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GENERAL :  B!, IC,:
1. This sealed booklet is your Question Paper. Do not break the seal til l you are told to do so.

2. The question paper CODE is printed on the left 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 ORS CODE is printed on its left part as well as the right part. Ensure that both these
codes are identical and same as that on the question paper booklet. lf not, contact the
invigi lator.

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

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

7. After breaking the seal of the booklet, verify that the booklet contains 32 pages and that all
the 60 questions along with the options are legible.

QUESTION PAPER FORMAT AND MARKING SCHEME :

8. The question paper has three parts: Physics, Chemistry and Mathematics. Each part has
three sections.

9. Carefully read the instructions given at the beginning of each section.

10. Section 1 contains 8 questions. The answer to each question is a single Oigj [Jgger ranging
from 0 to 9 (both inclusive) . 'Y-

Marking scheme: +4 tor correct answer and 0 in_all_other c4"ses.

11 .Sec t ion2con ta ins8mu| t ip r " . f f i ; ; ; ; o re thanonecor rec top t ion .
Marking scheme: +4 for cgggg-.Ansyq1.O iflot attempted and-2 in all other cases.

12. Section 3 contains 2 "paragraph" type questions. Each paragraph describes an experiment,
a situation or a problem. Two multiple choice questions will be asked based on this
parag raph . O ne or mo re th agonqgplim can-b3, correct.
Marking scheme: +4to.r c6Trect ai-swer, 0 if not attempted and-2 in all other cases.

OPTICAL RESPONSE SHEET :

13. The ORS consists of an original (top sheet) and its carbon-less copy (bottom sheet).

14. Darken the appropriate bubbles on the original by applying sufficient pressure. This will leave
an impression at the corresponding place on the carbon-less copy.

15. The original is machine-gradable and will be collected by the invigilator at the end of the
examination.

16. You will be allowed to take away the carbon-less copy at the end of the examination.

17. Do not tamper with or mutilate the ORS.

18. Write your name, roll number and the name of the examination center and sign with pen in
the space provided for this purpose on the original. Do not write any of these details
anywhere else. Darken the appropriate bubble under each digit of your roll number.
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a.
A

Four harmonic waves of equal frequencies ancl equal intensities-.Io h3rve. phase angles 0' zr'l3'

2nt3 and n.when they u"" _.,ro""0-o-sed,lt d iot"tt"ity of the resulting wave is nlo. The value of

zis a"rL;;;f*"'*; i;+ih"+ rt;-t-r' u-;-rt'
\  

. _ . . _ . _  I

For a raclioactive -]i;, it" u]};iv a and rate of chang! of its activitv .B are defined as

o = -dN ,rd ft = -4, *ner" lf(t) is the number of nuclei at time t' TVo radioactive
dt dt

sour iesP(mean l i fe t )andQ(mean l i fe2 t )havethesameact iv i t ya t l=0 'The i r ra teso f
are Rl and ftq ' r&pectivelv' fi + =: 'then the value of n is

change of activitie s at t= 2'c , "'.-- Rq. 
"'

Q.2
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60o on one face of an equilateral prism of

face making an angle' 0(n) with lhe'normal

, d 0 , ' - E - ^ \ -
anct -; = rn . The value of nr' is

an _O

Q.3 A monochromatic beam of iight is incident at

refract iveind.exnandemerges{romtheopposi te

0 (see the figure). For n = J5 the value of e is 60o
svu- et+

L
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SECTION t (Maximum Marks: 32)

This section contains EIGHT questions

The answer to each question is a sINGLE DrGIT INTEGER ranging from 0 to 9, both

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

Marking scheme:
+4 If the bubble corresponding to the answer is darkened

0 In all other cases
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Q.4 In the following circuit,
of  1is
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the current through the resistor R (=

PHYSICS

2A) is .I Amperes. The value

R (= 2a) . !^ ' t l
g

A
\3_/
'+.J- = J

(a

Le
8-
[8g

T+
f l -3

I
--

rq

*(9 bL
Itgo 7nr 

'\#1
d ry.4

b + t$ns'4
, E 1z41

1\{s
lxL'ki

e_
2Q

6.5V {

An electron in an
wavelength of the

o f p i s

\g

excited state of Li2+ ion
ele.T.on in this state is

- --

has angular momentum Jh/2n. The de Broglie
p i oo (where cr. is the Bohr radiusiThe value
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Q.6

