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PART I
One-Mark Questions

MATHEMATICS

1. The number of ordered pairs (x, y) of real numbers that
satisfy the simultaneous equations yq)

’ =2
x+yi=x+y=12 » Y s

is o+ \3’ 2 12
A 0 B. 1 ays 12
& 3 D 4 '

2. Ifzisacomplex number satisfying | z* + 27 | <2, then the
maximum possible value of |z+2z7' | is

AS 2 B. V2 _
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3.  The largest perfect square  that  divides
2014% =2013% +2012° =20117 +---+2* =1 is

12343142

A 1 3.~ vt
c. 1007? D. 20147
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4. Smposemwuamuhghinm xy-plamwhere

O is the origin and 4, B lie on the parabola y = x*. Then
C must lie on the curve C.1 (

A y=x*+2 B. y=2x+1 l
C. y=-x'+2 D, y=-2x"+1

Circles C, and C,, of radii r and R respectively, touch
each other as shown in the figure. The line £, which is
mﬂe!bﬂalinejommgﬂwmdc,mdc,,
tangent to C, at P and ntersect

lﬁmuh—\) %)
b 2

Liow 2(3-1) - Apntu-
ik



The shortest distance from the origin to a variable point on
the sphere (x—2)° +(y=3)" +(z—6)" =1 is

A 5 B. 6 t23)
(I D '8

The number of real numbers A for which the equality
sin(Aa) cos(la)gl i

sin@ cosa |
holdsfonurealawmcharenotmm:mlnplesof

x2is
A 1 B. 2 Ml ﬂe—)
U ) D. Infinite ‘

M(N)uq-w%hnq
Suppose ABCDEF is a hexagon such” that |
AB=BC=CD=1 and DE=EF=FA=2. If the .
vertices A,B,C,D,E,F are concyclic, the radius of the

circle passing through them is ‘
A B Ji o
2 "3 ‘\ v
1 *' |
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we = % WaLH " w
Let p(x) be a polynomial such that p(x)-p'(x)-x 5 |
where 7 is a positive integer. Then p(0) equals |
A n B. (n-1) '
: { P - P M y v
B > G e Pt =0
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12.  Define a function f: R — R by
£(x)=max{|x | x=1]...,| x=2n|},
In
where n is a fixed natural number. Then jf(x)d‘: is
0
A n B
C. 3n D. 3’
13. I p(x) is a cubic polynomial with p(1)=3, p(0)=2

wd p(-1)=4, ten [pdcis D 22
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r i 14. Let x>0 be a fixed real number. Then the integral

e'(2 '
; WI e |x—t|dt is equal to f et dr
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A x42¢-1 B. x-2"+1 etla-d
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15. An um contains marbles of four colours: red, white, blue
and green. When four marbles are drawn without

replacement, the following events are equally likely:

(1) the selection of four red marbles;

(2) the selection of one white and three red marbles;

(3) the selection of one white, one blue and two red
marbles;

(4) the selection of one marble of each colour.

The smallest total number of marbles satisfying the given

condition is Al
A 19 B. 8;ar, 2
C. 46 D. 69
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16. There are 6 boxes labelled B, B,,..., B;. In each trial,
two fair dice D,, D, are thrown. If D, shows j and D,
shows k, then j balls are put into the box B,. After
n trials, what is the probability that B, contains at most
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17.  Let 386?—3}4.-6’5 and d=i+j+k Suppose that
-

a=b+c where b is parallel to d and ¢ is
mmmmmz;m}’u

POy = |

/;’:t.‘* C. 4i-5j+k
18 I 108 ) (¥=2) =108, g0 (26 ~105-2),  then
ik ?-6x:
A, 9-415 B. 34415

C 25 D. 6-+5

Suppose a,b,c are positive integers such that

2° 4+ 4% 48° -328'&&1-‘2::%3‘ is equal to

LY ’4’
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A small box resting on one edge of the table is struck in
such a way that it slides off the other edge, | m away, after
2 seconds. The coefficient of kinetic friction between the
box and the table

