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READ THE INSTRUCTIONS CAREFULLY

GENERAL;

This sealed bookiet is your Question Paper. Do not break the seal till YOu are instructed 1o do
50.

Tne question paper CODE is printed on the left hand ‘op corner of this sheet and the right
fiand fop corner of the back cover of this booklet, -

Use the Optical Response Shest {ORS) provided separately for answering the questions.

The ORS CODFE s printed on its left part as well as the night part. Ensure that both these
codes are identical and same as that on the question paper booklst. If not, contact the
nvigiiator.,

Biank spaces are provided within this bookiet for rough work.
Write your name and rolf number in the space provided on the back cover of this booklat.

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

QUESTION PAPER FORMAT AND MARKING SCHEME :

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

Carefully read the instructions given at the beginning of each section,
iy g g

Section 1 contains 8 questions. The answer to each question is a single digit integer ranging
from O to 9 (both inclusive).
Marking scheme: +4 for correct answer and O in all other cases.

Section 2 contans 10 multiple choice questions with ong or more than ane correct option.
Marking scheme: +4 for correct answer, 0 if not attempted and -2 in all other cases.

Section 3 contains 2 “match the faliowing” type questions and you will have to match entries
in Colurnn | with the entries in Column i,

Marking scheme: for each entry in Column l. +2 for correct answer, O if not attempted and
~1in all other cases.

OPTICAL RESPONSE SHEET :

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

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

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

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

- Do not tamper with or mutilate the ORS.

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

\\

DO NOT BREAK THE .Yl WITHOUT BEING INSTRUCTED TO DO SO BY THE INVIGILATOR




PART I: PHYSICS

SECTION 1 (Maximum Marks: 32)
s  This section contains EIGHT questions
« The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, hoth
inclusive
¢ Tor 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
@.1  Two spherical stars A and B emit blackbody radiation. The radius of A is 400 times that of B
. . : . . A .
and A emits 107 times the power emitted from B. The ratio 3—’*— E of their wavelengths 2, and
NRB
/5 at which the peaks occur in their respective radiation curves is
®.2 A nuclear power plant supplying electrical power to a village uses a radicactive material of
half life 7" years as the fuel. The amount of fuel at the beginning is such that the total power
requirement of the village is_12.5% of the electrical power available from the plant at that
time. If the plant is able to meet the total power needs of the village for a maximum period
of nT years, then the value of n1s @
Q.3 A Young’s double slit interference arrangement with slits S, and S, is immersed in water
(refractive index = 4/3} as shown in the figure. The positions of maxima on the surface of
. 3 gD, 2 P . X R .
water are given by x” =p m A" —d”, where 4 is the wavelength of light in air (refractive
index = 1), 2d 18 the separation between the shits and m is an integer. The value of p is
S ==
Space for rough work
, 2
160 n I < 2 %
% = J._ Zﬁ 2. 12 -S 2 5
1000 _ ra N
e - ] >~
*6 (29 5 2 < = (=2 > 3/32
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| PHYSICS |
Q-4 Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length
10 em each, separated by a distance of 50 em in air (refractive index = 1) as shown in the
figure. An object is placed at a distance of 15 em from the mirror. lts erect image formed by
this combination has magnification M - When the set-up is kept in a medium of refractive
! v |
index 7/6, the magnification becomes M .. The magnitude gf—»-°—] Is
q’l
A~y
-
4
i 1 /\
=
N 15 em
=
50 em
Q.5

An infinitely long uniform line charge distribution of charge per unit length s lies parallel to
—

the y-axis in the y-z plane at z = —5¢ (see figure). If the magnitude of the flux of the electric

field through the rectangular surface ABCD lving in the x-y plane with its centre at the

N L o . —
origin is — (g, = permittivity of free space), then the value of n is
ne,

Space for rough work
TN E= 2K -2K22 &
AN D
%5 - 3a

-

]
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n
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PHYSICS |

Q.4 Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length
10 em each. separated by a distance of 50 em in air (refractive index = 1} as shown in the
figure. An ohject is placed at a distance of 15 ¢cm from the mirror. [ts erect image formed by
this combination has magnification M, When the set-up is kept in a medium of refractive

i 3

index 7/G, the magnification becomes M, The magnitude | ==

-’ ‘
7
74
e e ey 24
:ﬁ 15 cem
ik
-
hees¥

50 em

Q.5 Aninfinitely long uniform hne charge distribution of charge per unit length 4 Hes parallel to
. V3 . Cren . . . ,
the y-axis in the v-z planc at z = - (see figure). If the magnitude of the flux of the electric

field through the rectangular surface ABCD lving in the x-v plane with its centre at the

origin is (&, = permittuvity of free space), then the value of n is

ne,

X

Space for rough work
E= 2K - 2Kk22
3Ba
3% @ bds- 202y
,'/%/\/5/4//{ ' Q @/Q/:
T X T - KN KA
Q\S 2% %*,?___ = AL “”T%‘”“*
~2559 7 JsAng BE, VS




