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READ THE INSTRUCTIONS CAREFULLY

GENERAL

1. This sealed booklet is your Question Paper. Do not break the seal till you are told to do so.

2. The paper CODE is printed on the right hand top corner of this sheet and the right hand top
corner of the back cover of this booklet.

3. Use the Optical Response Sheet (ORS) provided separately for answering the questions.

4. The paper CODE is printed on the left part as well as the right part of the ORS. Ensure that
both these codes are identical and same as that on the question paper booklet. lf not,
contact the invigilator for change of ORS.

5. Blank spaces are provided within this booklet for rough work.

6. Write your name, roll number and sign in the space provided on the back cover of this
booklet.

7. Afts breaking the seal of the booklet at 9:00 am, verify that the booklet contains 36 pages
and that all the 54 questions along with the options are legible. lf not, contact the invigilator
for reptacement of the booklet.

B. You are allowed to take away the Ouestion Paper at the end of the examinalion.

OPTICAL RESPONSE SHEET

9. The ORS (top sheet) will be provided with an attached Candidate's Sheet (bottom sheet).
The Candidate's Sheet is a carbonJess copy of the ORS.

10. Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave
an impression at the corresponding place on the Candidate's Sheet.

11. The ORS will be collected by the invigilator at the end of the examination.

1 2. You will be allowed to take away the Candidate's Sheet at the end of the examination.

13. Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.
14. Wri:e your name, roll number and code of the examination center, and sign with pen in the

space provided for this purpose on the ORS. Do not write any of these details anywhere
else on the ORS. Darken the appropriate bubble under each digit of your roll number.

DARKENING THE BUBBLES ON THE ORS

15. Use a BLACK BALL POINT PEN to darken the bubbles on the ORS

16. Darken the bubble COMPLETELY.

1 7. The correct way of darkening a bubble is as : o
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1 8. The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.

19. Darken the bubbles ONLY lF you are sure of the answer. There is NO WAY to erase or
"un-darken" a darkened bubble.

Ploase 3oe the last page o, this booklet for rest of the lnstructions.
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SECTIO-N 1 (Maximum Marks: l5)

This section contains FfVE questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is
correct.
For each question, darken the bubble corresponding to the correct option in the oRS.
For each question, marks will be awarded in one ofthe follo$,ing cate fao rre s
Full Marks : +3 Ifonly the bubble corresponding to the correct option is darkened
Zero Marks : 0 Ifnone ofthe bubbles is darkened.
Negatiue Marks '. -l In a1l other cases.

Q.l In a historical experiment to determine Planck's constant, a metal surface was irradiated
with light of different wavelengths. The emitted photoelectron energies were measured by
applying a stopping potential. The relevant data for the wavelength (2) ofincident light ani
the corresponding stopping potential (V, ) are given below :

, (Fm) % (Volt)

0.3

0.4

0.5

2.0
1.0

0.4

Given that c - 3 x 108m s r and e=1.6x10 "Q, Plrn"k'* constant (in units ofJ s) found
from such an experiment is

(A) 6.0 x 10-3a (B) 6.4 x t0 34 (C) 6.6 x 10 ,n (D) 6.8 x 10-3a

Space for rough tvork
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-*
'(a\, An infrnite. line char-ge of unifbrrn electlic char-ge clensit.l' ,ui lies itlotrg the axis of an

electricallyconductinginlinitecylindric.rlshellofradiusll.Attinrel-.o,tlrespaceinside
the "yli.,d.r 

is filled *ith ^ *.i".iol of perrnittivity e Lrnd olcch'ical conductivity rr- The

electrical conduction in the material follorvs (Jhm's law. \{rhichonc of the follorving graphs

best describes the subscquent variation ofthc magnitudc ofculrent densityi(I) at any point

in the material?

(A)

.j(t)

(0,0)

j(t)

(0,0)

(B)

(D)

jG)

(0,0)

j(t)

(0 0)

tt

Space for rough work

">Y" /b

l..