A" mustbe less than 0.05 4 _

O 0w

Carbon-11 decays to boron-11 according to the following

40 \:"1? v2k

must be exactly zero
must be more than 0.05
must be exactly 0.05

'g.ﬁ_fommu

Assume that positrons (e*) produced in the decay
combine with free electrons in the atmosphere and
annihilate each other almost immediately. Also assume
that the neutrinos (v,) are massless and do not interact
with the environment. At 1=0 we have 1 pg of ;C.
If the half-life of the decay process is f,, the net energy
produced between time ¢ =0 and ¢ =2¢, will be nearly

A.
C.

LU S

Uy = Lb

12

NC - "IB+e +v,+096 MeV

8 x 10" MeV
4% 10" MeV
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B.
D.
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8 x 10" MeV
4 % 10" MeV
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23.  Two uniform plates of the same thickness and area but of
different materials, one shaped like an isosceles triangle
and the other shaped like a rectangle are joined together to
form a composite body as shown in the figure. If the centre

of mass of the composite body is located at the midpoint of
their common side, the ratio between masses of the

triangle to that of the rectangle is
5 W s 0L Y ’& L, Ky +#Y)
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m, are suspended using two strings of equal length L as

shown in the figure (R << L). The angle, 8 which mass m,
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\,C/ 3 revolutions/second and clockwise.
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25. Ahoﬁmmmskofmommmfmusug-m’wim = [ 425)

4 respecttonsamofsymmeuyisspmnmgeounw
- clockwise at 15 revolutions per second about its axis, as
E viewed from above. A second disk of moment of inertia
l.80kg-m2widlmpecttomawdsofsymmwyisspinnjng

1
v clockwise at 25 revolutions per second as viewed from
L above about the same axis and is dropped on top of the

?}z'}‘; first disk. The two disks stick together and rotate as one

>

——",”g_ about their axis of symmetry. The new angular velocity of
é_‘i‘——- ; the system as viewed from above is close to

w15
18 revolutions/second and clockwise. 1 M. W

18 revolutions/second and counter clockwise.

T

3 revolutions/second and counter clockwise. 1’?, ;
'Y "‘——0—
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26. Aboyusundmgonmpofa!tmtwglnﬁmmd
throws a ball in the vertically upward direction with a

w, certain speed. If 5.25 seconds later he hears the ball hitting
= theyound,ﬂwnthespeedwithwhichmeboyﬂuewthe
balhs(takeg*'wmls speedofswndm -340mls)

6 m/s

8 m/s 'rqo,., lF ”u*

10 m/s 8*
12 m/s
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28. A beam of monoenergetic electrons, which have been
accelerated from rest by a potential U, is used to form an
interference pattern in a Young's Double Slit experiment.
The electrons are now accelerated by potential 4 U. Then
the fringe width
A.  remains the same.

B. s half the original fringe width.
C.  is twice the original fringe width.
D.  is one-fourth the original fringe width.

A point charge Q (= 3 x 10™ C) rotates uniformly in a
vertical circle of radius R = | mm. The axis of the circle is
aligned along the magnetic axis of the earth. At what value
of the angular speed @, the effective magnetic field at the

center of the circle will be reduced to zero? (Horizontal
component of Earth's magnetic field is 30 microTesla)

A 10" radss B. 10°radss B » e
C. 10" radss D. 10 rad/s
m = 3:1

30. A closed bottle containing water at 30 °C is open on the
surface of the moon. Then @

A.  the water will boil. -
B.  the water will come out as a spherical ball.
@ the water will freeze.

D.  the water will decompose into hydrogen and oxygen.

13
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31. A simple pendulum of length / is made to oscillate with an
amplitude of 45 degrees. The acceleration due to gravity
is g. Let T, =2/ I/g. The time period of oscillation of
this pendulum will be v 4

' s . RJ'I s

A. T, irrespective of the amplitude. ¢

_B.~ slightly less than 7;.
(o]
D.

slightly more than 7.

dependent on whether it swings in a plane aligned
with the north-south or east-west directions.