Py = P -KE 1247 13,810, 4
N2 E = hc ~ 10,41 I ( =
N*= 136 4 n- o 30 =S4 10 | _PHYSICS | 34

36
Q.G Con%ﬁ?j a hydrogen atom with its electron in the 11‘301'}&{81. An electromagnerie radiation of >

2,4+ =13.6

¢

wavelength 90 nm is used to jomze the atom, If the kinetic enerey of the ejected electron is <
10.4 eV, then the value of nis (he = 1212 ¢V nm) t 85
T — S - :_/‘iﬁ-«\

Q.7 A bullet 12 fired vertically upwards with velocity © from the surface of a spherical planet(o\g e <l
When it reaches its maximum height. it aceeleration due to the planet’s gravity is 174 of 15
. o . « . Fes
value at the surface of the planet. If the escape velocity from the planet is U, =0y N, then

the value of N is (ignore energy loss due to atmaosphere)

Q.8 Two identical uniform disca roll without slipping on two different surfaces AB and €I (see
figure) starting at 4 and C with linear speeds v, and s, respectively, and always remain in
contact with the surfaces. If they reach B and 0 with the same linear speed and vy =3 mls,

then vy in misis (g = 10 m/s?)

g

B

-, vy

e

:

Space for rough work

[ v 2 / { > 2 v R
v m = tphve => V\"+60q =V
S +_,380 ;liﬁ + 0 s (j

TIe T dafver g T VT B4 2V

\/,9“+60<cj = V.2 + &%
2

3+608-54ﬁ : \/2
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[ PHYSICS |

SECTION 2 (Maximum Marks: 40)

*  This section containg TEN questions

*  Each question has FOUR options A, (B), ((':‘) 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  Ifonly the bubble(s) corresponding to all the correct option(s) 1s(are} darkened

O If none of the bubbles is darkened
In all other cases

S

| -

Q.9 Planck’s constant h. speed of light ¢ and gravitational constant (& are used to form a unit of
length L and a unit of mass M. Then the correct option(s) is(are)

) Ma e B MG /qu/L o i D LG

Q.10 Two independent harmonic oscﬂg‘tirs of equal mass are oscillating about the origin with
' angular frequencies @, and @, and have total energies E, and E,, respectively. The

. . . , . : . a
variations of their momenta p with positions x are shown in the figures. If E}—:n“’ and

a L
— = n, then the correct equationi{s) islare)

R
» J?)
Energy = £, Energy = E,
X X
\_ i a \ R 7
{A) EBGJ] = E‘_}())._t (B) e = { W, = n? (I f{:‘i = 513_
@, 22 [£25%
Space for rough work
- Q= Gy
C =M, m&@f G?ﬁ,mz X2
2
S 5 G- mom»
@ G-av> Sz /g{
=M m=
S 2 /?/
* 6 6/32
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| pHysICS |

®.11 A ring of mass M and radius R is rotating with angular speed @ about a fixed vertical axis

passing through its centre O with two point masses each of mass — at rest at O. These
masses can move radially outwards along two massless rods fixed on the ring as shown in

~ the figure. At some instant the angular speed of the system is -g(u and one of the masses is

at a distance of — R from O. At this instant the distance of the other mass from O is
5

| + (800 = ~ >
' NG %
B7TR? = IReO o ? 19228 PLed ad

—1S0438 = 87 TRl
SI?27 R* - 2 LS50 o2t o5~
Sgoc 0T 87T 3 doo L

JI——
-
N

%6 7 K X

R
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| PHYSICS |

]

e
The figures below depict two situations in which two infinitely long state line chavges of
canstant positive line charge density ;i are kept paralle] to en ‘h other. In theiy resulting
electric field, point charges ¢ and -4 are Kept m cquilibrium between them, The point
charges are confined to move in the v direction only. If they are given a small displacement
about therr equilibrium positions, then the correct Statement(s) is(are)

A /4 P A
RRk EEEFZRCA . R e ) T U
+q ~q

\)  Both charges execute simple harmenic motion,

By Both charges will continue moving in the direction of their displacement.

/K(E}mrgc *G executes simple harmonic motion while charge —¢ continues moving in the
L/

direction of its displacement.