Q.8
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A large spherical mass M ts fixed at one posi[ion and two identical point masses m arekept
on a line passing through the centre of M (see figure). The point masses are connected by a
rigid massless rod of length I and this assembly is free to move along the line connecting
them. All three masses interact only through their mutual gravitational interaction. When
the point mass nearer to M is at a distance r = 3l from M, tie tension in the rod. is zero for

, (  M \
m = kl ^- | The value of /e is

\ 288 /

q,rodi [iiiJ;i,,,,

rq
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Q.7

0)
The energy of a system as a function of time r is. siven as E(t)=A,e*p(-or, I,lli;tdt
a =0.2 s-t. Th" ̂ -"urrrGillnloi7 hr* un-o* or r.zduJrrrr" *-"i" rr* .""*."ment of
time is 1.50%, the percJage-erroi ln tt 

" 
iut,r" of E(t'l atf = b s is 

;' " -'

A and B of the same radii R vary with radial d.istance r

, respectively, where l? is a constant. The moments of

about axes passing through their centres are Ie and 1r.

of n. is

The densities of two splid spheres
/  \  f  f 5
I 7 . \pd?) = k[+ ] a"d pn(r-) = / ' [  + I\n )  [R,

inertia of the individual spheres

respectively. If + - +, the value
IA  10 '
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't-' I{tlia 

SECTION 2 (Maximum Marks : 82)

r This section contains EIGHT questions
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of

these four option(s) is(are) correct
o For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
o Marking scheme :

+4 If oniy the bubble(s) corresponding to aII the correct option(s) is(are) darkened
0 If none of the bubbles is darkened

-2 In all other cases

Q.9 Consider a uniform spherical charge distribution of radius B, centred at the origin O.
In this distribution, a spherical cavity of radius .Rr, centred at p with distance

OP=o=4-R, (see figure) is made. If the electric field inside the cavity at position 7 is

d (r-) , tft"n the correct statement(s) is(are)
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(A)

(B)

(c)

(D)
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E i s

unifbrm, its magnitude is independent of R2but its direction depends on/

uniform, its magnitude depends on .Rz and its direction depends on 7

uniform, its magnitude is independent of o but its direction depends on d

uniform and both its magnitude and direction depend. on d
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Q.10 In plotting stress versus strain curves for
strain on the y-axis and stress on the
statement(s) is(are)
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(A) P has more tensile strength than Q
(B) P is more ductile than Q
(C) P is more brittle than Q
(D) The Young's mcdulus of P is more than that of I

two materials P and Q,
r-axis as shown in the

PHYSICS

a student by mistake puts
figure. Then the correct
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Q.11

PHYSICS

constant density and is in equilibrium
R), then the correct option(s) is(are)

16

(A)

(c)

P(r - 0)= o

P(r - 3Rl5)

(B)

(D)

63
80

P(r - sBla)
P(r - zRB)

P(r -  Rlz) _20
P(r - RB) 27P(r - zRl5) 2I

Q.12 A parallel plate capacitor having plates of area S and plate separation d, has capacitance C,
in air. When two dielectrics of different relative permittivities (er=2 and ez=4) are
introduced between the two plates as shown in the figure, the capacitance becomes G. The
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Q.13 An ideal monoatomic gas is confrnird in a horizontal c1_lindgr by--a gpring lo4rleltiston
(as shown in the figure). Initially the gds is aY-tdmperature ?r, pressure P, and volume V,
and the spring is in its relaxed state. ihe gas is lheh 6ef,ted very slowly to temperature ?r,

pressure P, and volume Vr. During this process the piston moves out by a distance r.

Ignoring the friction between the piston and the cylinder, the conect statement(s) is(are) p ry =rlt

1-(Lv-

\)onry-
i, /r,V'/ st

then the energy stored in the spring i. l PrV,
4

then the change in internal energy is 3PrV,
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If V2 - zVr and T, = 371,

If V2 - zVr and T, = 3'It,

(C) If V2= 3% and'Tr= 4T1,then the work done by the gas is 
|o,u,

(D) If I,'2= 3% and.Tr= 4T1,then the heat supplied, to the gas is *Orr,6

(A)

(B)

PHYSICS
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Q.14 A fission reaction is given by ,BgU _+ tflXe

Considering '33U to be at rest, the kinetic

K. (Z M"'\D and Kr(2 Me\), respectively. Let
and !f iSr be 7.5 MeV, 9.5 MeV and 8.5 MeV.
laws, the correct option(s) is(are)