Qo

V

I\ 7

9o't

l// ("

,(
\

n

P e €rc<-

)

€ --r: 4z_
t

ar)- T @

7[gr,e
\" -€

-44 -,.4;7 ) ,L

k
./

( r/e t ra'> \
" e{\/ *,a"' II tL /<- /f € rrrZ

Jt ) t>

.:, 2

x
1/36

t t

-2



Q.3 A \\,atcr coolcr of storage qrPacitl' 1i0 litits crllr curl \\'atcr at a constant rate of P \1atts. In
a closed circulation s]'stcr)r (as shos'n schcnraticirlh in the fiqule), the rvater from the cooler
is used to cool an extelnal device that gel)clirtos constantly 3 klV of heat (thermal load). The
temperature of rvatcr fed into the. device cannot cxceod 30 'C and thc entire stored 120 litres
of wahr is initially coolcd to i0 "C- Thc enlirc syslen) is therrnally insulated. The minimunr
value of P (in watts) for lvhich thc device can bc'operated for 3 hours is

Cooler Device
I{o t

-...------|Cold

(Specific heat ofwater is 4.2 kJ kg t K ' and tlic density of water is 1000 kg m 3)

(A) 1600 (B) 2067 (C) 2533 (D) 3933

Q.4 A uniform wooden stick of mass 1.6 kg and length l rests in an inclined manner on a smooth,
vertical wali of height A(< l) such that a sn.rall portion of the stick extends beyond the wall.
The reaction force of the lvall on the stick is pcrpendicr.rlar to the stick. The stick makes an
angle of 30" rvith the wall and the bottom of thc stick is on a rough floor. The reaction of the
wall on the stick is equal in magnitude to thc rcirction of the floor on the stick. "fhe tatio hfl
and the frictional force / zit the bottom of the st.ick are

(g=1oms'?)

(A) hJi 16J5
N (B)

I3
7=G
/r 3J5

,=Y,
16J5

I 16'

/r 3J5

3

8J5(c) 116 N (D) N
:l 116 3

Space for rough work
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Q.5Aparallelllcanrol'lightisirrciclentfromairlrtiuangletrontlresidePQolar-ightangled
triangular prism of refractive index z=J2 . Light rindergoes total internal reflection in the

prism at the face PR rvhcn n has a minimum value of45'' The angle 0 ofthe prism is

o

46

U.

R

15' (B) 22.5" (c) 30' (D) 45"

0

;l

n =o
't
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SEC'I.I0N 2 (Nlaximum 1\'Iarks: ll2)

. 'I'his section contains EIGHT questions.

. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE TIIAN ONE of
these four option(s) is(are) correct.

. For each question, darken the bubblc(s) cor-responding to all the correct option(s) in the
ORS.

. For each question, marks will be awarded in one ofthe followine categories:
Full Marks : +4 If only the bubblc(s) corresponding to all the corect option(s)

is(are) darkened.
Partial Marks : +1 For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened.
Zero Marks : 0 If none ofthe bubbles is darkened.
Negatiue Marks : -2 In all other cases.

. For example, if (A), (C) and (D) are all the correct options for a question, darkening all
these three will result in +4 marks; darkening only (A) and (D) will result in +2 marks; and
darkening (A) and (B) wiil result in -2 marks, as a wrong option is also darkened.

Q.6 A transparent slab of thickness d has a refractive index z(z) that increases with z. Here z

is the vertical distance inside the slab, measured from the top. The slab is placed between
two media with uniforrn refractive indices rz, and nr(> n1), as shown in the figure. A ray of
Iight is incident rvith angle { from medium 1 and emerges in rnedium 2 with refraction
angle 0, with a l:rtcral displacement /

i?l= constant

r(: )

,/ i.: c()llstant

Which of the following statement(s) is(:Lre)

e_ or
0

, ,. eq

,du
I
N

\
1{}
..5
N

,l 1

tl

J

F

I

0l

(A)
true?6rs in0' -(n2 - h)sinet

I is dependent on ru (z )

nrsir,0 - n. slr.,t

I is independent of z,

n@ *,o7r*"ao

/( >*&-\.--,/-

Spacc for rough rvork
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Q.7 A length-scale (l) depends on the pcqlittivily (e) of a dielectric rnaterial, Boltzmann

constant (laa), the absolute temperature (?), the number per unitloo1,rrne (rz) of celtain

charged particles, and the charge (q) carried by each ofthe particles. which ofthe following

exprcssion(s) for I is(are) diurensionally correct?

t krT(B) t=

(D) l=

(A) l- ltq

(c)
/r\I s- I

l;aw)
t2\lql
lt"'|" krT )

Space for rough work
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Q.8 An incandescont bulb hls l thin filament of'tungsten Lhut is hcated to high tcmperature by
passing an clectric cun cnL. 'lhe hot filame nt cmits black-body radiation. 'l'he frlament is
observed to l;reak up at landom locations al'tcr a sufficienlly long time of operation due to
non-uniform evaporation ol tungstcn from thc filament. If the bulb is powered at constant
voltage, which ofthe follorving statement(s) is(are) true?