32, An ac voltmeter connected between points A and B in the

C, the reading is 39 V. The reading when it is connected
between B and D is 25 V. What will the voltmeter read
when it is connected between A and D? (Assume that the
generates a pure ac.) :
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A donor atom in a semiconductor has a loosely bound
electron. The orbit of this electron is considerably affected
by the semiconductor material but behaves in many ways
like an electron orbiting a hydrogen nucleus. Given that
the electron has an effective mass of 0.07m,, (where m, is
mass of the free electron) and the space in which it moves
has a permittivity 13g,, then the radius of the electron’s
lowermost energy orbit will be ¢lose to (The Bohr radius
of the hydrogen atom is 0.53A)

A. 053A B. 243A
C. 10A D. 100A

The state of an ideal gas was changed isobarically. The
graph depicts three such isobaric lines. Which of the

following is true about the pressures of the gas?

v
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35. A metallic ring of radius a and resistance R is held fixed

with its axis along a spatially uniform magnetic field
whose magnitude is B, sin(ex). Neglect gravity. Then,

A.  the current in the ring oscillates with a frequency
of 2m.
\ B. the Joule heating loss in the ring is proportional
Mq'm" to a’.
C. the force per unit length on the ring will be
vg" proportional to B;.
the net force on the ring is non-zero.

/

36. The GMNSWQOMA of a black hole can be
written in terms of the universal gravitational constant G,
its mass M and the speed of light ¢ as A4 =G*M”¢’. Here

. MM
4

A, a=-2, f=-2, and y=4 1o (s! s )v( n)'

*{ a=2, f=2 and y=-4 ‘ S.

D. a=-3, f=-3,and y=2 & tur B4
LA bl

37. A 160 watt infrared source is radiating light of wavelength
50000 A uniformly in all directions. The photon flux at a

distance of 1.8 m is of the order of o
A 10ms B 10°m7s" =
C. lol"md’-‘ D; lo”m
qy \f'bw
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38. Awuebunmtheshap‘e,ofaregularn-polygoml loop
carries a steady current /. Let / be the perpendicular
distanceofagivensementandkbe“thcﬁis&mpofa
vertex both from the centre of the loop. The magnitude of
the magnetic field at the centre of the loop is given by

( L7
i —’&-l-sm(x/n) B fl—‘sm(x/n)

\ ’»wn.

ﬂzgwqx/n) D. ;—:%,eo(x/n)
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39. The intensity of sound during the festival season increased
by 100 times. This could imply a decibel level rise from

nn‘q -d‘Nzomzoda B. 70172dB L.l? m(\?)
100 to 10000 dB 'o/'somoodqoh )

% ‘0"‘ ’t?o‘—n) 1 0(4n %0 t-1a0)

40. One end of a slack wire (Young's modulus Y, length L and
cross-sectional area A4) is clamped to a rigid wall and the
other end to a block (mass m) which rests on a smooth
horizontal plane. The block is set in motion with a speed v.
What is the maximum distance the block will travel after
the wire becomes taut?
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41.  The Lewis acid strength of BBry, BCl, and BF, is in the
gy Suz  CBF

A, BBr<BCI<BF,
=4 w;«fs‘néﬁ
C. BF;<BCl;<BBr,
D.  BBry<BF;<BCl

42. OV isisoelectronic with 1
% B. Mg"
G oK D. Ni*

43, The H-C-H, H-N-H, and H-O-H bond angles (in degrees)
in methane, ammonia and water are respectively, closest to
109.5, 104.5, 107.1
109.5, 107.1, 104.5
104.5, 107.1, 109.5
107.1, 104.5, 109.5

44. mmmmmaww
ses a compound in




45. The rate constant of a chemical reaction at a very high
temperature will approach
A.  Arrhenius frequency factor divided by the ideal gas
constant
B.  activation energy
C.  Arrhenius frequency factor
D.  activation energy divided by the ideal gas constant

R==x ¢

The standard reduction potentials (in V) of a few metal
ion/metal electrodes are given below.