(A) x = tu, ! = tu, Kr. = 129 MeV, Kx"= 86 MeV

(B) x= p,  !  = € ,  Kr.  = l2g MeV, K""= g6 MeV

(C) x= p,  J = f t ,  Ks. = 12g MeV, K*.= g6 MeV

(D) x= tu, ! = tu, Kr. = 86 MeV, Kx.= l2g MeV

PHYSICS

+ !f Sr + x +y, where r and y are two particles.

energies of the products are denoted by K*", Kr,,
the binding energies per nucleon of 2!!U, tflX"

re sp e ctively. co nsidering differe nt co nservation

Space for rough work
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Q'lb rwospherespandeof"q,flFFaatnavedensities rr'^ti'pr:""6p'Jit*"ry:Th".;;;
connected by a massless string and placed in liquids Z, and. L, of densities or and o, and
viscosities h and rl2 , respectively. They float in equilibrium with the sphere p in Z, and
sphere Q rn L, and the string being taut (see figure). If sphere P alone in L, has terminal

velocity 7o and Q alone tn Lrhas terminal velocity 7n , th"r,

i4a$E hry SUftAt'
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(A) (B) f&f -4,
l in t  4t

io i,(c) v, vq

Q.16 In terms of potential difference V, electric curre nt I, permittivity €o,
speed of light c, the dimensionally correct equation(s) is(are)

(A)  l to l '=eoVz (B) eol - ltoV (C) I = eocV (D)

< 0

permeability lto and

ltoc I = €oV

{n
L--'2

>0 (D)

Space for rough work
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Q.lb Two spheres p and e of 
"q,lhFFaat 

nave densities ,;'^|i' pr:""6p'Jit*"ty:;;;;;
connected by a massless string and placed in liquids Z, and. L, of d,ensities or and o, and
viscosities h and rl2 , respectively. They float in equilibrium with the sphere p in Z, and
sphere Q rn L, and the string being taut (see figure). If sphere P alone in L, has terminal

velocity 7o and Q alone in .L, has terminal velocity in , th"n

i4#E bV S.tflA")
Ph. ifl?i'': i?000';0

WWW.tei t ' - i  . ' , l '  =  l : ; i i$ '  fn f f '
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(A) (B) Y"J -4,
l in t  4t

io i,(c)  vP.va > 0 (D) < 0

permeability lto and

ltoc I = €oV

Q.16 In terms of potential difference I/, electric curre nt I, permittivity €o,
speed of light c, the dimensionally correct equation(s) is(are)

(A) ltol' = eoVz (B) eol - ltoV (C) I - eocV (D)

{^
l--
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SECTION 3 (Maximum Marks : 16)

. This section contains TWO paragraphs
o Based on each paragraph, there will be TWO questions
' Each question has FouR options (A), (B), (c) and (D). oNE oR MORE THAN oNE of

these four option(s) is(are) correct
o For each questiorl darken the bubble(s) corresponding to all the correct option(s) in the ORS
o Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened

-2 In all other cases

PHYSICS
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Q.17 For two structures namely S, with n"=JUl+ a\d. n2=812, and S, with 4 = 8/S ancl
nz=715 and taking the refractive index of water to be 4/3 and that of air to be 1. the correct
option(s) is(are)
(A) NA of S, immersed in water is the same as that of S, immersed in a Iiquid of refractiye

16
3J15

(B) NA of s, immersed in liquid of refractive in<bx $ is the same as that of s,
{ I D

immersed in water
(C) NA of Sr placed in air is the same as that of S, immersed in liquid of refractive index

(D) NA of S, placed in air is the same as that of S, placed in water

Q.18 If two structures of same cross-sectional area, but different numerical apertures NA, and
NA2 @A2 < NA, ) are joined longitudinally, the numerical aperture of the combined

structure is

(A) 
ffi cB) NA,+NA, (c) NAl @) NA,
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Light guidance in an optical fiber_ca-n be understood by considering a structure comprising ofthin
solid glass cylinder of refractive index rq surrounded by a medium of lower refraciive ind"* o,.
The light guidance in the structure takes place due to successive total internal reflections at the
interface of the media n, and n" as shown in the figure. All rays with the angle of incidence i less
than a particular value i. are confined in the medium of refractive index nr. The numerical
aperture (NA) of the structure is defined as sin i,, .
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PARAGRAPH 2

In a thin rectangular metallic strip a constant current 1florvs along the positive r-direction, as
shown in the figure. The length, width and thickness of the strip are l, w and d, respectively.