D) Charge -¢ executes simple harmonic motion while charge +q continues moving in the
direction of jts displacement.

e )

Space for rough work

8/32




| pHYSICS )

Q.13 Two identical glass rods Sy and S, (refractive index = 1.5) have one convex end of radius of
curvature 10 cm. They are placed with the curved surfaces at a distance d as shown in the
figure, with their axes (shown by the dashed line) aligned. When a point source of light P is
placed inside rod S, on its axis at a distance of 50 em from the curved face, the light rays
emanating from it are found to be parallel to the axis inside S,. The distance d is

(A) GO0em By 70cem ) 80cm Dy Y90 cm

Q.14 A conductor (shown in the figure) carrying constant current 7 is kept in the x-y plane in a

i . . - «
uniform magnetic field B. If £ is the magnitude of the total magnetic force acting on the
conductor, then the correct statement(s) is(are)

- 6N . >
e[ e R >l R L —»]

T
JF=0 %, t’%mgmﬂ/g
i Oh

@) I B is

ng 2, Fa(L+R) By If B s along

L,

(©) It Bisalong 3, For (LR (D) If Bisalong 2, F=0 ¢

Space for rough work

L X i (\/(
AKX

R (s

B nr
. ~ :
BIL+RF + Mol 1, BiR + @R

2R 2

ol 1
2R N3

. %6 ' 9/32
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. PHYSICS |
Q.15 A container of {ixed voly me has @ mixture of one mole of hvdros gen and one mole of 1
-.;émtjli}‘wmm at temperature 70 Assuming the gases are e al, the correct state

helium in

ment(s) isinre)
(A) he av erage energy per mole of the gas mixture is 2R 7
v The ratio of gpec c! of sound in the gas mixture to that in helium gas is 6/5 .
R\ v6,
\}éiﬂﬁ l/'(‘{,\/ €y The ratio of the rme specd of helnim atoms 1o that of ) hydrogen molecules is 172, X,
E:/Q;, / e vatio of the rms speed of helium atoms to that of hvdrogen molecules is /52
X
e \
~ Q16 Inan aluminum (Al bar of Square cross section, a square hole is drilled and s filled with
)/\'Q’w iron (Fej as shown in the figure. The electrical resistivitios of Aland Fe are 27410 * 0
2 Y : 1 ryvy . . . - ~
- and 10107 Qm, fespectivily. The electrical resistance between the two faces P and @ of
the composite har ig
.
1
i
S g
7 T —
XA S
N
o L e g .
¥ - . 25
. . . )
/ 27X X &
’
2 A4 x 432,77
530 mun 4
= _67.5 x0T
. Sé f {‘
o gRs. 4 ©
2%
- X%
Y e h :(, % (2/ Y
é%ﬁ ogr 875 1875 =475
//7‘\2 9(;,\) =5 u2 (B) alic) 12 (cy 2= — 1) Dy =20
¥ 19 132
. A Space for rough work 1
::ta. 6 - }5/?? - -7 i S
T LO,:g A 22 x0 U xowg® Fe- 0% ¥ 27
-
L 4- ?ﬁ’ 7X7 x10x07 €3 2x 2
450

$,1()f4;g 24/;5/55‘ /-oé/&( , 490 4— 6 > 5
01 99 Nle 270507+ Fe- 10-%4

EILAYNIN § 4827
| ag A —— e 4
L T30 a2

I 854
R= 20dw® 1o age
4_’ -

~ 2.7d xio-t " 10/32
- - oo e
’ G x 452,




' k ! “_EEIY&)I(S l
W17 For photo- electric { } !

effect with nodent phaton wavelength the stopping potential s |

.
ldentifyv the corpec variationisi of UV sworh and ¢

J

€

L

(I8 Consider o
& e:qu:_a,l :,,h
callipe

2 callipers in which each 1 em on the
Isions and a se

main scale s divided into
Fewgauge with 100 divisions on s cireular seale. In the Vernjer
divisions of the ‘i"é:r“j»‘d‘ scale coincide with 4 oj

Hivisions on the main scale and in
the screw giauge. one complete yotation of the civeular scale move
hnear seale Then:

V1
. D

31t by two divisions on the

{A) Ifthe piteh of the SCEEW gauge 18 twics the Jo

ast count of the Verniay e 1pers, the least
count of the serew g Zauge 13 001 mm,

By If the pitch of the serew vauwe s 1 wice the least count of the Vernior callipers, the least
count of the serew gauge 18 0.005 mm

() I the least count of the linear seale of the screw zause i« twice the least count of the
Vernicr cailipers, the least count of the scrow ag;mf,;e 15 0.01 mm.

Dy If the least count of the lineay ceale of the screw gauge s twice the lenst count of the
\'e}rm«,l callipers, the least count of the serew gauge 1s 0.005 mm.