Cr'/Cr=-0.74; Cu’'/Cu=+034; Pb"/Pb=-0.13;
Ag'/Ag=+08. The reducing strength of the metals
follows the order

A~ Ag>Cu>Pb>Cr e
B. Cr>Pb>Cu>Ag
C. Pb>Cr>Ag>Cu
D. Cr>Ag>Cu>Pb

47.  Which of the following molecules can exhibit optical

A.  l-bromopropane B £ i
BT 2-bromobutane X/

C.  3-bromopentane

D.  bromocyclohexane /\ﬁz\

w
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. The structure of the polymer obtained by the following
reaction is

N e

T 8T8

Al B. Il
c. 1 D. IV

: m.mvmofmmmcn,cu,om

and (CH,),CCl in ethanol is Lwcone 4 oA
B CH-C(CI) Soune e
C. CH,CH,C(CH,), o

D. CH,CH=CHCH, *}“‘"

Al"gg Pb™ and Ni™*, a precipitate

a2t

A CuSandALS, _BY PbSamdNiS i
C. CuSandNiS D.  PbSand CuS
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51. Theehmkomﬁmumo}melcmmmmehm
dxﬁumwmﬂ:el‘mz"lommionmww

A 15252 B 15725 2p°3¢'
C. 1528 2p%5 D. 15252 LT
1£:<0 )
52.  The order of electronegativity of carbon in sp, sp° and sp’
hybridized states follows
A. 3p>3p2>3p’ B. 3p>3p>:p P, ”1/?3
N4 37>:p’>spz D. sp'>sp>sp’
P p' -»3
53. memostabumdammmonmeulmbumboayu &é‘c
A.  copper B. _iron ‘

54. The molar conductivities of HCl, NaCl, CH;COOH, and
CH,COONa at infinite diluton follow the order . 1,
X" HCI> CH,COOH > NaCl > CH,COONa
B.  CH,COONa>HCI>NaCl> CHCOOH o .
C. HCI>NaCl>CH,COOH > CH,COONa

ol tmduct
D. CH;COOH > CH,COONa > HCI > NaCl g
|
o2l =gl
55.  The spin only magnetic moment of [ZCL]" is 3.87 BM
where Z is 2-
A, Mn B~ /Ni y‘ u"J
wd G G D. \rtneye @ 8"
@ . N B i 4
lv’ L P q:Q ¢ “(”"Q’ . \‘
\‘_:'Kq) .‘.‘\\ ow . " 21 " In-le=p
\0’\ x.'\vJ q»x’)w" /\r('ﬂm ' 2
&{@L Wy -th oo VY = 16

w “‘ﬂn A4 =0




56. If a-D-glucose is dissolved in water and kept for a few
hours, the major constituent(s) present in the solution is
(are)
A a-D-glucose
mixture of a-D-glucose and B-D-glucose

-0

57.  The pH of IN aqueous solutions of HCI, CH;COOH and
HCOOH follows the order
A.  HCI>HCOOH > CH,COOH ph o+ -\ IAT)
B. HCl=HCOOH > CH,COOH N D
CH,COOH > HCOOH > HCl =
.n/' CH,COOH = HCOOH > HCI pus w0

ar o[ Uyuoon — thg v~ 4+ Wt
i Q-a) « o

58.  The major product of the reaction




59. Reaction of aniline with NaNO,+dil. HCl at 0°C
followed by reaction with CuCN yields

§ é'-b é 5
CN

I ] v

——

60. Schottky defect in a crystal arises due to

J/crcaﬁonofequalnumberofution-andanion
vacancies

B.  creation of unequal number of cation and anion
vacancies

C.  migration of cations to interstitial voids
migration of anions to interstitial voids




61.