A uniform magnetic field -d is applied on the strip along the positive y-direction. Due to this, the
charge carriers experience a net deflection along the z-direction. This results in accumulation of
charge carriers on the surface PQES and appearance of equal and opposite charges on the face
opposite to PQBS. A potential difference along the z-direction is thus developed. charge
accumuiation continues until the magnetic force is balanced by the electric force. The current rs
assumed to be uniformly distributed on the cross section of the strip and carried by electrons.

t ' -

h*.,rs
5 l l

ful';;.1*iI by $UHAb
Pir, (075*i) 32000C0

WWIV. i*kOci ;1$$8$.Oo Fr

(C) If BL = 28, and n, = tu2, then Vz = 0.5 Y,

(D) If -B1 = 28, and n, = tu2, then Vr= V,

'' I ;i1{,4( 
"

Q'19 Consider two different metallic strips (l and 2) of the same material. Their lengths are the
same, widths are ur, and ro, and thicknesses are d, and dr, respectively. Two points K and M
are symmetrically located on the opposite faces parallel to the r-y plane (see figure). v, and
v, are the potential differences between K and, M rn strips I and 2, respectively. Then, for a
given current 1 flowing through them in a given magnetic field strength B, the correct
statement(s) is(are)
(A) I f  wr= w2 and d1 = 2c12, then Vr= 2V,

(B)  I f  wr= w2 and d1 = 2dr ,  then Vr= V,

(C)  I f  wr= 2wz and d l  = dz,  then Vr= 2V,

(D)  I f  wr= Zwz and d i  = dr ,  then Vr= V,

Q.20 Consider two different metallic strips (1 and 2) of same dimensions (Iength l, width ro and
thickness d) with carrier densities n, and nr, respectively. Strip I is placed in magnetic field
B, and strip 2 is placed in magnetic field Br, both along positive y-directions. Then v, and v,
are the potential differences developed between K and M in strips 1 and 2, respectively.
Assuming that the current 1is the same for both the strips, the correct option(s) is(are)
(A) If Br= 3" and z, = 2nr, then V"= 2V,
(B) If Br= 3" and n, = 2n", ttrenVr= V,

Matjls bY SUHAIT
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Q-21 Among the complex ions, [Co(NH,-CH2-CHr-NIIJTC]*1.

@ -we(NHr)r(cN)*r-, [co(NHr-cH2-cHr-NHr)r(NHJCT] r* qnd
complex ion(s) that show(s) cis-tra,ns isomerism i's 

'-'/-

Maths by StJFi,Ar-,
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,../ ^ , -/
, [CrClr(cro)r]', [Fe(HrOf(OH;r1*,

Q.23

m

[Co(NH')4(H2O)Cl]2*, the number of

Three moles of BrHu are completely reacted with methanol. The number of moles of boron
containing product formed is I BrH< .13C*1, 

O n- -. j - t ,r?34q UrB 0{f ( 0.
-)The molar conductivity of a solution of a weak acidJ{_X_(0-01_lu) is 10 times .*Jlu, than the

molar conductivity of a solution of a weak- acid Hy (0.10 M). rf )0x " ir"" , tte difference in
their pK^ values, pK"(HX) -pK"(HY), is (consider degree of ionization of both acids to
be << 1)

SECTION 1(MaximumMarks: 82) t i : - inp{, :  .  . . .

. This section contains EIGHT questions

. The answer to each question is a SINGLE DrGIT INTEGER ranging from 0 to g, both
inclusive

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

. Marking scheme:
+4 Ifthe bubble corresponding to the answer is darkened

0 In all other cases
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H* aqueous dilute KMnO4 (excess)
- P

heat O oC

q.27 Among the following, the number of reaction(s) that produce(s) benzaldehyde is

CO, HCI

o

1 .

il.

lv.
Toluene, -78 oC

Hzo

acetylbroqlidodicarbonylbis (triethylphosphine)iron(II),
J  L  

- I - the number of

r---Tpce for rough work
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In the complex
Fe-C bond(s) is

Anhydrous AlCl3/CuCl

CHCIr- Hzo

100 0c
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CHEMISTRY

OH
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r(.1

b
ryN=N

HO--r,A

b
ryN=N

(c) q=-6)-"'

\

OH

i l lv

(D)

