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Part-1 (1 Mark)

MATHEMATICS
| Let 4 denote the matrix [? ::I, where ¢ =-|, and

F

‘1 ¢
let [ denote the identily mabix 0 1]. Then
A /
T+A-A +-+A4"" is
0 0 - e i
c |
\ﬂ ] W 0‘
: (-1 .0}
B. [i { - L o
i1 v 0 -1}

2 Suppcse tie sides of 3 trisngle form m peomelnc
progresa.on with common ratio ». Then » lies in the interval

‘ |.-J§J (1445 z—ﬁ]
8 0. C- __"1_';"—"
\ 2 \ 2 =
p (B8] g (af)
’ . X ' : .I ‘ \ 2 ' /

3 The number of rectangles that can he ohtained by joming
four of the mwelve vertices of a 12-sided regular polygon is

A. 66 B 30 C. 24 BlS



Let 1, @ axd @' be the cube roots of unity. The least
possible degree of a polyromial, with real coellicients,

having 2", 344w, 34+ 40" and 5 @@’ as reots is

A 4 3 S D. 8

A circle touches the parsbela y* =4 @t (1, 2) and also
touches its directrix. The y<oordinate of the poinr of
contact of the circle and the directix is

A 2 R 2 o R T

Lel ABC be an equlateral triangle; let KLMN be a rectangle
with K, L on BC, M on AC and N on AB. Suppose
AN NB = 2 ard the area of triangle BKN is 6. The arca of
the triengle ABRC is

A 54

B. 108

C. 43

1.  not ceterminable with the above data

F s ¥
Let P be an mibiteary point on the ellipse == 4 {3—-1.
a

a>b=0, Supposc F| and F, arc the foci of the ellipse.
The locus of the centroid of the triangle £ ¥, as P moves
on the ellipse is

A. acircle C. apambola

B. ancllipse D. ahyperbola



&  The number cf roots of the equation cos’ @—sin" @ =1 that
dcin the interval [0, 2] is

[, B C. 4 D. 8
9  The product
(T4 anl” )1+ an2” )1+ wn3")- (14 1un45")
equals
A. 2?' B. 2..? C. 213 D‘ 23"

10 let f: K K be a differentishle function such that
J(a)y=0= f(h) and ['(a) [ih)=0 for some a<i . Then
the minimum number o roots of fix)=0in the intcrval
(u, b) is

A D 82 S50l D. 0

11 Theroots of (a—4)" +(a—49)" — (2 -2009)"™* =0 arc

all nocessarily real
ron-real sxcept one positive real roct
ron real except three positive real roots

ror-real exzept ‘or three real roots of which exactly
cne is positive

EOw>
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12 The fizure shown helow is the graph of the dervative of
some function v = f(x).

l

A. /' has local minmima #t » =, b and a local maximum at
F=C

B. f has local minima at x =5, ¢ and a Jocal maximum at
x=a

C. f has local mirimm ¢ 5 =¢, 2 and o Jocal maximum at
x=h

D. the given figure is mnsufficicent to conclude any thisg
wbout the Joca! i nima and local maxima af £




13 The followng figure skows the grash of a conlinuous
function y= f(x) cn the imerval [1, 2]. The poims 4, B, C
have coondinates (1, 1), (3, 2). (2, 3) resoeetively, and the
lines L, and {; are perallel, with {; being tangent W the
curve at C. It the area under the gaph of” ¥ = f(x) rom
x=110x = 3 i3 4 square units, then the ares cf the shaded
ragion is

14 Let [, = [(Icg x)" dz, where » 15 a non-negalive integer.

A By 499940 C. Iy +890 1,
B. "'.100 'i"lm;“ n ’53 4‘54},?

15 Consider the regions A={(x,3)|x*+y* €100} and
B = ((x ) |sin(x+ y) > 0} inthe planz. Then the area of
the region AN B is

A 0% B. 100 C. 100 D. 50m

-
»




16

17

18

19

Three vertices ars chosen rendomly from the seven vertices
ul & regulan T-sided palygon. The probability that they form
the veruices of un isusveles riangle is

1 1
A = B = C.
! 3

-llbl

3
D -
5

Let u=2i- j+&, v==3j+2k bec vectorsin R and wire
¢ unit veclor n he xp-plae. Then the maximum possikle
value of | (u x vj-w) is