(A) The temperature distribution ovel thc filament is uniform
(B) The resistance over small sections of the filament decreases with time
(C) The filament emits rnore light at higher band offrequencies before it breaks up
(D) The fiIament consumes less electrical power towards the end of the life of the bulb

Q.e The position vector i of a particle of mass rn is given by the following equation

i(t)=ot"i+[]t'i,

where a=10/3 rns3, p= 5 ms-2 and m=0.1 kg. At [=1 s, which of the following
statement(s) is(are) true about the particle?

./)
I *"velocity u' is given by ri-{tOi+rOjt m" '

(B) The anguiar momentum I with respect to the origin is given Uy l=-(S/S)[ N-"

(C) The force l;' is siven by y'-ti+zjlw

(D) The torque / rvith rcspect to the origin is given Uy 7=-tZO/:l[ t"l m

Space for rough work
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. Q. 10 A pl.rno-convcx lens is made of a material of refractive index z. \vhcn a sma1l object is placed

30 cnr arvay in tiont of the curved surface ofthe lens, an image ofdouble the size ofthe object

isproduced'Duetoreflectionfromtheconvexsurfaceofthelens,anotlrerfaintimageis
obser.ved at a distance of fO "* away from the lens. Which of the following statement(s)

is( arc) truc?

3Al The refractive index of the lens is 2'5

(B) The radius of curvature ofthe convex surface is 45 cm

&O The faint image is erect and real

rr/f fhe focal length of the lens is 20 cm

Space for rough work
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Q.11 A conducting loop in the sl.rape ol a right angled isosceles triangle ol height 10 cm is kept
such that the 90" verLex is very close to an infinitely long conducting wire (see lhe figuret.
The wire is electrically insulated from the loop. The hypotenuse of the triangle is parallel to
the wire. The current in the triangular loop is in counterclockwise direction and increased at
a constant rate of 10 A s-l . Which of the follorving statement(s) is(are) true?

10 cm

(A) If the loop is rotated at a constant angular speed about the wire, an additional enzf of

volt is induced in the wire
;

(B) The magnitude of induced cmf in the*ire is [l!'J '.ott' \tr.)
(c)
(D)

There is a repulsive force between the rvire ald the loop

The induced current in the wire is in opposite direction to the current along the
hypotenuse

Spzrce for rough work
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Q.12 Tl,r,o loudspeakcrs ,4.1 irnd N :rre located 20 m apart and emit sound at frequencies 11ir l-12

and 121 Hz, respectively. A car is initially at a point P, 1800 rn away from the midpoiDL Q

of the line ,41N and moves towards Q constantly at 60 km/hr along the perpendicular

bisector of MN.It crosses Q and eventually reaches a point R, 1800 m away from Q. Let
v(l) represcnt the beat fi'equency rneasured by a person sitting in the car at time ,.
Let v", vn and vo be the beat frequencies measured at locations P , Q and E, respectively.

Ttre speed of sound in air is 330 m s r. Which of the following statement(s) is(are) true
regarding the sound heard by the person?

(A) The rate ofchange in beat frequency is maximum when the car passes through Q

(B) vp+ vj? = 2 \,0

(C) The plot below represents schematically the variation of beat frequency with time

v(r)

ve
a

R

(D) The plot below represents schematically the variation of beat frequency with time

v(t)

(l
ve

E

P

t

Space for rough work
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Q.13 Highlv cxcited stales lor hydrogeu-liiie atorrs (also called Itvdberg statcs) with nuclear
charge Ze are delincd by their principal quantum nurnber z, where n>>1. Which of the
following statement(s) is(are) true?