The correct statement(s) regarding, (i) Hcro, (ii) Hclo2, (iii) Hcro, and
JAh The number of cr=o bonds in (ii) and (iii) together is two

n)1
(iv) HClor,

,

::] ::" ,"'1*::' 
of lone pairs of electrons on ct in (ii) and (iii) togerher is three(C) The hybridization of Cl in (iv) is sp3

\y 
Amongst (i) to. (iv), the strongest acid is (i)

w1 The pair(s) of ions where BOTH the

Q.30

?-+,

of dilute HCl, is(are)

(A) Ba2*, Zn2n

4
\\

(B)//Bi'*, F"t* y Crr'*, pb2*
. y Hg'*, Bi3*

I

qP, In the following reactions, the major product w is

ry*"NaNO2, HCI

SECTION 2 (Maximum Marks: 82)
This section contains EIGHT questions

il::t [ffd;"ibl?J"i.:ij*:l' (A), (B), (c) and (D) oNE oR M'RE 'HAN oNE or
For each question' darken the bubble(s) corresponding to au the correct option(s) in theORS
Marking scheme:
+4 If only the bubble(s) corresponding to all the co*ect option(s) is(are) darkened0 If none of the bubbles is darkened
-Z In all other cases
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Q.32 Under hydrolytic conditions, the compounds used for preparation
chain termination, respectively, are

CHEMISTRY

of linear polymer and for

Q.33 When O, is adsorbed on a metallic surface, electron transfer occurs from the metal to Oo. The
TRUE statement(s) regarding this adsorption is(are)
(A) O, is physisorbed (B) heat is released

(C) occupancy of trio of O, is increased (D) bond length of O, is increased

Q.34 One mole of a monoatomic rea! gas satisfies the equation p(V -0 = Rf where b is a
constant. The relationship of interatomic potential V(r) and interatomic distance r for the
gas i sg i venby  :  ' - -  

@- - '

(A) CH3SiCl, and Si(CHB)4

(C) (CHB)2SiC1, and CH3SiCIB

v(r)

0

v (r)

0

(B) (CH3)2SiCl, and (CHB)ssicl

(D) SiCl4 and (CH3)BSiCI

v (r)
(B) o

v (r)
(D) 

o

"rry

i

(c)

Space for rough work
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Q .35 In the followin reactions, the product S is
0

Hsc rNHs
_+s

Q.36 The major product U

CH2=Qg-CHg,
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U
high pressure, heat

f
9-O

M
Fh ,, ''""
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Flli#i;,',(A) Of*'

f
o-o

HsQ 9Hs" \ /

(B) fffo-o-H
\?

(D)

(B) "'I))

in the following reactions is

H* radical initiator, 02

Space for rough work
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CHEN{ISTRY

SECTION 3 (Maximum Marks: 16)

. This section contains TWO paragraphs

. Based on each paragraph, there will be TWO 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 bubble(s) corresponding to aII the correct option(s) in the
ORS

o Marking scheme:
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

0 If none of the bubbles is darkened
-2 In all other cases

PA,RAGRAPH 1

when 100 mL of 1.0 M HCI was mixed with 100 mL of 1.0 M NaoH in an insulated beaker at
constant pressure, a temperature increase of 5-7'c was measured for the beaker and its
contents (Expt. 1). Because the enthalpy of neutralization ofa slrong acid with a strong base is a
constant (-57.0 kJ mol-1), this experiment could be used to measure the calorimeter constant.
In a second experiment (Expt. 2), 100 mL of 2.0 M acetic acid (K" =2.0x10-5) was mixed with
100 mL of 1.0 M NaOH (under identical conditions to Expt. 1) where a temperature rise of b.6 .C
was measured.

(consider heat capacity of aII solutions as 4-2 J g-1 K I and density of all solutions as 1.0 g ml,l)

Q.37 Enthalpy of dissociation (in kJ mol-1)

(A) 1.0 (B) 10.0

Q.38 The pH of the solution after Expt. 2 is

(A) 2.8 (B) 4.7

of acetic acid obtained

(c) 24.5

(c) 5.0

from the Expt. 2 is

(D) 51.4

(D) 7.0

Space for rough work
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PARAGRAPH 2

HzOz, NaOH, H2O

BzHo

Ftaths

(B)
)-"?-

OH

d."
q)icHo(c)

./

Q.40 The

(A)

(D)

t /
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r^f^-/oH
\ ) ,

Or-:"'

In the following reactions

Pd-BaSOa
CaHo ---> CaHa

11z

I

I H'o
i  HgSO4, H2SOa
V

i .  EtMgBr, HzO
C8H8O - Y

ii. H+, heat

o
t l

(A) fficH.
\2

maJor cornpound Y is

cHg

r '+  f / , . "