A 5 B J12 T N

How many six-digy: numbers are there in which no digit is

repeated, even digils appear at even places, odd dig:ts
eppear at odd places and the number is divisible by 47

A 600 B 2700 T 2160 N l44n

“he number of natural nuenbers # wn the wterval [1003, 2010]
for which the poynomial 1+x+»" +x° + . +x""
2010

L - - - " g
tlnudt:s lfw;miyuum_ | EE +;a -u-.gt b susde g is

A O B 100 C. 503 D. 1006

let a,=0 and a, =34, ,+1 for a2l. Then the
remainder obtaired on dividing @, by 111s

A. 0 BT Lo D. 4



A |

22

PHYSICS

A pen of mass m is lving on a piece of pper of mass M
placed on a rough lable. If the coefficients of friction
Letween the pen and paper, and, the peper and the table are
i and go, respectively, thea the minirsum horizontal force
with which the paper has w be pulled for the pen (o stat

slippng is given by

A (m+M)ip o pn) g
B, (mu +Mu)g

C. (muy+(mn M)ﬂ‘:)g
D. m(y=p)g

Two masses m ard m, conrecied by a spring of spring
constant & rest on a frictionless surface, It the masses wre
pulled apart and let go, the time period of oscillation is

A T=2z -1-( A% ]




2

A bead of mass mr is attachec to the mid-point of a taul,
weightless stiing of length 1 ad placedd on @ Gictionless
hurizontal wble.

gl i T,‘\..T
:ef'.’."’ .............. .-\"‘“-_.
7 -

Under a small transverse displacement x, as show:, il
the tension in the siring 1s 1, then the frequency of
oscilletion is

: 127 S F7a
A‘ b Ol O { e e
2x Y\ ml Z#im
R s b llET_
2x Y\ ml 27 m

A comet (assumed to be ir ax clliptical orbit around the
sun) is at a distance of 0.4AL from the sun at the perihelion.
If the time penod of the comet 1s 125 years, what is the
aphelion distance” AU : Astronomical Unit

A S0AU B. 25AU C. 46AU D. 246 AU

The circuit shown consisis of a switch (S), a battery (B) of
emf £, & resistence K, and an inductar [,

‘; AN
R

il
I
s o
b DK

The cwrrent in the circul at the mstary: the switch is closed is
A. kR C. ©
B. EARM-e)) D0

a



26

27

28

Cons:der a uniform spherical volume charge distribution of
radius & Which of the following praphs correctly represents
the magaitude of the electre field E a. a distance r [rom the
center of the sphere?

[ E
A . " C. /i\‘
wo Ror
E
b | 4
B : T Dc ‘,f-‘\_'
._i_.p : l .

A chuige =y is placed somewhers inside the cavity of 2
thick conducting spherical shell of fnoer mdius 8 and
ouier radius K;. A charge —Q is placed a1 ¢ dstance v = R
frem the cenrer of the shell. Then the electric field in the
hollow cavity '

A.  depends on both ¢ and +Q.

B. iszero,

C. is only that due to =0

D. isonly that due to q.

The following tavelling electromagnetic wive
E, =0, E, = Egsin(ix + ax], T = 2 sin(kx ~ar) is

A. elliptically polarized  C. linearly polarized
B. circularly polarized D. unpolarized

11
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30

k|

A poin: source of light is placed at the bottom of a vesscl
which is filled with water of ref-active index g to a height k.
If 2 floating opague disc has "0 be slaced cxactly above it 82
that the source s invisible from above, the radius of the disc
skould be

il AN h

A, »-—L w1
Y1 7 T e i -

Taree lransparent media of refrective indices M, re, 24,
respectively, are stacked as shown. A ray of Lght follows
the path shown No light enters the thirc mediur,

[

Iy

1y
Thea
A =< C. w~ <0
B. =<t D, = iy = g

A nucleus has a hall-life of 30 minutes. At 3PM its decay
rate wes measured as 120,000 counts/sec. Wha! will be the
decay rate at SPM?