Space for rough work

il
g
p—
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PHY, 31(;5 |

R

§ SkEoT I()‘\ 3 (\}axmmm Map kx 163 1}
e This section ¢ sntains TWO Guestions 5
g ¢ Bach question o CIEAINs two colummn. Column I ang Column {1 f
o v Column T has fouy CRINes (AL (B (Chand o |
j *  Column [} s five entprios SN 65) and (17
le Muateh the enwies i Columm T o h the entries in Column 1] |
} * Oneor moye entries in Column | mav match with one or moreentries in Column 11 E
j * The ORS contains 4 4D marix whose bavout will be sunilar to the one shown below 5
% LAY ‘ i (H or I
. |
| olbiolsls f
| SIS G L] e ﬁ
; |
| v ) (@ 3 @ |
i ° Fe:::' cach entry i Columm I, darken the bubbles of 4]l the matching entrive. Foy example, f
; entrv (A in Column [ atches with entries (O (R and (1, then darken those three
! it ?*% les i the ORS. Sonilarly, foyp entries (B, (C) ang {1y }
i% - }\i?“‘ S0 }1( mo: f
i “cach entrv in Col LOolumn 1, 1
f = Honly the bubble elss corresponding to )] the corpoet matchies) jstare; dirkened }

Q.19

\Lard he nuelear proc

Column 1 Column 11

(A} Nuclear fusion P Absorption of thermal neutrone b =)
B) - Fission in a nuclear boactor () "Co nucleus C(>

COnverson to helium

() Bedecav ’ T Ry Fne rey production in stars via hydrogen
e b

D) vray emission 51 Heavy warer

9

T Neutrine m:zzsf:mn(

noIr z;«mJ sf the hubliles i gy Lu]m
. =1 Inall ather o
e T e B e

Ses given in column | with the APRrOpriate optionds) in column 1.

Space for rough work

12/32



. PHYSICS |

et

A particle of unit mas< i movine

fld

LnRrgY s conserved, Four posaible

column 1 (7 and 0 are constanrss Mateh

forms of the

({3

0nding statementiss iy ealunn ]

Column ] Colunmin 11

Py The force seting on the partiche 1s zevo an

Ui e e b Qr The foree acting on (he partich 15 zero at v o=

. . P ¥ i Corpn Bt v e
,\{ ) g" {3 e Fat ~ A P EL X ey
o ) I

ricle expericnces  an o artractive frvee

=0 the rewic

|
Rt [ [N
o The particle with toral ene

~4~1-'« can oscillate

about the point & o

5

END OF PART 1: PHYSICS
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f SECTION 1 (Maximum Marks: 32)

|
|
]

ay

This section contains KEIGHT guestions
The ancwer 14 vach question iu SINGLE DIGTT INTEGER FANRING from 0 t6 9 ek
REUNS

melusive

For each question, davken the bubble correspending ro t)

=
e

1 correct integer in the (RS
Marking schone:

=4 If the bubble corresponding ro the answer is darkened

(4

9 Inall other cases f!

27 Among the triatomic me ecules/ions. | PBo L,
£ total numbey of Hinesr mole ralelsiidonss whire the hybridp

i

rave contribution fram the dorbiralis: IR
e B IAtomie number - g = 16, (] = 5]

= | N 1srgeta

I Not considering the electronie span, the (%{‘;:(*f]{‘l'f!f,“\' af the seeond excited srate {h‘*’ b oof

a RLATe

Hatom e g while the f.i('afc:ne:fz'zw}‘ ol the secnnd excrted state of 1)

{5

o

225 Al the enerey released from the feaction X - Y ALY 1953k mal

i S

BEMTas MT AL Lol 0251

15 used fo
Under standard conditions the number of moles of A oxidized when one
converted 1o Y ia

[ =96500 C mul 1)

S AT,

o,

cobalt(I[l) ch lovide-ammaoniy
compiex (which behaves as Srong elecirolvtes is = 00558 C 1}

2L I the freezing point of a4 0.0 molal aguenys solution of 4 o
i i

e munher of chlorideds) i
1

o

the convdination sphere of the complex is
[ Koof watep = 186 K kg my) ]

Space for rough work

% 6
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MATH RMA’N(Q

SECTION 3 Qlaxinmum Marks: 16)

This section containe TWO GUESTION S

Fach guestion contains two colwmns, Column T snd Column 11

Column I has four entrics (. Vo By Orand Dy

Column I has five entries (), s (R Sy and o

Match the entries in Column I with rhe entries i Colummn 11

One or more entries in Column 1 may mateh with one or more entries in Column I1
The ORS contains a 15 matiy whose lavout will be similar to the one shown below:

J () &) @
- .

For each entiv in Column I darken ﬂ‘u* bubbles of all the m‘n“h*x*:: entries. For example,
Hentry (A) in Column 1 matenes with entrie (). Ry and (1), then darken these three
bubbles in the ORS. Similarly. for entries (3, () and (D).

E

Marking scheme:
Foreach entry on Column 1.