(A) Relative change in the radii of tu,o consccutive orbitals does not depend on Z
(B) Relative change in the radii of two consccutive orbitals varies as l/z
(C) Relative change in the energy of two consecutive orbitals varies as 1/n3
(D) Relative change in the angular momenta of two consecutive orbitals varies as 1/z

Space for rough work
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SECTION 3 (l\(aximum NIarks: 15)

. 'l'his section contains FfVE questions'

. 'fl.re answer to cacl.r question is a SINGLE DIGIT INTEGER ranging from 0 to 9' both

inclusive.
. For each question, darken the bubble corresponding to the correct integer in the oIlS

. Iror each questi.on, marks will be au'arded in one of the followins cateeories:

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened'

Zero Marhs : 0 In all other cases'

A metal is heated in a furnace where a sensor is kept above the metal surface to read the

p"*".."ai"*a (P) by the -"trl. Ih" sensor has a sca-ie that displays logr(P f Po), where Pn

is a constant. When Lhe metal surface is at a temperature of 487 "C' the sensor shows a

value 1. Assume that the "tl""i*'ity 
of the metallic surface remains constant' What is the

value displayed by ttt" 
""rr"o. 

*hen t"he temperature ofthe metal surface is raised to 27 67 "C?

The isotope tlB having a mass 12.014 u undergoes p-decay to'lC ' ""C has an excited state

of the nucleus (11C") at 4.041 MeV above its ground state' If 1"B decays to r?C.' the

maximum kinetic energy of the B-particle in units of MeV is

( 1 u = 931.5 MeV/c2, where c is the speed of light in vacuum)'

Q.14

Q.15

Space for rough work
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Q.16 Consider trvo solid spheles 1) rn(l Q cach of densit)' ti gn cm 3 and diametcrs I cm and

0.5 cm, respectivcly. Sphele P is dropped into a liquid of dcnsity 0.8 gm cm 3 and viscosity

ry=3 poiseulles. Sphere Q is dropped into a liquid of dcnsity 1.6 grn cm3 and viscosity

ry = 2 poiseulles. The ratio of the terminal vclocities of P and Q is

Q.17 A hydrogen atom in its grouncl state is irradiated by light of wavelength 970 A. Taking
hcle = 1.237 x 10-6 eV m and the ground state energy of hydrogen atom as -13.6 eV, the
number oflines present in the emission spcctrum is

Q.18 T\l'o inductors Z, (inductance 1 mH, internal resistance 3 0 ) and L, (inductance 2 mH,

internal resistance 4 ()), and a rcsistor E (resistance 12 Q)are aIl connected in parallel
across a 5 V battery. The circuit is switched on at time I = 0

the minimum current (1-* / 1-;. ) &awn from the battery is

END OF PAIiT I : PHYSICS

e ratio of the ma-ximum to

Space for rough work
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SECTION 3 (Ilaxirnum l}Iarks: 15)

. This section contains FfVE queslions'

.'fheansrvertoeachquestionisaSINGLEDIGITINTEGERrangingfrom0to9'both
inclusive.

o For each question, darken the bubble corresponding to the correct integer in the ORS'

. For each question, marks will be a'*'arded in one of the followine cateeories:

FulL Marhs : +3 Ifonly the bubble corresponding to the correct answer is darkened'

Zero Marhs : 0 In all other cases'

Q.l4Ametalisheatedinafurnacewhereasensoriskeptabovethemetalsurfacetoreadthe
power radiated f 

pl ti tir"- -"t.1- iir" "".r.o. 
has a 

"cale 
that displays logr(.P f Pn), where Po

isaconstant-Whenthemetalsurfaceisatatcmperatureof4S'7'C'thesensorshowsa
valuel.Assumethattheemissivityofthemetallicsurfaceremainsconstant.Whatisthe
valuedisplayedbythesensorwhenLhetemperatureofthemetalsurfaceisraisedto2T6T.C?

Q.15 The isotope 1!B having a mass 12'014 u urrdergoes B-decay to 12C ' rzoc has an excited state

of the nucleus (13C') at 4.041 MeV above its ground state' If llB decays to 1?C'' the

maximum kinetic energy of the B-particle in units of MeV is

(1 u = 931.5 MeV/c2, where c is the speed of light in vaculun)'

Space for rough work
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(1. r6 Considel tri'o ,-olid sPhelcs P irncl (l each of dcnsitr' I grn cm i and diameters 1 cn and

0.5 cm, rcspectively. Sphelc P is dropped into a liquid ol density 0.8 gan cni 3 and r.iscosity

?=3 poiseulles. Sphere Q is dropped into a liquid of density 1.6 gm cm-3 and viscosity

?= 2 poiseulles. The ratio ofthE terminal velocities of P and Q is

Q.17 A hydrogen atom in its ground state is irradiated by light of wavelength 970 A. Taking
hcle = 1.237 x 10 6 eV m and the ground state energy of hydrogen atom as -13.6 eV, the
number oflines present in the emission spectrum is

Q.18 Two inductors L, (inductance 1 mH, internal resistance 3 Q ) and 1-, (inductance 2 mH,
internal resistance 4 Q), and a rcsistor R (resistance 12 Q) are all connected in parallel
across a 5 V battery. The circuit is srvitched on at time , - 0 ratio of thc maximum to
the minimum current (1-* / I.,. ) drawn from the battery is

END OF PAR,T I: PHYSICS

Space for rough work
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SECTION 1 (Maximum Marks: 15)

This section contains FIVE questions.