A, 120,000 counts/sec C. 30,000 counts/sec
B. 60,000 counts/sec 1. 7,500 countsisec

12



32 A book is resting on a shell that is undergomng vertical

LS )

simple harmonic oscillatons with an amplituce of 2.5 em,
What is the minimum frequency of oscillation of the shelf
for which the o0k will lose contact with the shcif?
{Assume that g = 10 ms™)

A. 20 Hz C. 1256 Hz
B, 3.18Hz 0. 10 Hz

A vanr der Waal's gas obsys the cquation of state
i 2
ll’+ %—?—](V —m‘.!)z nR7. s internal energy is given by

p ¢
u:cr-"—VE. The cquation of a quasisttic adiubst for

this gas is gven by
o

A, T’{"F-omm
{Cenl¥)

T "V = constant

C. T/ —pb)= constant

(I'.'-nll}/
e (V' —nh) = conslant



34 An ideal gas is made to undergo & cycle depicted by the
PV diagram elongside. The curved line from A to B is an

i5

adiabat,
r
[I
A
13
.
v

I'hen
A.  The cMiciency o this 2ycle is given by unity as nn heat

is released during the cyele
B. Hcat s absorbed in the upper part of the straight line

path and released in the lower part
C, If 7. and T are the maximum and minimum

temperatures  reached during the cycle, then the

efficiency is given by lu%'-
. The cvcle can omly be carried out in tie reverse of the

disection shown in the figure

A bus driving along at 39.6 kmph is approaching a person
who s standing at the bus stop, while henking nepeaudhf r
an inerval of 30 sceenda. If the speed of sound is 330 ms ',
at what interval will the pesson hear the hom?

A.
B.
o
D.

31 seconds

29 seconds

() seconds

The interval will depend on the distance of the bus
from the passenger

14




Velocity of sound measured &t a given temperature in
oxvgen and hydrogen is in the -ato

A 14 B. 41 £ Asd D. 321

12 Young's double slit experiment, the distance berween the
two slits is 0., mm, the distance hbetween Lhe slits and the
scroen 15 | m and the wavelengtn of the hght ased 1s
600 nun. The inteasity at a point on the screen is 75 % of the
maximum intensity What s the smallest distance of this
point from the central Tinge?

A I1Vmm B, 2Comm C 05mm D |3mm

Twn masses m; and n are connecled by o massless spring
cf sprog constant & and unstretched length /. The masses
are placed on a frictionless straight channel — wkich we
consider our x-axis. ‘They are imtally at rest at x = 0 and
x = I, respectively. A- ¢ = 0, a veloc.ty of v is suddenly
imparted to the first particle, At a later time t, the center nf
mass of the two masses is at

m |
Ko, 3 5>
m +m,
B i m ! LMyt

e m.{ +iz“n’
m+m, m +m,

1 )
L. .
m+m, mw +m,

13



39 A chargad particle of charge ¢ and mass m, gets defllected
‘hrough an angle 0 upon passing through o square region of
side o which contans s uniform magnetic field £ normul 10
its plane. Ascuming that the particle enlered the square at
sight angles to one side, what is the apaed of the particie?

10

A

Egamzﬂ

g—qamnﬂ

A picce of hot copper at 100°C is plunged inte a pond at
30°C. The copper cools down o 30°C, while the pond,
seing huge, stays at its initinl lemperature. Then

A.

B.

copper loses some entropy, the pond stays at the same
entropy

vopper loses suine entopy, and Gie pond gaine exactly
the same amount of entropy

copper Inses entropy, and the pond gains more than
this amount of ertropy

both copper and the pond gain in entropy

16




41

42

43

44

45

CHEMISTRY

The number of isomers of Co{d ethylene triamire)Cl; is
A 2 B 3 S D. 3§

Amceng the following, the z-ecid ligand is

7, B. NH; CouEN ™ 2 Gl
The bond order in 0. is
A 2 B 3 ] 5 S

The energy of a photen of wavelength = meter is (Planck’s
constant = 6,626 x 107" 1 s, spead of light =3 x 10f ms™)
A 1988 10%) C. 1.988x107%)

B 1.988x10") D. 1.988x 107" )

The concentration of a substance undergomng a chemicel
reaction becomes onz-half of its original value after time i,
regardless o the initial concentration, The reaction is an
example of a

A, zero oréer reaction C. second order reaction

B. Iirst order resction . third order reactior

17
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48

49

I he shape ol the molecule CIF, is

A. trigonal planar C. T-shaped
B. pyramidal D. Y-shaped

Friedel-Crafts acylation is

A,  a-scylatior. of a carbonyl compuand
acvlation of phenols to generate esters
acylatioa of aliphatic olefins
acylation of aromatic nucleus

B .