+2 Honly the bubble(s) corresponding to all the correct matchies) 1s{are) darvkened

O Hnone of the bubhles 35 davkened

=1 I all ather enses

C\Q*T BC’» ~La42=0 Space for rough work

Q% -Ba+

D=0 f(q): “3ax? -2 . X<

2

=3t49-8 bx+ar s
D]

z
( Flarh) - '”; 0 ~
%é ; M - h{é* \/;@ﬁl:f ()

g fé" . ; ‘
= 3F 9 O:égi' ® ~Sawz- 2= Léf 63(; + a2
- 4

X Z *

:> ~30\ 2:61&0
Q%+ B +b+ 3 T 0

.

o

7 i : /)




. H B
. | CHEMISTRY j
2.25  The total number of steveoisomoers that can exist for M i
Hszcs-zg
ya
H-C” \T'\\
m O
Q.26
/ N— N
(.27 The total number of lone pairs of electrons i N,O, g
.28 For the octahedral complexes of Te™ in SCONT(thicevanato-S) and in ON™ ligand
environments, the difference between the spin-onlv magnetic moments in Bohr magnetons
(when approximated to the nearest integer) 18
[Atomic number of Fe = 26]
Space for rough work




{ CHEMISTRYJ

SECTION 2 (Maximum Marks: 40)
¢  This section contains TEN guestions
e Each question has FOUR options (A), (B), () 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) i 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.29  The major produet of the following reaction 1s
i/\fo . KOH, H0
SNNTCH, Y heat
¢
CHs CH4
O o]
(A) (B) | [
o QU cH
—CHs 4 .
(O A Dy
Q.30 In the following reaction, the major product 1s
CHs 1 equivalent HBr
L A ~CHz
HC7h
CHjy o CH,
3
() HC /W/%c%\%
Br Br
CHs CHs
N D R
© he Br ) H3CJ\/\Br
Space for rough work
6 16/32




| CHEMISTRY |
(.31 The structure of D-(+)-glucose 1s
CHO
H—+—OH
HO*"'{WH
H ! OH
ng-OH
CH,OH
The structure of L-(-)-glucose 18
CHO CHO CHO CHO
HO——H H-—~OH HO——H HO—+—H
H—OH HO —+—H ~ HO——H HO=1—H
Y HO——H H=—t—OH () H-—-O0H DY Ho—t—H
HO——H B HO—+—H HO——H H——0OH
CH,0H CH,OH CH,OH CH,OH
Q.32 The major product of the reaction 18
ya
.G COH NaNO;, aqueous HC!
: - \s.
CHs NHs 0°C -n QP

s

RO N / 0N e @6/ 3p

CHy On Sy O / 4,5 4p 4&

ch COEH H3C\T/\r,NH2

o XY ) v

CH; OH CHy OH 7
Q.33 The correct statement(s) about Cr¥ and Mn™ is(are)
[Atomic numbers of Cr = 24 and Mn = 23] Cs @ 182282 Qpé Fali Pe == 8& %.
(A Cr7 is a reducing agent @mﬂ gt 2a? 2{«'3(; 22 BPS%SC‘?W
VMm " is an oxidizing agent
 Both Cr¥* and Mn® exhibit ¢ electronic configuration

(D) When Cr*" is used as a reducing agent, the chromium ion attains d° electronic
* configuration

Q.34 Copper 1s purified by electrolytic refining of blister copper. The correct statement(s) about
this process is {are) ' '

Pl

(A) Impure Cu strip is used as cathode -

(Cy"Pure Cu deposits at cathode

k/(j)&v Impurities settle as anode-mud o
e i

Space for rough work

Acidified agueous CuSOs is used as electrolvte q E

w6 17/32




Q.35 Fe” is reduced to Fe* b

(©) HL0, in presence of H.50,

.36
N.(g)+ BH, (g1 2N,

-at (P, 7)) is given below

If this reaction 15 conducted at (/) T wiuh 7, -7,

time is represented by

% yield

(A)

The %yvield of ammonia as a function of time in the re

yousing

Y H.O,in presenee of NaOH

action

(g, AH<o0

A
j
f“-—'.-.-
P 7y
- .
k2!
D 4
= Vi
w

time

B)  Nza.O,in water

E‘HE.\.HSTRY

R

H

J

D) Na, O, in presence of H S0,

time

time

time

- the %yield of ammonia as a function of

2

Space for rough work

187132




Q.38

| CHEMISTRY |

If the unit cell of a mineral has cubic close packed (cop) arrav of oxygen atoms with
m fraction of octahedral holes occupted by aluminium 1ons and n fraction of tetrahedral holes

occupted by magnesium ions, m and . respectively, are

(A}

1»;){ et

Oy | et

{3 o

|

B |
[V

Compound(s) that on hydrogenation produce(s) optically inactive compound(s) is(are)

H B

(3 Hzc/“\) “CH,

H Br
(B) HCo X__CH,

Br, H
(D) HCo N_CH;