Each question lras FOUR options (A), (B), (C) and (D). oNLY ONE of tlrese four optrons rs

correct.
. For each question, darken the bubble corresponding to the correcl option ir-r the oRS.

. For each question, marks will be awarded in onc ofthe followins categories:

FulL Marhs : +3 Ifonly the bubble corresponding to thc correct option is darkened

Zero Marhs : 0 Ifnone ofthe bubbles is darkened'

Negatiue Marks : -1 In all other cases'

PAITT II : CF{EMISTRY

Q-19 On complete hydrogenation, natural rubber produces

(A) ethylene-propylene copolymer (B) vulcanised rubber

(C) polypropylene (D) polybutylene

@
Q.2o Among [Ni (CO),, ], I r,l', [co(NH,),ct, ]ct, Na , [corn ], Na"o, and Cso, , the total

number of paramagrretic compounds is

(A) z 4il z (c) 4

one mole of an ideal gas at 300 K in thcrmal contact with surroundings expands

isotlrermally frorn 1.0 L t;2-O L against a consLan! pl.essurc of 3.0 atm. In this process, the

change in entropy of surroundings (4S",..) in J K I is

(D) 5

(D) -5.763

Q.21

(1Latm=101.3J)
(A) 5.763 (B) 1.013 (c) i.013

Space for rough lvork
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(A)

P

P

(B)

0 0

P

(D)

0

Q.23 The increasing order of atomic radii of the foliorving Group 13 elernents is

(A) AI<GacIn<Tl (B) Ga<Al<In<Tl
(C) AI<In<Ga<Tl (l)) Al<Ga<Tl<In

Space for rough work

2

q.22 P is the probabiliLy ol finding the 1s clectron ol hydrogen atom in a spherical shell of
infinitesirnal thickness, dr, at a distance r from the nucleus. Ttre volume of this shell is
4 rrzdr - The qualitative sketch ofthe dcpendence ofP on r is

0
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SECTION 2 (Maximum Marks: 32)

. This section contains EIGHT questions.

. Each qucslion has FOUR options (A), (B), (C) and (D). ONE OR MORE TIIAN ONE of
these foul option(s) is (are) correct.

. For each qucstion, darken the bubble(s) corresponding to all the correct option(s) in the
ORS.

o For each question, marks will be awarded in one ofthe followine catesories:

Full Marhs : +4 If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.

Partial Marhs : +1 For darkening a bubble corresponding to each correct option,
prowided NO incorrect option is darkened.

Zero Marks : 0 Ifnone ofthe bubbles is darkened.

Negatiue Marks : -2 In all other cases.

. For example, if (A), (C) and (D) are all the correct options for a question' darkening all
these three wili result in +4 marks; darkening only (A) and (D) will result in +2 marks; and
darkening (A) and (B) will result in -2 marks, as a wrong option is also darkened'

Q.24 Positive Tollcn's test is observed for

(A) H

(c) Ph

H

OH

rR)

(D)

CHO

oPh

o Ph Ph

Q.25 The compound(s) with TWo lone pairs of electrons on the central atom is(are)

(A) BrF, ,,.<6 clF3 Ld x"Pn (D) sF4

Space for rough work
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e.26 A plot of tl-rc number of ncutlons (N ) ag.rinst the numbcr of protous (P) of stable nuclei

exhibits upward d.eviation from linearity for atomic numbcr, Z > 20. Fot an unstable nucleus

having N/P ratio less than 1, the possible n.rode(s) ofdecay is(are)

(A) p -decay (/ emission) (B) orbital or K-electron capture

(C) neutron emission (D) p. -decay (positron emission)

?