62.

BIOLOGY

Immunos ssive drugs like cyclosporin delay the
n;ecnonofglnpostmmsphnuhonby

A.  inhibiting T cell infiltration

B. killing B cells

C.  killing macrophages

D.  killing dendritic cells

Which one of these substances will repress the /lac operon?
A.  Arabinose B.  Glucose
C. Lactose D.  Tryptophan

Ameasphmcalmamnulmoeﬂlmadnmwof
27 microns. If a polypeptide chain with alpha helical
conformation has to stretch across the cell, how many

amino acids should it be comprised of?
A. 18000 B. 1800
C. 27000 D. 12000

Which one of the following has phosphoric acid anhydride
bonds?

B. M”ﬂ

D.  Phospholipids




65.

67.

The two components of autonomous nervous system have

antagonistic actions. But in certain cases their effects are

mutually helpful. Which of the following statement is

correct?

A. At rest, the control of heart beat is not by the vagus
nerve

B.  During exercise the sympathetic control decreases

C.  During exercise the parasympathetic control
decreases

D.  Stimulation of sympathetic system results in
constriction of the pupil

InamndomDNAsequence,whatisthelomﬁequeucy

of encountering a stop codon?
A. 1in20 B. 1in3
C. 1lin64 D. 1inl0

mmdlehsdutdauminethcbloodmwot‘m

individual are located on

A.  two different autosomes

B.  the same autosome

C.  two different sex chromosomes

D. one on sex chromosome and the other on an
autosome




70.

71

B.  to increase the transformatic
C. toeliminate the non-transforn
D. to increase the expression of the gene of interest

Mseconduyspmmyw&'rheploidyoftbe
N

A n B. 2n

C D. 4n

Phospholipids are formed by the esterification of

A, three ethanol molecules with three fatty acid
molecules.

B.  one glycerol and two fatty acid molecules.

C.  one glycerol and three fatty acid molecules.

Given the fact that histone binds DNA, it should be rich in




73.

74.

75.

If molecular weight of a polypeptide is 15.3 kDa, what
wonldbethominimumunmbuofnucleoﬁde;inme
mRNA that codes for this polypeptide? Assume that
molecular weight of each amino acid is 90 Da.

A. 510 B. 663
C. 123 D. 170

Melting temperature for double stranded DNA is the
temperature at which 50% of the double stranded
molecules are converted into single stranded molecules.
Which one of the following DNA will have the highest

melting temperature?

A.  DNA with 15% guanine
B.  DNA with 30% cytosine
C.  DNA with 40% thymine
D.  DNA with 50% adenine

A.  lodine vapour B.  Ninhydrin
C.  Ethidium bromide D, Bromophenol blue

27




76.

78.

Mutation in a single gene can lead to changes in multiple
traits, This is-mmple-of

A.  Heterotrophy B.  Co-dominance

C.  Penetrance D.  Pleiotropy

Which one of the following is used to treat cancers?
A. Albumin B. Cyclosporin A
C.  Antibodies D. Growth hormone

WhichoftheﬁndwinzmlﬂdstoDNAladda
formation?

A.  Necrosis B.  Plasmolysis
C.  Apoptosis D. Mitosis
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PART II
Two-Mark Questions
MATHEMATICS
81. Let x=(V50+7)" -(y50-7)". Then
V3
A, x=2 Az Lﬁ'—o ‘*"9{ -
B. x=3 (m __%‘3
C.  x isa rational number, but not an integer '
D.  x isan irrational number v
» k
A e ¢, L150) &
‘(@35
82- w . ‘3& f rm)V1.-' .kﬂ
(I+x+x*Y"™ =g, +ax +a,x* +807 4o Qx
and let

A-a' "'a’ +a‘ "“‘+am,
B=a' "“a‘ +a7 -""'aw »

C‘az -'a, +d.-—'"+a“.