Space for rough work

on
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{ CHEMISTRY

SECTION 3 Maximum Marks: 16)
This section contains TWO questions
Each question contains two columns, Column I and Column 11
Column I has four entries (A), (B), () and (IJ)
Column II has five entries (P), (). (R), (S) and (T
Match the entries in Column T with the entries in Column 11

One or more entries in Column I mayv matwch with one or more entries in Column 11

The ORS contains a 4»5 matrix whose lavout will be similar to the one shown below:
v DEEEE
PEOEE
AEOEO
» DEODEO

For sach entry in Column 1, darken the bubbles of all the matching entries. For example,
if entry (A) in Column I matches with entries (Q), (R) and (D), then darken these three
bubbles in the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme:
For each entrv in Column 1, ]
+2  If only the bubble(s) corresponding to all the correet match{es) istare) darkened
0 If none of the bubbles is darkened
~1  In all other cases

Q.39 Match the anionic species given in Column I that are present in the ore(s) given In

Column 11

Column I Column 1l
Ay Carbonate (P Siderite (@) ( (3>>
(B) Sulphide(f %ﬁ (@  Malachite ()
(C)v Hydroxide (R)  Bauwate (&3

(D) Oxide \S:l\ {8y Calamine ((3’3
P\LQ‘*\ {(TY  Argenute (_g’ff \8)

% 6

Space for rough work
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Column 1L
Column 1

() Freezing of water at 273 KK and 1 atm

(B)  Expansion of 1 mol of an ideal gas into a
vacuum under 1solated conditions

isolated container

((y  Mixing of equal volumes of two ideal gases at
constant temperature and pressure 1 an

(1)) Reversible heating of H. (g} at 1 atm from

CHEMISTRY

[
!

(W

Q.40 Match the thermodynamie processes given under Column [ with the expressions given under

Column 11
(V) g=0

Q w=0

R AS,, <0

) AU =0

300 K to 600 K, followed by reversible cooling

to 300 K at 1 atm

W 6

) AG=0

END OF PART II : CHEMISTRY
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SECTION 1 (Maximum Marks: 32) 0 2.

o This section contains EIGHT gquestions

e The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive

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

o Marking scheme: }5/ €

1 the bubble corresponding to the answer s darkened /6// = ,_i
w 2

0 In all other cases

Q.41 1f the normals of the parabela v = 4x drawn at the end points of its latus rectum are
tangents to the circle (x -3 + (v +2)* =7, then the value of r* 1s @

L . . R , o ix] o xs2
Q.42 Let /1 BR— R be afunction defined by f{x)=< o
0 x>3Z
4 - 2
. I . . ToxflxT)
where {x] is the greatest integer less than or equal o x, If 7= [ ~7)~s~~;‘~-~»4~~ax then th
< Fiae
Do fx D)

value of (47 ~1) 18 @

Q.43 A cylindrical container is to be made from certain solid material with the following
conetraints: It has a fixed inner volume of V mm’, has a 2 mm thick solid wall and is open at
the top. The bottom of the container is a solid circular disc of thickness 2 mm and is of radius
equal to the outer radius of the container.

It the volume of the material used to make the container is minimum when the inner radius

v
of the eontainer is 10 mm. then the value of m.,”.u 13

< Space for rough work
Sy« [ 5 =2 ge O
0, x>2 s 2
2 2 4

'6 P

1 - a Fla®)
— A A L -
2 Flaen) @T-1)

¢
-2 »71’ [ P
T @l e = | o] doe 4 [ oclad]
Y *Q*[o:ﬂ] K 2‘*[9”770 Q%@eéf]'
/ nO ,)2 o + 4 1
o/}ac & 3%

/ Gl O/Ogac j@zy [a@ %ﬁf

v

¢



e

5 Htoss @4)} (n D) “%Lp-:)} . =1p i S‘

’{““""”3{ 2 [n-z)? ;:g (n..g)i at(p- 4) T =i ﬁf.z(
- Em(-) ( +(0-2) Lin-2)n-3) hm'mmm'ncs
21 3 a-i
Q41 et Flos= j’;é(‘(,s:»;"f(il for all x« & and /: K % » [0, %) be a continuous funetion. For
aa 0, ]) 3 if F'lad+ 2 1s the area of the region bounded by x+ 0, v=0, v=f{x) and x =«

then {0y s

Q.45 The number of distinet solutions of the equation \
5 vy H _ & ) 3 -
—eos 2y +cost v -simtxccostresinta =2
4 e \
mn the interval [0, 27] 15 ,

- Q46 TLet the curve € be the mirror image of the parabola ¥ =4x \with refpe
Xy ) :
. : 2 2.4 + 7 nq
distance bct\\'een Aand Bis Y rd +%:p =7 a + d"‘ =0 d = =% Ji6- 64
Q.47 The minimum number of times a fair coin nemh to be tossed. so that the probability of
getting at least two heads is at least 0.96, is g
—t(-‘a: ”\»‘i\\:vmm‘/m