F ]

' i  : '

(c)

Q.39 Compound X is

( " "

rMCHg(D) u

END OF PART II : CHEMISTRY
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Q.41 Suppose that the foci 
*2 "2of the el l ipse 
;-?=t 

are ( / , ,0) and. ( f" ,0) where / ,  >0 and / ,  <0.

| : i , ; , " l1 j :^b"$W4*1 'o ,1 'monu:1: "at (0 ,0)andwi t [ foc ia t f f ,9)and
€-)

u v v ' 1 q r r \ r j . 2 " " ' ! W q _ 1 J o q 1 . m o n v e r t e x a t ( 0 , 0 ) a n d w i t h

(2fr,0)r' respectively. L"t r, be a tangent to p, which passes through (2]

te SloDe
9=9w

Tr , then theva lueo f  (# .d )  i . ,d \  &" ,o  
^e ,e rL' 

lsb-- q-5-@ e
q.42 Let m and ru be two positive integers greater than 1. If

O ri^( n""'("'l - nl= -fu) e' -
\7  a_+o[  a*  )  \z)

then the value of 11 it
n
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: ve:
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+
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\14

where tan-1 r takes only principal values, then the value of

SECTION I (Maximum Marks: 82)

This section contains EIGHT questions
The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, bothinclusive

For each question, darken the bubble corresponding to the correct integer in the ORS
Marking scheme:
+4 If the bubble corresponding to the answer is darkened

0 In all other cases
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;'icontinuous odd function, which vanishes exactry at one point and
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Ql7 Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. If the
fil ratio of the sum of the first sevelj!9rlq8j!) the sunr of Jhe .,.ftrst eleven terms is

N a ' t t ina-ih" *ue.rth term-li6sTn beii6rrl3o1.,d 140,'fFenr- ii""r=-r*-;;ffii"
U/ A.P. is

.48 The coefficient of re in the expansion of (1 + ry) (l + x2)(1 + rc3) ... (1 + rtoo; is
\-=' -.f*-*l-,--,"' - t' -\

\\ .,
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center N(xr,0). Suppose that
y, t 0. The common tangent to

centroid of the triangle LPMN ,

_6
4

Q.50 Consider the hyperbola H: x2 - J2 =I and a circle S with
^EI and S touch each other at a point P(x.,,y, ) with ,, > 1 and
H and s at P intersects the r -axis il*i"; 

'M. 
rf (1, n) is the

then the correct expression(s) is(are)

(A) 
#:t-# 

ror r '  >1 for r, > 1 i4atfrs try $iJt{A{$
Ffi, {i,li$S} 3;,CC00

fifr$flf.,.lek*r:;iA $ri$ $, 00,rr

(B)

(c)

BHcpALMH/;i,j

SECTION 2 (Maximum Marks: 82)

o This section contains EIGHT questions
. Uach question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of

these four option(s) is(are) correct
' For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
. Marking scheme:

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened

-2 In all other cases

Q.4e Let E, and E, be two ellipses whose centers are at the origin. The major axes of E, and E,
lie along the r -axis and the y -axis, respectively. Let S be the circle x' + (y -l), - 2. The
straight line x* y -] touches the curves S, EL and E2 at P, Q and R, respectively.

q - l r ,  '  ^
Suppose that PQ = PR =+ .If e, and. e, are the eccentricities of E, and. Er, respectively,3
then the correct expression(s) is(are)

(A) e l+e ] (B) € r € 2  =
t;

1 l (c)
2J:-o (D) €f z

dT
axt

=1++
3ri

for  r ,  >1 dm1
dy, 3

for y, >0(D)
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MATHEMATICS

t 'Y
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4nF
U A

a and L that satisfy the following equation is(are)

(sin6 at + cosa o,t) dt ,'\-/\---
- T 2- t - t .

of + cosa at) dt

of

4 n
I t

l e

The option(s) with the values

0

'
{ i I  " ' ,  .

(A)

Mtiiii:i *y SUHFS-
l*ii. , )i llii) li:.{}il0(}0

ffvvw " i* lto+l r:i li $,i: $ . s0 !?,

8F{OPAI* M.P. india

|  , , .  A

J e"(sm"
0

1 1  .  . .';,.',,^ 
, [;]' 5{J,1r",.'..