Then

A |4]=|B|>|C|
B. |4|=|B|<|C]|
C. |4l=|C|>|B]
D. |4]=|C|<|B|

29




§3. A mirror in the first quadrant is in the shape of a hyperbola

whose equation is xy=1. A light source in the second
quadrant emits a beam of light that hits the mirror at the
boint (2, 172).. I the reflected ray s parallel to the y-axis,

the slope of the incident beam is

13 7
A% e
. X D. 2

8
84. Let

< cos(nd)
o=y ——-

2=

Which of the following statements is FALSE?
A, CO)-C(m)=1

B. C(0)+C(r)>2

C. C(8)>0 forall 0 R

D. C'(6)#0 forall #e R

85. Let a>0 beareal number. Then the limit
a* +a> " —(a’ +a)

lim ==

is
; Ly 4
2loga Bt f=ze
a+a =]
C. 5 D. 3‘(1 a)




86.

87.

Let f(x)-ax’-z-r% where @ is a real constant. The
smallest @ for which f(x)>0 forall x>0 is

A =

Let f:R-5R be a continuous function satisfying

f(x)-i-jg"(t) di+x* =0,
0

forall xe R. Then

B, limenf(x)=-2

C.  f(x) has more than one point in common with the
X -axis
D.  f(x) isan odd function

31




88. mmm:mdmm y=2x-4‘x".11.9
line y=c is such that the areas of the regions marked
1 and Il are equal. If @,b are the x-coordinates of 4,3
respectively, then a-+b equals




89. Let X,={1,23,..n} and let a subset A of X, be

’chomsommpairofelamtsoudiffebya
least 3. (For example, if n=5, A can be 2, {2} or
{15} among others). When 7=10, let the probability
ﬂmledbepmdle(tbe‘pmblbilitythn2edbeq.
Then

1
A.  p>qand p—q-z

1
B. p<gqand q-p-;

1
C. p>gand P=9rzs

1
D. p<gqand q-p-ﬁ

90. The remainder when the determinant

14”“ 20]5:»5 2016”“
1797 2018%% 20192019
0207 2021%2" gpp2

is divided by 5 is
A1 Bt
c. 3 D.
iol‘lw

33
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93. A horizontal steel railroad track has a length of 100 m
when the temperature is 25 °C. The track is constrained
\\Qfmmapandingorbending.mestmssonmeuackona

\Q’(\ hot summer day, when the temperature is 40°C, is
AL (Note: the linear coefficient of thermal expansion for steel
is 1.1x 107°°C and the Young's modulus of steel is

2x 10" Pa)

>

: : LSt 1o H)¥
A. 66x10"Pa B. 88x10Pa 2 oY)
&7 33x10'Pa D. 55x10"Pa
W23 ¢/t

3.3

94.  Electromagnetic waves emanating from a point A (in air)
are incident on a rectangular block of material M and
emerge from the other side as shown. The angles / and »
are angles of incidence and refraction when the wave
travels from air to the medium. Such paths for the rays are
possible

A. if the material has a refractive index very nearly
equal to zero.

B.  only with gamma rays with a wavelength smaller ,
than the atomic nuclei of the material. '

C.  ifthe material has a refractive index less than zero. '

D.  only if the wave travels in M with a speed faster
than the speed of light in vacuum.

35




g5, ‘l‘womllmehlbqlkofdiﬁ'ﬂun;;‘ﬁ my and m, are

connected by strings of equal length to a fixed point. When
strings make with the vertical are 30° and 60°,
respectively. The ratio m, /m; is close to 4
A 17 BT 30 b o
C. 0ss D. 20 "
3
s
mhgm(ﬂhdkwﬁonofemﬂownindnmd.
mhﬁmm)mwamwh
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97.  The distance between the vertex and the center of mass of
a uniform solid planar circular segment of angular size 8
and radius R is given by