Q.27 The crystalline form of borax has

(A) tetranuclear [e.Or(Ou), ]'z- unit

.Id ail boron atoms in the same Plane

(C) equal number of sp2 and sp3 hybridized boron atoms

(D) one terminal hydroxide per boron atom

2>2e

Space for h work'K
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Q.28
aqueous soiution is(are)

(A) CuCI, (B) BaCl, (C) Pb(OOCCH3), (D) NarlFe(CN)rNOl

Q.29 The correct statement(s) about thc follorving reaction sequence is(are)

Thc reagent(s) that can selectively prccipitate S'? from a rnixture of 52 and SOn? 1n

Cumcne (CelJ11)
i) Oz CHCI3/NaOH

ii) H30*
Q(major) + R(minor)

Lt{)
Space for roush wo#l

a llw3 Y4t

0H Ut U-l

NJo'OHu Blr
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t{3 o'

0r( oYl

o
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c}(o
t\eY ohrL

O.rtc

.1 2
2013(j

NaOHQ_s
PhCH2Br

,/
(A/ R is steam volatile

(Bl Q grves dark violet coloration with 17o aqueous FeCI, solution

(C) S gives yellow precipitate rvith 2, 4-dinitrophenylhydrazine

(D) S gives dark violet coloration with 17, aqueous FeCl, solution
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Q.30 The product(s) oI Lhe follorving t'eaction scquence is(a,:e)

NH i) Acelic r.rnhv

ii) HBrOry'HBr

iii) H:O., heat
iv) NaNO/HCI, 273-278 1<

v) Cu/FIBr

Br

Br

NH'-

dlide/pyridrne

Br

Br

(B)/

Br

Br

Br (D)

@ yl
Spacc for rough work

O/t

\L!)

(A)

Q.31

(C) BT

\y

Br

Br

--o

Br

According to the Arrhenius equation,

(A) a high activation energy usually implies a fast reaction.

(B) rate constant increases with increase in temperature. This is due to a grcater number
of collisions rvhose encrgy exceeds tho :rctivation energy.

(C) higher the magnitude of activation energy, stronger is the temperaturc dependence of
the rate constant.

(D) the pre-exponential factor is a measure of the rate at which collisions occur,
irrespective of their energy.
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SECTION 3 (Maximum Marks: 15)

This section contains FfVE questions.
.lhe ansrver to each question is a $INGLE DIGIT INTEGER ranging from 0 to 9, both

inclusive.
. For each question, darken the bubble corresponding to the correct integer in the oRS.

. For each question, marks will be awarded in one ofthe following cateqories:

Full Marks : +3 Ifonly the bubble corresponding to the correct answer is darkened.

Zero Marks : 0 In aII other cases.

Q.32 The umber of geometric isomers possiblc ibr the complex [CoLrCl, ] (i, - UTNCHTCHTO )

1S

$\NO"\
Q.33 In neutral or faintly alkaline solution, 8 moles of permanganate anion quantitatively oxidize

thiosulphate anions to produce X moles of a sulphur containing product- The rnagnitude of

Xis

Q.34

I

J:\

The mole fraction of a solute in a solution is

sarne as its molality. Density ofthis solution at

weights of the solute and solvent, ly.,V.t''"),
\ tttv-,.,,, ,,, 1

0.1. At 298 K, molarity of this solution is the

298 ls o of the molecular
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Q.3lr

Q36

The diffusion cocflicient of an icleal girs is proportional to its mean free path and ntean speed'

The absolute Lernperature of an ideal gas is increased 4 times and its pressure is increased

2 times. As a result, the diffusion coefficient of this gas increases r times. The value of(s 
\

*r 
a*\<)

In the following monobromination reacti

\cH2cH2cH3HtBr
r CHr

(1.0 mole)

.+ I 1,,.v')z
on, the number of possible chiral

Br2(1.0mole) IX>

produ&s is

+r- rl
300 "c

(e n antiome rically pure)

END OF PART II: CHEMISTRY
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PAIIT trIX : II{ATHEMATICS

SECTION I (Maximum Marks: 15)

This scction contains FfVE questions.

Each question has FoUR options (A), (B), (C) and (D). ONLY ONE of these four options is

correct.
For each question, darken the bubble corresponding to the correct option in the ORS'

For each queslion, marks will be awarded in one of the follorving categories

Full Marks : +3 If only thc bubble corresponding to the correct option is darkened.

Zero Marks : 0 Ifnone ofthe bubbles is darkened.

Negatioe Marks : -l In all other cases.