Q.48 Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a way
- that all the girls stand consceutiv elv 1n the queue. Let m be the number of ways in which
5 bovs and 5 girls can stand in a queue In such a wayv_that exs t(th iour L{ulb ~t<md

m
consecutively in the queue. Then the value of — is {M

7 kx

e Space for rough work co 22 NN
)+ D¢
5C0S22:x + (‘(ES"”& +5m X+ CO0Sbor+ Sinbag = s) C S 36@ (c%* x)
i1
4’ “"’r){.-;%.‘ (CO&CC‘*‘&DZSC’)

'-5(‘05‘52&*# r- QCOS a9 0’x + | - Deoghsima - Qosixante |- 2 costasn®ae

<

< 1 ~;>ccsﬁmgfnnlgc
T X85+ 9 2
ok i) (ot

]

S ez
PRl 2o L F 48 cone Srtoe - 2 Cos o +gm x & 2008 82

5 .Q,S%ni):(csg
*ZI:COSQ'QD: - 4C032&8‘1ﬂ202 = 0

DT wt - Lﬁ»{“(: -
2% /z
= Sc0822x - 16Cosixgintx = O
-:-56»5%[\2:2{:@- Sin*2oc 4+ = O 23/32
H-5am2x - 452 20 = O




| MATHEMATICS |

SECTION 2 (Maximum Marks: 40)

e This section contains TEN questions

e Each question has FOUR options (A), (B), () 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

s«  Marking scheme:

+

4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles 1s darkened
-2 In all other cases

o 2
: 57 97 1a°
Q.19 Which of the following values of o satisfv the equation 'S 2 ¥e) 2 { 4%
e de2a) 3w 7% 2 g%

H2=a) (2+2¢) (2+3w) | =-0648a?

i 3 P b B =
(B+a)y 3+ 20 ) (34&7}“%

28 81 169
26 o 189€

e L A 22:‘; \
@ -9 (D}Q b

Q.50 In R’ consider the planes Piy=0and £ :x+z=1 Let P, be a plane. different from

N
(A) (~4 %)
N

P and P,, which passes through the intersection of P, and F,. If the distance of the point

(0,1, 0) from P, is 1 and the distance of a point’ (&}3’

following relations 1s (are) true?

(A) 2a-f+2y+2=0 B 2o p a2y id=0
Q) 2a+B-2y-10=0 D 20-f+27-8=0
Space for rough work o Ry %86

N NT s =g
3 Cor Do | [3ribn- 258 i g
(-5 &) (9 L o2s) Rl WIM ,
@ 8(2316-»250@ - 49 (824»»%00)0—53;-;};Ug;:”—e; /6%41‘
= 8[446) - 4*8(22,4‘) 3 121 (6_49 ]@
= 3?44 — 10376+ “774~4~//:;;€;7 ” >‘><;L
S12 = 4% yay ‘
p'éa‘:O @2‘\;},+Z:i

5 91 E RIGUMIOR
o=k

5

S

s

(,»

!
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WAL In Bl et L be a straiehn line passing through the origin, Suppose that all the points on 1 ape

ar g constant digtance from the two plines B ox -2y 2 al=0 and 2 -

M be the locus of the feet of the perpendiendars drawn (rom the poinis on

Which of the following points liots: on RV

“wl

) : K 2%
(o2l
.

Q52 Let P oand @ be distine:
drameter passes through 1]

area of the tiangle AGPQ

pomnts on the paraboln v = 2y
1w vertex O of the parabola, If P

1 3v2 then which of the follow;

BV CRENEY By [ 3vz) o L
b2

-,
e
i

Lot wix he a solution of the differential equation i1 = o by

of the following statements i (are) true?

Ay -0

i b e )

0 ylxo has acritical point in the interval (-1,

D wlxs has noeritical point in the interval (-1,

| MATHEMATICS |

=10 Let

St the plane £2.

R B
0y - 0T

such that a eneele with P s

s in the first quadrant and the

ng iz (are) the coordinaes of F2 7

sret =100 w0 = 20 then whiel

120 Fises

(726 | S O4-
263X 12532x

.......

