dissolved in 105 il
of water, 10 ml. of this selunon was diluted to 500 mL.
The normality of the fnal solwion and the amowunt of
oxalic acid [me/ml) in the solution are respectively

A DLI6 NN, 204
B, (04N, 380

C. 008N, .60
D, 2K, 10.08

Twen isomeric eompounds 1 and [ are heated wath HBr,

OH CH
L A
CL Ok
CH,0F =

DGH,

The products obtaired ars

A C.
Ll H Hr Br
Bl @y
FgBr ~F oy CH,Br B
B, 1

& pa
=
J:E'
2
ﬁrg
a

SHOH T 00H,



103

124

105

106

The number of possible enantiomeric pair(s) producsd

from the brodnination of T and 1, respeciively, ae

HyC CHa HslC

— _)—c Ha
MG  CH, HaC
Il

For the reagtion A — B, A" = 7.3 klmol |
AT =25 Tmol?. The walue of AGY  and  the
temperature, at which the resulivn reaclics ecuilibrium
ars, respectively,

0k mol”! and 420 K

—2.5 I mel” and 400 K

2.5 k) mal! end 200 K

0 kI mal”! and 300 K

= R

The selubilite product of MgOH) s 1.0« 1072
Concemtrated  agqueous MaOH solulion s added fo 2
001 M agueens solution of Mgl The pH al which
proc pitation ocours is

A 72 B 7% C. 30 B 80

A mnztel with an slozic wdivs of 1414 pm coysallizes m
the face centred cubic struciure. The volwme af the unit
cell in pra’ is

A 2M=10 0. 640 x 107

B, 219% 10 o 9.20% 107

35

107

108

Identify the cyeliz silicute ion given in the Higure below

J.-'!:-!\
B GJ::_F'J':‘\\:‘:.D\ o wlers
RN Sy ] 2,
\\'T i N ,-f £ 1™,

.-. -
[ = — =
Tt _g" O0=0
\h ,f:
o
AliSreiEms h b i

B [Siha® oA e b

Dibomne s formed from the clements as shown in
aqpuation {1} d

2B 5]+ 3Hain) = BaHe(g —e— (1)
Ciiven that
Lty —+ H.Q (g) AH{" =44 k]

W40, (2) = Bikis) AN =-12T3 W]
BoH: (g + 3 Oa (g — Bp0s(s)+3 HO (gl
AHL = 2035 kI
Hp(g)+ 4 0,0a) = HO(l)  AHS=-286 kI
the AH for the reaction (1] is
. Mkl 530 k1
B. 309k . 3550k

39
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The Crystal Field Stabilization Energy (CF3E) and the
spin-only magnetic moment i Bobr Magneton (B} far
the complex Ky [Fei{CN )| are, respectively,

4 0D0A, and 435 BM
B

~2.04A, and /3 BM

1

—DAA, and /24 BM
D, —24A, and( BM

A solution containing 8.0 g of nicotine in 92 g of water
freeses 1975 degrees helow the nermal freezng point of
water, If the molsl freszing poinr depression zonstant,
K. 1.85 9C mal! then the molar mass of nicatine is

A L& E. B0 o2 D 1460

40
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EI OLOGY

A osl well bas iniracslular bactesial 51.'111|}i.1:ll'lt5. If the
growth rale of he baclerial  syuliomt 05 always
10%n Eigher than that of fhe host eell, efer 10 penerations
of the host cell the density of bacteria in host cells will
merease

A by 1% . ten-fold
B. two-fold D handeed-fold

In a dipleid organism, there &re three different elleles for
# particular genc, OF these three alleles one is recessive
and the other taro alleles exhibit co-dominance, How
muny phenolypes are possikle with this set of alleles?

A BE o6 B ToeiR:

Twe sludents are given two different double strandec
WA molecules of squal length. They are asked 1o
denature the DINA molecules by heating, The TINA given
o sudent A has the following composion of bases
(AGTCn35:15:35:15) while that given 1o sudent B is
(MG T:Co 1 2:3812:38), Which of the fallowing
staternenls @5 rue?

A, Baoth the INA mnlecules would denature at the same
rate

L. The information given i3 insufficient to drow any
conzlusion

. DMA moleculs given to student B wouid denature
faster than that of student A

I DMNA meleculs mven to student A would denature
faster than that given to stpdent B

41
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The amino acid sequences of @ baclerial prolein and a
human protein carrying out sitmilar furction are found w
he 60% identizal, However, the NA sequences of the
penes coding Sor these prateins are only 43% identical.
Thas iz possble heeause

Pratein sequence does nol depemd on TDINA sequense
E. TNA codons having different nucleotidas in the third
posidon can code for the same amine acids
C. DNA codons having defferent oucleotides in the
second pesition can code [or e same aming acids

M. Same DHA codons can code for maltiple amino
acidy

The following DNA sequence (5 = 30 sposifics part of
& projein coding sequence, starling [om position 1
Which ot the following mutations will pive rise 10 a
protein that is sherler than the full-length prote:n?

i]234iﬁ?ﬂﬂ.ln]1:2]31415

|AT|GC.&.-'LE?.-".'J'A’.'AG1’."I‘

A, Deletion of nucleotide 13

K. Deletion ol nucleotide B

C.  Insertion of @ single nuzleotide belween 3 and
D

Inscrtion of a single nucleotide between 10 and 11

42

e

i

i 5

e L e

Il

Wiach of the following correctly represenis the results of
an enzymatie reaction? Enzyme is B, Substrate is 5 and
Products arc P1 & P2

A, P1+5 = PI4E

B. E+5&Pl+F2

Pl1+I2+E+5

E+se=Pl+P2+E

)

Lour species of birds have dollavat egg colars: [1] white
with mo markings, [2] pale brown with no markings,
[2] arev-brown with dark streaks and spots, [4] pale Dlue
with dark hee-green spols Fased on egg calor, which
species is moat likely o nest ina ceep Loee hols?

e Bi 12 A L. s

Consider & locus with two alleles, A and @ [f the
frequency of 44 w (.25, what is the Irequency of 4 under
Handy-Weinberg squilibrmm?

Fahilnl) B. 025 (kL D -0

43



119 Which of the following graphs accurately Topresents fhe ROUGH WORK
insvlin levels [¥e-axis) in the body as a functicn of time
{3-uxis) after earng supar and breadroti?

Sugar Roti Rotl Sugar

Roti Sugar

Sugar Tl

bl o

120 You marked two ink-spocs along the heighl at the base of
# eoeenyt tree and also at the top of the tres. Whaen you
examing the spots next vear when the roe lus gown
taller, vou will see

A the twa spats at the top bave grown more apart than
the bavo spots et the haltom

B, e lep two spats have grown less apart then the

hotiom two spots

both sets of spots have prown apart to the same extent

="

|

kath sefs af spats remain un-altered

24 45
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