Q.37 Let -!.0.-f . Srppo.o o, and p, are the roots of the equation 12 -2rsecd+1=o and-6t2
a, and p, are the roots of the equation x2 +2xtan0-l=0. If ar > p, arrd ar> pr, then

aL+ 92 eqtrals

(AJ 2(sec 0 -tar,9) (B) 2sec0

(C) -2tan0 (D) O ,,i
?-02 't>

Q.3g A computer_.producing factory has only two plants T, and T". Plant ?n, produces 2OVo and

plurt frX}[f"ces 
o807o 

of the total computers produced. 77o of computers produced in the

factory turn out to'be dcfectivo. It is knorvn that

rg*P (computer turns out to be defective given that it is produced in plant Q )

= ldP (conrputer turns out to be defective given that it is produced in plant I, ),

where P(E) denotes the probnbility of an event E. A computer produced in the factory is

randomly selected and it does not turn out to be defective. Then the probability that it is

produced in plnnt 7, is

36 47 78 (D)
75

(A) (B)
93 8373 79
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Q.39 A debate club consists of 6 girls an(l 4 boys. A t.eanr of 4 n.rembers is to be selectod from tlis
club including the selection of a captain (from arnong thesc 4 membcrs) for the team. If the
team has to include at most one boy, then the number ofways ofselecting the team is

txAt 380 (B) 320 (C) 260 (D) 95

Q.40 The least value of a e IR for which 4ar2 I

I

(c)

1, for all x > 0, is

1

0

1 1

Q.41 Let

(A)

(B)
27 25

The sum of all distinct solutions of the equation

5t(y

s = 
{, 

. t-,, tr): t *0, ! 1T

q

ZJT

J5""", *"o."", +2(tanx-cotx)=0 in the set S is equal to

7r (B) (D)
9 9
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SECTION 2 (Maximum Marks: 32)

. This section contains EIGHT questions'

o Each question has FOUR options (A), (B), (C) and (D)' ONE OR MORE TIIAN ONE of

these fout'(,PtionrsJ isr arc) correct.

. For each question, darken the bubble(s) conesponding to all the correct option(s) in the

ORS.
o For each question, marks will be awarded in one ofthe foilowins cateeories:

Full Marhs '. +4 If only the bubble(s) corresponding to al1 the correct option(s)

is(are) darkened.
partial Marhs : +1 For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened'

Zero Marhs : 0 If none of the bubbles is darkened'

Negatiue Marlzs : -2 In all other cases'

. For example, if (A), (C) ancl (D) are all the correct options for a question' d-:rrkening all

these three will result in +4 marks; darkening only (A) and (D) wiII result in +2 marks; and

darkening (A) and (B) will result in -2 marks, as a wrong option is also darkened.

q.42 Let RS be the diameter of the circle x2 +y2 =1, where S is the point (1' 0)' Let P be a

variable point (other than .R and S) on the circie and tangents to the circle at S and P meet at

ects a line drawn through Q parallel to RS at
point(s)

the point Q. The normal to the circie at P inters
point E. Then the locus ofE passes through the

C)
('t 1)t-l
[s' Ji)

(r 1)
t; sL;

fr 1)!__t
l+'z)

a./.e

,Ii

Q.43

"K

)-

(D)

c.os)U-cs*u

(B)

Q., respectively. If Q, and Q, lie on the -axis, then

The circle C.,:xZ +y2 -3, with centre at O, intersects the parabola x2 -2y at the point P in

the frrst quadrant. Let the tangent to the circle C, at P touches other two ci|cles C' and C''

at B, and R", respectively- Suppose C, and C, have equal radii 2JT and centres Q' and

1
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bIg f"*H

r -c0bu
& I

(A) qp,=12

(B) RrR- = 4JG

(C) area of the triangle ORrR, is 6

) area of tlrc triangle PQ.,Q, is 4n[i
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1

5d-
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, where a e IR. Suppose Q - [q,, ] i" a matrix such that PQ = i
C

q.44 Lr't P -

heR, h *0 and 1 is th

(A) a=0,h=8

(C) det(P adj(Q)) = ls

e identity m , then 1z
2't 'Jb, --Y.--v,

qn3r6qlL

1, where

-gk[

3{'

a
0

1

0

i)