The order of acidity of compounds [-1V, is

Q—Wﬁﬂ @—COJH Hﬁ—Q—GH D—Sﬁnﬂ

v

A I<li<iL<IV C. M=<l<l<lV
B. IV<I<I<HI D U<IV<M<I

The most stable conlormation for a-butanc is

- T c
i " CH, CHy
H Hy M
HO T H ﬁék‘i“
CHy H <

D.
CHs
F

!cu,
H
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32

33

In the nuclear reaction

"ol = GPa + X,

Xis

A,

Ne Bt . H D. H

A concentrated solut:on of copper sciphate, which is dark
blue in colour, ‘s mixed at room temperature with a dilute
solution of copoer sulphate, which is light Slue. For this

process

A. Entropy change is positive, bul enthalpy change is
negative

B. Entropy and enthalpy changes are both pasitive

C. Enwropy change it positive and enthalpy does not
change

D. FEntropy ckange is negstive and entaalpy change is

positive

Increasing the temperature inercascs the rate of reaction but

does not increase the

A.  oumber of collisions

B. activarion cnergy

C. average encrgy of collisions

D, average velocity of the reac:ant molzcules

In metallic solids, the number of atoms for the face-centered
and the body-centered cubic unit cells, are, respeetively

A

24 B 22 C. 42 D. 44

19
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56

37

From equations 1 and 2,
COy = CO+ 10 |[Kg= 9.0 X 107" ar 1000°C) (eg 1)
HO = H;+ % O; [Ke=T.1x 10" ar 1000°C] (eq?)

the egu.libricm constant for the reaction CO: + H; -
CO + H,0 at the same temperature, is

A, 078 B. 20 162 D 1.28

For a first order reaction R — P, the rate constant is K. If the
initial concentration of R is [Ry]. the concentration of R at
ary time ‘" is piven hy the expression

A [Ry]e” C. [Ra)(i-e™

R [Rye™ 0. [Ra)(1-€%)

The corrcet structure of PCILF; is

T I Tl F
c,_,,;::c' e D Ol it F

| Y | Yo 1% o ey

F a ol

A B ¢ D

The ennntiomeric pair among the following four structures

s
HO, H OH
1 & il ¢
}\/\. N};
m MO~ v HG M
b,

A, T&un 8. 12N C n&l D R&WV

20



58 Consider the reaction: 2 NO;(g) -» 2 NC (g) — Oz(g). In
the figure >ekow, identify the curves X, Y and 7 assacialed
with the three species in the reaclion

SONCARANoN —————a
i
N\

FURS  c—

X- NO, Y=0;, 7= ?\01

X=0Y = NO, Z~NO;
X*“NO,Y=NO,Z=0;
X=0,Y=N0, Z=N0D

co®>

59  The aromatic carboceticn among the following is
A. B. C. D,
8 iy
60 Cvclohexene is reacted with broming in CCle n the dark.

‘The preduct of the reaction is
A, B,

C.
(~Ta® z::zl O’m

21

D.
Br
|
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63

BIOLOGY

Ribonucleic Acids [RNA) tha. calalyss cozyimatic reactions
are called rihozymes. Which one of the following acts as @
nbozyme?

A. Ribosome C. tRNA

B. Amylase D. Riboflavin

} In 1670, Robert Beyle conducted an experiment wherzin he

placed a viser (a poisonous srake) in a chumber and rapidly
reduced the pressure in that chamber. Which cf the
‘ol owing would be truc?

A Gas huhbles developed in the tissues ol the snake

3. The basal metabolic rate of the snake increascd
tremendously

o, The venom of the sqiake was found 1o decrcase in
poteney

1. The venom of the sneke was found lo inereasc in
potency

Bacteria ¢can survive by absorbing suluble nutrients via their
ower body surface, but enimals cannot, bevause

A. Bactena cannot ingest pertizles but an‘mals cant

B. Bacteria have cell walls and animals do not

C. Animals have too small a surtace area per unt volume
as compared W bacteria

D.  Animals cannot mctabolize soluble nutrients

22
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67

A horse has 64 chromosomes and & donkey has 62 Mules
resulf from eroasing a horse and a donkey. State which ot
the following s INCORRECT?

A.  Mules can have eithar 64, 62 or 62 chromosomes

B. Mulesare inlertile

C. Mules have well defined gender (male/female)

D. Mules have 63 chromosomes

It the total number of photons falling per unit arca vl a Jea’
per minute is <ept constant, then which of the following will
result in maximum photosynthesis?