"^,^.i ,:Yi )ili 3 'i;iiijoo
r l l ' s ,  t A f . ,' 

il;-illysias ri::i cotr' r'ii.riBl frf.R ;i,EJm

o ,=2 ,  L= (B) e, - 2,
e n "  + L

(C )  a=4 ,  L=

e "  - I

e n '  - L

e "  - L
(D) e,  = 4,

Q.52 Let f ,e:l-l' 2l -+ IR be continuous functions which are twice diffelentiahJe on the interval
(-1, 2) . Let the values of ; .nd g rtll,";;;Jl and 2 be as given in the followins table:lowing table:

e n o  - l

e o  + I

_  e n o  + !

e "  + l

L

L

In each of the intervals (-1,0) and (0,2) the function (f _ Jg),, ,
correct statement(s) is(are)

(A) f'(x) -3g' (r) - 0 bas exactly three solutions in (-1, 0) u (0, Z)

(B) f'(x) -39' (r) - 0 has exactly or-olrtion in (-1, 0)

(C) f'(x) - 3g'(r) - 0 has ex4gt[br one_solution in (0, 2)

(D) f'(x)-Bg'(r) - 0 has exactly two solutions in (-1,0) and exactly two solutions in (0, 2)

r)| '(rfi- 1a

r.r;'acefor'"7**t ( & Kfrkr
o ^f-{ c

{ ) a-- (W^6{ f +k g;,E(il(&
ly&Ut)g,;or ff l r,'('rl l't;trt -t G1'*)

J\_{

L,a1lt(;*"qLt qfr:a-+ \)

t)

x=  - I r=0 x=  2

f(x) 3 6 0

e@) 0 I -1
o-l

3g)" neve
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Q.53 I - ,e t  f ( * )  -  7 tan}  x+Ti"n ' f lgdann r*3 tan2 x for

-Jt#'

expression(s) i.1ur";j Z

z r l4

(A) I. f@)d,x: l ;
0

r l 4

(c) !*ffr>o*-io 

"ud'(td
Let f'(x) = -"?.: 

';"3r1'. 
n with

2 + stn- nx

r  *  - \
a l l  ,= l -+ ,+ l .Then  the  cor rec t

\  9 '  9  t
-  

\  t -  a /

tr 1.4

.W Jf@dx-o ^-, o iLldfhs A,. ._.
, t4 Px Pls"s{ ,5trr14b(D) [r<.>d,x _t oW.!e*c*,,al:y!oo-
o q.H{

/r\ 1 
'F4"^*,fi?n;"

/t * I = 0 . If ,, = I fk')dx < M, then the possibte
\z )  ,2

DK

values of m and M are

(A )  m-13 ,  M=24

(C)  m=-L I ,  M :0

(B)

(D)  m =I ,

1
m=- ,

4
M=L

2

M =L2
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n
P

I
I-o
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Q.55

Q.56

{unf,, by $Utuei,Ftu. (or5 ,',, ,ilr,,r,,^,,
g f l r n r ,  f  . . r  

f  ' * \ ' i t t - ' ) t , t

. 
^L-iilOct,fiS$f, i,; ,);; ir,ryFrilpAL nf.F.l ti,:ii

y?,#)

Let S be the set of all 
"o"-r"lo'ti"ul 

number e_a Such thgt _the quadratic
ax' - x, + a = o huJi*TdGi*t *al roots-*rTrrd-*r.*-i.fri.r*lfr" t"equality lr,
which of the following intervals is(are) a subset(s) of s ?

MATHEMATICS

equation
-  * r l .L .

functions take only

cosa < 0

1 )
; t

(
If a= 3sin-1t+l and f =z.".-tf*l , where the inverse trigonometric

\  \11/  -_ ,  ' ,  .  (g / ' ,
the principal values, then the correct option(s) is(are)

(A) cosp > 0 (B) sinp < 0 (C) cos(a + f)> O (D)

Space for rough work
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MATHEMATICS

SECTION 3 (Maximum Marks : 16)

o This section contains TWO paragraphs
. Based on each paragraph, there will be TWO questions
o Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of

these four option(s) is(are) correct
o For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
. Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened

-2 In aII other cases

PARAGRAPH 1

be a thrice differentiable function. Suppose that
r e (1 12 ,3). Let f (x) - xF(x) for aII r € IR .