3

2

L

tl,
1&

ar.rix of order 3.If o^^ =-! ^nd deLt()=+
.'d' -UL'\ 

8

)i a9'4s-n*,b -o \ )
p, (D) det(Qadj(P)) = 2r3

.- \Q

Q.45 A solution curve of the differential equation (x2 +xy+4x-Zy r+l!--y2 =0, r>0, pr""". -
a3t

through the point (1,3). Then the solution curve

(A) intersects y=x+2 exactly at one point

(B) intersects y=x+2 exactly at two points

(C) intersects y =(x +2)2

(D) does NOT intersect y = (r + 3)2
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v,ut' 
r'

Letl:tR ;R,E':lR+lRand,lz:lR+Rbedifferentiablelunctionssuchthat
f(x)=t3 +3x +2, g(fGD=r and ft(g(g(r))) =.r for all : e IR' Then

){>
Q.46

(A) h'(1) = 666 %'
(o) h(g(3)) = 36

Q..47 In a triangle XYZ, let x,y,z be the lengths of sides opposite to the angles X'Y'Z'

ill f ."$:;tlug

respectively, ald 2s - x + Y + z. If s-, s-y s-z
/1)O

and area of incircle of t}:re trtar.gle XYZ

. 8ttls-
3

(A)

(B)

(c)

(D)

, then

area of the tri,angle XYZ is 6^[6

the rad.ius of circumcircle of t}le tlrangle ){YZ * * JU
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Q.48 Consider a pyr.an.rid OPQRS lor::rted in the first octant (.t 2 0, y 2 0,2 > 0) ivith O as origin,

and OP and OI? along the r--axis and the y-axis, respectively. The base OPQR of the pyramid

is a square with OP = 3. The point S is directly above the mid-point I of diagonal OQ such

that ?S -3. Then

(A)

(B)

(D) the perpendicular distance llom 0 to the straight line containing RS i" ,py2

Q.49 Let f :(0, 
"o) -+ IR be a differentiable function such that f'(*)=Z-fG) for all r e(0,co) and

x
/(1) * 1. Then

(c)

the acute angle between OQ and OS is 1

the equation of the plane containing tl.re triangle OQS is : - y : Q

the length of the perpendicular from P to the plane containing the triangle OQS is +
.12

(A) lim / ,[1)=,
Ix/

(B) lim.rf '.,

lftrll<z for all t e (0,2)

f1)
t;l

(c) .11?,"r'(')-o (D)
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. This section contains Fr\/E questions'

. The answcr to each question is a'sINGLE DIGIT INTEGER ranging from 0 to 9' both

inclusive.
For each question, darken the bubble corresponding to the correct integer in the ORS'

For each question, marks will be awarded in one ofthe followine categories:

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened

SECTION 3 (Maximum l\(arks: 15)

Zero Marhs 0 In all other cases.

Q.50 Let
faa .

-1+r/31z =- ,

Q.52
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6AX n-

, where i =.[-t, and r, s ell,2,}l' Let P -
(-z)' 22"

22" z'
and I be the
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Q.51 The total number of distinct r e lR for which
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e.53 Let m be the smallest positive integer such that the coeffrcient of r:2 in the expansion of

(1 +r)2 +(1 +:)3 +..-+(1+:r)as +(1 + rzr)50 is (3n +1) ttc, fo. some positive integer n' Then

the value ofz is

t- t2

Q.54 The total number ofdistinct xc[0'll for which liaU' -2x l is
0

&

0-)
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QUESTION PAPER FORMAT AND MARKING SCHEME

20. The question paper has three parts: Physics, Chemistry and Mathematics'

21. Each part has three sections as detailed in the following table:

ctio Question
Type

Number of
Questions

Category-w ise Marks for Each Question Maximum
Marks
of the

Section
Full Marks Partial Marks Zero Marks Negative

Marks

1 Single
Correct
Option

5 +3

lf only the bubble
corresponding to
the conect option

is darkened

0

lf none of the
bubbles is
darkened

-1
ln all other

CASES

'15

2 +4

lf only the
bubble(s)

corresponding to
all the correct

option(s) is(are)
da.kened

+1

For darkening a bubble
conesponding to eacfi

conect option, provided
NO incorrect option is

darkened

0

lf none of the
bubbles is
darkened

ln all other
cases

Single
digit

lnteger
(0-e)

5 +3

lf only the bubble
corresponding to

the corrcct answer
is darkened

15

ROLL NO

qNAME OF THE CANDIDATE

&oos

I have verified the identity, name and roll

number of the candidate, and that question
paper and ORS mdes are the same.

Signature of the lnvigilator

I have read all the instructions and shall
abide by them.
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more
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option(s)
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