A.  Shining green light C. Shining Ulue ligh

8. Shiaing sunlight D. Shining vhraviolet light

Path-finding by ants is by memns of

A. Visualy observing landmargs
B. Visually observing other an's
C. Chemical signals between ants
D, Using the earth's magretic ficld

Sometimes urea is fed to raminants W improve their health,
It works by

A. Heping growth of gut microbes that break duwa
celiulose

B. Killing harmfui microorganisms in their gut
C. Increasing sall content in the gut
D. Directly stimulating blocd cell proliferation

23
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69

70

If you compare adults of two herkivore species of different
sizes. but from the same geographical arca, the amount of
faeces produced per kg bady weight would be

More in the smaller one than the laiger vue

More in the larger one than the smaller one

Roughly the sauwe emount in both

Not possible o predict which wonld he more

co= >

Fruit wrspped in paper ripens faster than when kept in apen
air because

A. Heat of respiration is retained betler

B. A chemical in the puper belps fruit ripening

C. A volatile substance preduced by the fiit is retained
berrer and helps in ripening,

D.  The fruit is cut off from the ambient oxygen which is an
inhibiter o fruit ripening

When a pesson is suffering from high fever, it is sumetimes
observed that the skin has a reddish tinge. Why does his

happen?

A, Rec colour of the skin radiates more heat

R Fever causes the release of & red pigment in the skin

€. There is more blood circulation to the skin to keep the

body warm
D. There is morc blood ¢irculation to the skin v relense
heat from the body

W




. 71 Bacteriochlorophylls are phetosynthetic pigments found in
phototropkic’ bacteria. Their funclivn is distinct from the

plunt chlorophylls in thar they

A.  donot procuce cxygen

B. donol conduct photosynthesis
C. absorb caly blue light

D. function without & light sowve

Athletes often expenence muscle cramps. Which of the
following statements is true about muscle cramps?

A.

Muscle cramp is caused due to conversior of pyruvic
acid into lactic acid in the cyteplasm

Muscle cramp is caused due to conversion ol pyruvic
acid into lactic acid in the mitochondria

Muscle cramp is caused duc to nonconversion of
glucose to pyruvate in the cytoplasin

Muscle cramp is caused due o convers on of pyrivic
acid into ethanol in the evtoplasm

A couple went to a doctor and reported that both of them ace
“carricrs™ foi a particular disorder, their first child is
suffering from that disorder and that they are expecing ther
second child. What s the probability that the new child
would be affected by the same disorder?

A.

100% B 50% C. 25% D. 75%

25




T4 Of the following combinations of cell biclogical precesses
which one is assocated with embryogenesis?
A, Mitosis and Meiosis
0. Milosis and DifTerentiation
C. Meiosisand Differentiaton
D.

Difterentiation and Keprogrameming

75 Conversion of the Bt protoxin produced by Bacillus
tharingiensis to ils active for in the got of the insects is
mediated by
A aciudic pll of the put
B. alkaline pH vl the gut
C.  Jipd modification of the protein
D

cleavage by chymotrypsin

76 I you dip a sack full of paddy seeds in weler ovemight and
then keep it out for a couple of days, 1 feels warm. What
generates this heat?

A. Imbikation

B. Exntkermic reaction between water and seed coa's
C. Friction amorg sceds dus 1o swelling

). Respiralion

26
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Restriction  endonucleases  are  enzymes that  cleave
DNA mulecules into siadler lagments, Which type of bong
do they ecton?

A. N glycosidic Bond C. Phosphociester bond
B. Hydrogen bond D. Disulfide bend

The Nuid part of blood flows in and out of capillaries in
tissues to exchange nutrients aid waste materials, Under
which of the following condizions wiall Muid Mow out from
the capillaries inlo the surrcunding tissue?