&
wN\‘M
{ oy |

4 ,sin(6/2
S R : i |
g gSn(02 dy 20 4R)

o
|

4, (80
C. ;Rcw(;)
o i
D.  ZRcos(6)

98. Anobjectispmpelledvmicallytoamximmheiglnof
4R from the surface of a planet of radius R and mass M.
The speed of object when it returns to the surface of the

planet is
A- 2GM g ,ﬂ i r% R
SR ’ 2R i

-—

Ve qu)
C. % D. g ¢ > J’gi,
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99. In the circuit shown below, all the inductors (assumed
resistance on the right is / after the key K has been
wiwhedmfailmmm'wmghm,ﬂm
resistors (in order, from left to right) immediately after the
key is switched off are

R

A 2l upwards, I downwards and / downwards.

B. 2/ downwards, I/ downwards and / downwards.
c I downwards, I downwards and / downwards.
D. 0, 7downwards and / downwards.

100. Anidalpsmdqw:semcyckemuadaum
4lkumh.mmm‘mhuumunpm

attained in this process is close to
Vo L
\‘:“Y“ L ‘:M
vp v - 1\\-")
SNl )
N
A.  30R i
C. 24R L




CHEMISTRY

101. For the reaction N, + 3X, - 2NX, where X = F, Cl
(the average bond energies m F-F=l$5|dmol
N-F=272 kI mol”, Cl-Cl=242kJmol , N-C1 =200 kJ mol ",
mdN-N-%IkJmol "), the heats of formation of NF,
andNCl,inldmol , respectively, are closest to

A.  -226 and +467 B.  +226 and -467
C.  ~I151 and +311 D.  +151and -311

102. The equilibrium constants for the reactions X = 2Y and
Z=P+Q are K, and K,, respectively. If the initial
concentrations and the degree of dissociation of X and Z

are the same, the ratio K,/K, is

R=
A 4 B 228
C. 05 D 2 2+ P49

103. The geometry and the number of unpaired electron(s) of
[MnBr,]", respectively, are 4 30
A" tetrahedraland | B.  square planarand |
C.  tetrahedral and § D.  square planar and 5

| Tow e T W@ My

104, ‘l'bcstxndudcellpotenmlfoerﬂZn ||Cu nov
Whentheeellnseomplablydmharpd,log[ln ]I[Cu ]
is closest to
A 3713 B. 0.026 Iy —> Wy ®
. 187 D. 0.052 oMy e® —» ‘Q
-~ D.051) '
“ el i 39 0= I = “}«%
}) e I Ll OGhe

\> ¥ b otg}




105. In the reaction %ﬁ‘

shg 6o

x, y and z are D)
A.  x=Mg, dryether; y = CH,Cl; z= H,0 \"
B. x=Mg, dry methanol; y = CO;; z=dil. HCI

«¢ x=Mg, dry ether; y = CO;; z = dil. HCI
D. x=Mg, dry methanol; y = CH,Cl; z=H,0

!9‘ A"WW"‘Wmm] for
8 idation with K,Cr,0,/H,SO, wproducex
ntains 40% carbon, 6.7% hydrogen and 53.3%

oxygen. The molecular formula of the compound X is

Y B GHO,
& o D CHO, 5
oy
uly Jﬁ/
v
o “‘mwammww
[Ix optical) of a compound having molecular fo
is formula C,H,Cl,
e A 2 B. 3 L:«.WO"}
C. 4 D. 5 o




108. The volume vs. temperature graph of 1 mole of an ideal
gas is given below

34 |

~

00 200 300 400 .!3\3%()
VQ Temperature (K)

Theptemneofﬂlegas(inm)ux.‘laudz,'—a‘
) N respectively, are £
20 A 0328,0.820,0820 - B. _ 328, 8.20,3.28 %