- ,i,rrnq pvt.g 
!inir,,,

F(1) - g, F'(3) - -4 andLe t  F : lR  -+ IR

F' (x )<0 fora l l
------

Q.57 The correct statement(s) is(are)

\J&f/',(l) < 0

9 / ' ( 3 )+ f ' ( I ) - 32 :0

9 / ' ( 3 ) - / ' ( 1 )+32 -0

9t f'(x) * o for any x e (1, 3) (D)

3

Q.58 If I x'F'(x)d,x = -I2
- J

L

(A)

(c)

3

and l*t F"7*)d.x -40, then the correct expression(s) is(are)
J
1

3
f  ^ ,  \  ,

9-- I f@dx -r2
1

3

(D) If <*>d,x- -r2

l,fffis bY StJHAb
Ph. (0755; -1?00000

f}'vvv/ . tekoci n $ $e $' co r
Bl-i0PAl.,. M.P' Indla

S", f(2) < 0

f'(x) - o

'Y-K

.v(/&s= -'Kr)Spac-e for rough work^ ,

=( ̂Y'(r, {rFt''.tJ ',r;tJ 
re

I

QI) r-

(4t

( t)
L,f

V*,tff
7

I
c);

)Gr
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MATHEMATICS

Q.59 One of the two boxes, box I and box II, was selected at random and a ba.II was drawn randomly
out of this box. The ball was found to be red. If the probability that this red ball was drawn

:: from box II is f, then the correct option(s) with the possible values of \, n2,ns and nn
: o

is(ar:e)
\ t {  \ = 3 ,  t u 2 = 3 ,  r L e = 5 ,  t u + - l b

( C )  \ = 8 ,  t u 2 = 6 ,  r l s = 5 ,  h + - 2 0

Q.60 A ball is drawn at random from box I anrl transferred to box II. If the probability of drawing

'v.t*-
l-,vSr?4c

, ..]
,4.. ,,

i r"'
: i t ' !

?'

d,:/' l

?rh

+ ,

{ 9 f  h=3 ,  t u2=6 ,  t uB= ro  ,  nn  =  5o

(D )  \ =6 ,  t u2=L2 ,  n r=5 ,  f t + -20

a red ball from box I, after this transfer, is f, then the correct option(s) with the possible

values of n" and n, is(are) -t

t*+f ,.,=4 and.nz=6 ttfif ,u=i and.nz=', 
'j* A?

(C) \=ro and nz=2o /M 
"=3 

and zz =9 y- \  1
3A n! -----------\ -a Lk .\ -r.. ? ,.'-

ffi,rm{.v,*#,itr&Wr*

v )  f l t = w  a r t ( l . n 2 - - z v  / y ,  \ = o  a , r l d . f l r - 6

fif z<\.a Lrb ,-. ' -r 2
. / .2 \ \  , \  K-r(\  4- 'z plTlnK)*,^ 'g '  6

t, Y0 N y tL vl
P h ' ; )  ( 'L,  U 

- /  .g ' .L_)--
( n \V E-LTT\ rrl. rnrrs nrrucrmrrrtT D A DErD u / t
5 L 

.)D END oFrHt QUBSTIoNPAPER a, n
\{(,r ,J,a;i f .H$#': t{ *T#i#-

W 3
l ^1^" ' {a.^^4e"-

q**1 ' .L ?-,r+ - u lo{ \q"() ' L ?+l.ry 
-Lxlo^ 1 .^,,,7

1(

" Lyt fr ,['*7u')-t#&'" ffiz
lhT r,s9 *

PARAGRAPHI 2

Let q and n, be the number of red and black balls, respectively, in box I. Let n, and z, be the
number of red and black balls, respectively, in box II.
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DARKENING THE BU BBLES oN THEfUHsls iif slassg$' c0 rn

1e. Use a BLAcK BALL PotNr PEN ,"T"i\i#T#fiiffi the upper sheet.
20. Darken the bubble COMPLETELY.

21. Darken the bubbles ONLY if you are sure of the answer.

22. The correct way of darkening a bubble is as shown here: O
23. There is NO way to erase or "un-darken" a darkened bubble.

24. The marking scheme given at the beginning of each section gives details of how darkened
and not darkened bubbles are evaluated.

NAME oF rHE .ANDTDATE ff i^ 11

ROLL NO .4 AA SLLL

I HAVE READ ALL THE INSTRUCTIONS
AND SHALL ABIDE BY THEM

the Candidate

I have verified the identity, name and roll
number of the candidate, and that question
paper and ORS codes are the same

Signature of the Invigilator
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ktv S **'1 fr 1"
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