A When antenal bloed aressure exceeds blood osmetic
pressure

R When arierial blood pressure is less than blood osmeotic
pressure

C. When arterial blood pressure is equal to bleod osmotic
Presswe

). Arterial blood pressure ard blood osmotc pressure
have nothing 1o do with the outflow of fluid from
capilleries

The disance hetween two consecutive DNA base pairs
% 2.34 nm. If the length of a chramasome is 1 mm, the
numbser of hase pairs in the chromosene is approximately

A 2 million C. 1.5 million
R. 30 million D. 6 million

Fstimate the order of the speed of propagation of an action
sotentia’ or nerve impulse

A. am's B. micromws C. cmis D, m’s

27



Part IT (2 Marks)

MATHEMATICS

81 Arrangz the expansion of | %4

\ 2v

i | i decreasing
A

powers of x. Suppose the coelficients of the first three terms

fOrin un arichmetic progression. |hen the number of t2ms in

the expansion having integer powers of ¥ is

A

2

e .3

D. more than 3

82 Lat r be a real number and me N bz such that the polynomial

2x* +2x 41 divides the polynomial (% +1)" =¢. Then
(7, r) can be

A. 4000, 4')

i I\l

B. 4000, o
¢ fametL ]
4
[} 'I .

D. |4000, —
\ 4000 )

e B 1S



83 Suppose @, & are real numbders such that ab # 0. Which
of the Bllowing four fNgures represen:s the curve
(y—ax=0)Bx" -ay’ -ah)=07?

Sl

'\\ e
Sl

Fig 1 Yig 2
P
\\{\ \ W o
Yo ____’g:'::_‘___
g &
ng 3 T vig 4

A gl B o Pig2 C Fgd D Fgsd

84 Among all cvelic quadrilaterals inscribed in a cizcle of redius R
with one of its angles equal 10 120°, consider the one with
maximum possihle area Its area is

A. 2R C. 3R
B. R D. 23K




85 Thac following figure shows the graph of o differentiable
function ;= f{x) un the interval [a, ] (not containing 0).

vt

-~ ™~

Let g(x)= f(x)/x. Which of th: following is a possible
graph of y=g(x)?

4 N
Fd (4 5
s 7 5
\'\ _i_,/ f d \'.
| refe oy oo
IR : 9 4
Fig 1 ¢ Fig. 2

Fig. 3
A. Fig! B Fig2 C Fg3 D Figs

30
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Q0

Let ¥, be the volume of a given night circular cone with
1 as the centre of the base ard A ¢s its apex. Lel ¥, be the

maximum volume of the right circular cone inseribed in the
given cone whose gpex is () and whose base is parallel (o the
sase of the given cone, Thea the ratio I /T is

- . 2 i Tl Mg B

A. —
25 9 27 27

et f: R->»X be a continuous function satisfying
flx)=x+ jj{ndr, for all xcR. Ther the number of
<

clementsintheset S={xeK: /(x)=0} is
bl B 2 o D 4

The valve of Tmin{i.: -l ces M(cos x);dx is
b

al n 3 )
Ao T = .o_ i1

2 B, 3 C 3 L x
“#1 ABC be a triangle and P be ¢ point inside ABC such that
PA+2PR+3PC =0 The rario of the ares o triarple ARC
to that of APC is

A 2 B.

1 |

5
C:.3 D 3

Suppose m, » cre positive integers such that
6" +2"""3%+2" =332, The velue of the expression

memn+n is

A7 S L C. 9 3 I 4
H
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PHYSICS

A hall is dropaed vertically from a height of & onto a hard
surace. If the ball rebounds from the surface with a
traction r of the speed with which it strikes the latter on
each impact, what is the net distance rravellec by the ball
up ta the 10" impact?

Fie It
A Theaer
1-r
ab
8 hl r‘
l-r
24

c 2h'l Lk
-r
o

D 2&'1 A
-

A czrtain p.anet completes one rotation ahont its axis in

time 7. The weight of an odject pleced at the equator on

the planet’s surface is a1 fraction £(fis clnse 0 wnity) of its

weight recorded at a latitude of 60°. The density of the

planct {assumed t be a uniform perfact sphere) is given by
4-f 3=

I— £ 4GT7
4=J 3
1+ f 4GT?

o =31 3

-7 4GT*
4-2f 3x
1-f 4GT°




03

Three equal charges ¢ are placed at the throe vertices of
an equilateral triangle centred at the origim, They are held
in equilibrium by a restoring force of mugnitude #ir) = kr
directed towards the origin, where & is a constant. What is
the distence cf tae three charges from the omigin?

B ' L
o ;1.]
bme, &

= 1-2-"

r 3“2.’3
5 | B

| dme, &

Consider the infinite ladder circuit shown below.