C.  0238,0280,0280 D7 3280280820 . 1)#0

109. MnO, when fused with KOH and oxidized in air gives a
dark»memnpoundx.lnacidicsoluﬁon,)(lmde;rgoes
diswoporﬁonaﬁontogivenninmmh‘compde
andMnO,.'lheeompomdsXandY,mpmively,m
A.  K;MnO, and KMnO, B. Mn,0; and KMnO,
Ve K:MnO, and Mn,0, D. KMnO, and K,MnO,

110. A metal (X) dissolves both in dilute HCI and dilute NaOH
tolibaueH,.AddiﬁonofNH.Clmdexm'sNH,OHman
HCIsolnﬁonoprroducesYasapmipimc.Yisalso
mdwedbyaddingNH.ClwtheNaOHsohnionofx.
'l'hespeciesXandY.m‘pectively.m

A. ZnandZn(OH),  B. Aland AI(OH),
C. ZnandNaZnO,  D. Aland NaAlO,

% -




BIOLOGY

111 Howmnymdsmmwhmﬁnmmoghhdino
moleculesmm!yndonasodiumdodwylsulphm-
polyauylumdogeldmophm(SDs-PAGB)under
reducing conditions?

A. 6
B. 1
cC. 2
2

112. In a mixed culture of slow and fast growing bacteria,
penicillin will

A, kill the fast growing bacteria more than the slow




113. Consider the following pedigree over four generations and

haemophilia. J

8 |
0o e m & o

-
oo & d

DNomnl male .
B Haemophitic male

ONormal female

@ Hacmophilic female

A.  Haemophilia is X-linked dominant

B.  Haemophilia is autosomal dominant

C.  Haemophilia is X-linked recessive

D.  Haemophilia is Y-linked dominant

114. Apumhu(OOmﬂlionalmlipalmgwithmavm
radius of 0.1 mmforeacha!veolns.Comiduingtbe
alveolimsph«icalinshnpe.thetoulmpﬁmm
of that person is closest to
A. 500 mm’ B. 200 mm’

C. 100 mm’ D. 1000 mm’ J
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115.

116.

117.

A mixture of equal numbers of fast and slow dividing cells
kcﬂﬁnﬁdhidﬁﬁﬁlm‘ammﬁ

24 hrs of growth in regular media
B.  slow dividing cells will have maximum radioactivity
D.  there will be no radioactivity in either types of cells

If a double stranded DNA has 15% cytosine, what is the %
of adenine in the DNA?

A "15% B. 70%

C. 35% D. 30%

The mitochondrial inner membrane consists of a number
to cristae helps in:




118,

119.

120.

The activity of a certain protein is dependent on its
phosphorylation. A mutation in its gene changed a single
amino acid which affected the function of the molecule.
Which amino acid change is most likely to account for this
observation?

A.  Tyrosine to Tryptophan
B.  Lysine to valine

C.  Leucine to isoleucine
D.  Valine to alanine

Consider the linear double stranded DNA shown below.
'I‘herewictionenzymcsiusmdtlwlengﬁsdammd
are shown. This DNA is completely digested with both
EcoRI and BamHI restriction enzymes, If the product is
analyzed by gel electrophoresis, how many distinct bands
would be observed?

1kb  3kb 5kb . 3kb
L) ' L
EcoRl  BamHI EconRl
A5 B. 2
c 3 D. 4

Enzyme X catalyzes hydrolysis of GTP into GDP. The
GWMfmofxmmuasipdﬂmludsmeeﬂ
prolife!'ation. m(?DP-bomd form does not transmit any

A. Mutations that increase the affinity of X for GDP.,
B. Mutations that decrease the affinity of X for GTP.
C. MutationstbatdectusethemeofGTPhydrolysis.
D. Muhﬁommatplwmexpmionofenzymex.
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