Space for rough work )

k
= . Ly 446
< {iQFZfJE?;M] X v 21

=TRS¢ D - 224 2

'Fb®${X*

{){ -

2 5 (g;soc~ 23716\

- — 30400 + |

%6

P

— 6 ‘
e vt (J6oF1, 78

i~ ol
- 302,48

St

~ 8%@ X
2?3%%w.§

e ST e £
R .
R i
- N




Q.54

Q.55

&MTHEE\&%TICS

Consider the family of all circles whose centers lie on the straight line y = x. If this family of

circles is represented by the differential equation Py s Qv+ 1=0, where P, @ are functions

. ody L dPv . . . . . .
of x, y and v (here y = 7: ¥ -/— ), then which of the following statements is (are) true?
dx dx”

Ay P=y-+x By P=y-x
© Pr@=l-xsysy+(y) D) P-Q=x+y-y ()
Letg: R— R be a differentiable function with £(0)=0, ¢g(0)=0 and g(1)= 0. Let
{ -
o ]}‘L glxy, x=0
Hxi=<]x
%\ 0, x = {}

and h(x)=e¢™ for all xe R. Let (f o h)(x) denote fihix)) and (he Fitxy denote h(f(x))
Then which of the following is (are) true?
(AY  fis differentiable at x =0 (B) his differentiable at v =0

(C)  feh is differentiable at x =0 (D) heof is differentiable at x = 0

Space for rough work

* 6
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Q.56 Let f(x)=sin -'-?in§ ~%sin 0 for all xe R oand gla) =2
L6l L2 '

(O -
/ PR g(k\} 6

v

Q.57

/}C ff//“ /}: ‘‘‘‘‘ - aa : ;{;}
T 7 { e {I\‘IATHENIATICS

T

<

-sinx for all x= 2. Let (fo g)(x)

-~

6 B

e

T \“'"’f"‘ ; \< P rpy < s o . [ ;
denote flg(x)) and (go /)(x) denote g{fix)). Then which of the following is (are) true?

e -
~ r ].:

' 7 [ 11 g . b
}&}/ Range of fis '»«:3 EJ /f Range of feg 18 [«} ?

AL (D) Thereisan x= B such that (g=fi(x)=1

lim

ik

Let APQR be a triangle. Let a=QR, b =RP and ¢ =PQ. If 1d[=12. 'bi=443 and

-

b.e =24, then which of the following is {are) true”

() —efai=12 (B)

- A T I > -
(Cy laxb+c¢xal=48v3 Dy ab=-72
Let X and Y be two arbiwrary, 33, non-zero, skew-symmetric matrices and Z be an
arbitrary 3= 3, non-zevo, symmetric matrix. Then which of the following matrices is (are)
skew symmetric?

) {(A) ) VAR A (B) XM,y
(\(‘) AXW.Zj - Zjﬁ‘xﬁi (I)} Y 3 LY

Space for rough work

) Q»%;I’Qi\f: = 0
‘ ;{ Fy At
i (2 +4y3l= ¢
\‘




1)y

Colunin 1

In B a1 the magnitude of the prejeciion
vector of the vector « i~ A7 on Ny

g3 and i @ = 2934, then SEEI
N2

valuelsy of Tl s (are)

Let o and b be real numbers such thar
the funcrion
e Baxt 20 s
fxy e
by v o’ xzl

16 differenuable for all « =

porsible vatueis) of ¢ s (o

. 3 Tove poyyl .
Let w=1 be a COMIPLaN eude root of

urty. I 03 s 200

¥ Y LR
(2 -3

{‘l‘:
then possible valucts) of n is (are)

Let the harmonic mean of two positive real
numbers ¢ and b be 4. I ¢ 18 a positive real
number such that o, 5, ¢, b ix an arithmetie

pragression. then the value(s) of ¢ - is (are)

} iy :j., ) 2(}]} . ;;(‘j_n;ﬂ- . I}

Column 1]

| MATHEMATICS

e

D

H
é
j

N —
D((%@d V3
Em@

VR

>
- ot
- — {2
-
PP S—

Space for rough work
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LMATHEE\IATICS J

Q.60
Column I Column 11
(A)  Ina triangle AXYZ, leta, b and ¢ be the Py 1
lengths of the sides opposite to the angles
A Yand Z respectively, If 2i¢? - 3%y = 2
sm{X -Y)

and 4 = = then possible values

of n for Whmh cos{nzi) =0 is (are)

[

By Ina triangle AXYZ, leta, b and ¢ be (@)
the lengths of the sides opposite to the
angles X, Yand Z, respectively. If
T+eos2X ~ 2c0s2Y = 9sin X sin Y. then

possible value(s) of }; 18 (are)

) Ingr" Ict\f”%zw' If\/—‘}j and /nu’l /j}) Ry 3

be the poqtmn vectors of X, Yand /mth
respect to the origin O, respectiv elv. If the
distance of /’ from tho bisector of the acute

angle of OX with O}" 18 —% then possible
vz

value(s) of | £ is (are)

(D) Suppose that F(a) denotes the area of the Sy 5
regionbounded by x =0, x=92 y? = 4y

and v=lax 1] +lgr- 2i+ax, where
10,11, Then the value(s) of () ‘r%w’i)—

when @ =0 and ¢ = =1, 18 (are)

END OF THE QUESTION PAPER

¥

EY R RS %’:{y
2% o
vy <
- H L.

* 6 30/32