For which angular [reguency o wil the circuit hehave like
a pure inductance?

r.c 2
A 4
V2 JIC
1 2L
B. D.
JLC C

33



95 A parow parallel beam of light falls on & glass sphere of
radius R and sefractive index u at normal incidence, The
distanze of the image from the outer ecye is given by

R(2-p)
24~ 1)

g, R2+u
2u~1)

c RE-u
20 +1)
R(2+u)
2050 41)

%9 A particle of mass m undergoes oscillations about x = 0
in a potential given by F(x) -%h'z -¥; wﬁ[i} whers

Fis % a are constants. If the amplitude of oscillation is
much smaller than a, the tiwe period is given by

2
mia
o
L

B. 2=

SEY

¢ MJ

;~=| .ﬂ

¥
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An ideal gas with heat capacity at constant velume O
a quasistatic process described by PV * in a
P-V diagram, where a is a constant. The heat capacity of

the gas during this process is given by

ALTHS g e af
l-a

B. Cp+nR D. C‘.+|”':,

An ideal gas with constant heat capacity C, =%m‘i is

mace 10 camy out a cycle that is depicted by ¢ trangle in
the Mgure given below.

"4
Py ¢
Ploia - B

Vi Vs v'
The following statement is true about the cycle

A, ’l‘lmafﬁcicncyisgiwnhy]--fﬂ
EV,
' BF;
B. The officiency is given by 1 -——L
given by YA
C.  Net heat absorbed in the cyele is (P = D)V, =)
3. Heat absorbed in part AC is given by

J ¥
ABY, - BR)+ 2 (BF; - BV

35
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Two identical particlss of mess m and charge ¢ are shot at
each other from a very gregt distance with an initial speed v.
The dis:ance of closest approach o these charges 1s

£ Q_}
Sae, my
2
B - ST
4xe . m’
qz
2ae.m’
D 0

Al time ¢ = 0, a container bas N, rad-oactive atoms with a
deeay constant 2. In addition, ¢ numbers of atoms of the
same type are being added to the contammer per unit Lime,
How musny atoms of this (ypearc thacat ¢ = 77

A. —i-cxp(—)l.T)«- N, exp(-AT)

B. %cxp( AT)+ Nyexp( AT)

C. -;-(1 - exp(~AT)) + N, exp(-AT)

D. :‘;-(1 + exp(~AT)) + N, exp(-AT)
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CHEMISTRY

2.52 g of oxahe acid dihpdrate was dissolved in 100 ml.
of water, 10 ml, of this solution was diluted 10 300 mlL.
The norma'ity of the final solwion and the amount ot
oxalic acid (mg/mL) in the solution are respectively

A, 016N, 504 C. 008N, 3.60

B. 004N, 260 D. 002N, 10.08

Twao isomeric comnpounds | and 1! are heated with HBr.

OH -
©\042m' é\w‘,
I I

The products obtaired ars

A, C.

U v W S €
2B¢ oM |

H. b}

3?7



103  The number of possible enantiomeric paur(s) produced

194

108

106

from the bromiration of T and 1L, respecl.vely, wic

H4C. I H
e
Ha CH; HaC
I ]
A. 0] B. 1,0 C.002 1.1

Far the reaction A - B, AH? =7.5kImol' aml
AS" =25 T mol’. The value of AGY and the
temperature, at which the resctivn reachics equilibrium
ure, respectively,

0 kI mol ' and 400K

~2.5 <J mel ' and 400 K

25k mol! and 200 K

0 kJ mal” and 200K

cnNnw>»

The solubility product of Mg(QH), is 1.0x 107
Concentrated agquoous NaOH solution s added fo a
001 M agucoms soution of MgCl;. The pH at which
pree pitation oceurs is

- Il o B. 78 C. 80 D. 5.0

A maztal with an alozic adivs of 141.4 pm crystallizes in
the face centred cubic struciure, The volume of the umt
cell in pm’ is

A 274x10 C. 640 % 10’
B Zvx1t D. 920x 10

PRSI




107 dentify the cyeliz silicate ion given in the figure below

C. [Si0ul™
D. [Si0x]"

108 Diborane is formed from the clements as shown in
squatior (1) :

2B (s)+ 3 (g) - ByHa (@) ==—(1)

Given that

1,01 » HO(g) AH,"=44 Kk}

2B MO () - BO(s)  AlLT=-1273 K

BaHs () + 3 Os () = B0s(3)+3 H0 ()
AHS = 2035 k)

Ha(g) + % 0i(g) > HO()  AHS =-286kJ

the AH” for the reaction (1} is

A. J6Kk] C. 520kl
B. S0k D. -3550kJ

39
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109 The Crystal Field Stabilization Energy (CFSE) ard the
spin-unly magnetic moment in Bohr Magneton (3M) for
the complex K,[Fe{CN )| are, respectively,

DOA, and V35 BM

A
B, =204, and 3 BM

0

-04A, and 24 BM
N —-24A, and 0 BM

110 A soltion containing 8.0 2 of nicotine in 92 g of water
freezes 0 6725 degrees helow the nermal freezng point of
water, If the molel freeziag poinr depression zonstant
K. = 1.85 °C mol ' then the molar mass of nicotine is

A 16 B. 80 B 7 | D. 160

40




BIOLOGY

111 A bost wll has inwaecliular bactesia. symbionts. If the
growth rate of the baclerial syibiont is  always
10% Ligher than that of the host cell, efter 10 generutions
of the host cell the density of bacteria in host cells will

mnerease
A, by 10% . ten-fold
B. two-fold D. handred-fold

112 In a diploid organism, there are three different alleles for
& particular gene. OF these three alleles one is recessive
and the other two alleles exhibit co-dominance, How
many phenotypes are possitle with thizs set of alleles?

Y, B 6 C. 4 7 T

113 Two students are given two different double strandec
NNA molecules nf squal length. They are asked to
denature the DNA molecules by heating The DNA giver
lo student A has the following composizion of bases
(A:GiT:C::35:15:35:15) while that giver o siudent B is
(A:G:T:C::12:38:12:38). Which of the following
slatements 8 wue?

A Both the DNA malecules would denature at “he same
rate

B. The information givea is insufficient to druw any
conclusion

C. DNA moleculs given to student B wou'd denature
faster than that of student A

D. DNA moleculs given to student A woud denature
faster than that given to siwden: B

41
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The amino ac'd sequences ol a bacterial prolcin and a
human protemn carrying out similar function are found o
he 60% identical. However, the DNA sequences of the
genes coding “or these proteins are only 43% identical.
This is pnssble hecanse

A
B.

Protein soquence does nol depend on DNA sequence

DNA codons having differen: nucleotidzs n the thord
posidoa can code for the same amine acids

DNA codons having different aucleotides in the
second pesition can code for the same amino acids
Same DNA codons can code for multiple amino
acids

The fallowing DNA sequence (5 = 3') specifies part of
a prowcin cocing sequence, starting [om position 1.
Which ot the followmg mutations will give rise (c a
protein that is shorter than the full-length proten?

2 3|4|5]|6[7|8|9(10f{11|12]13]|14]15

TIGCAAGA'I'ATAGCT

|
|

Deletion of nucleotide 13
Deletion of nucleotide §
Insertion of a single mazleotide between 3 and 4

Insertion of a single nucleotide between 10 and 1]




116 Which of the followiag correctly represtiris the results of
an enzymatic reaction? Enzyme is K, Substrate is S and
Products arc P1 & P2 :

P1+8S & P2+4E

F+SePl+P2

P1+P2~E&S

K+Se=Pl+P2+E

9o w >

117 Four species of birds have d[Terat egg colors: [1] white
with mo markings, [2] pale broam with no markings,
[2] grey-brown with dark streaks and spots, [4] pale biue
with dark blue-greea spots Rased on egg color, which
wiuinmlﬁdyionminaémmhoh‘?

Al B 2 €3 D. <

‘18  Consider a lecus with two allcles, 4 and a, If the
ﬁaqueucyof’AAiuMS,whuuuw[mqumome

Fanly-Weinberg squilibrum?
. B. 025 ons D0
43

A i 3 AR A AR AN RS
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Which of the following graphs accurately represents the
inselir levels (Y-axis) in the body as a function of time
(X-nxis) afler ear np sugar and hread/roti?

Sugar Roti

b ) ia S e

You marked two ink-spo-s along the height at the basc of
a coconyt tree and also at the top cf the troe. Waen you
examine the spots next year when the tree ans grown

taller, you will see

A.  the twa spots at the ton Fave grown more apart than
the two spots ¢t the bottom

B. ¢ twp twu spos have grown _ess spart then the
botiom twao spots

(. hoth sets of spots have grown apar to the same extent

Fath sels of spars remain un-altered
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