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READ THE INSTRUCTIONS CAREFULLY

GENERAL

1.

{2

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

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. If 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. After 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. if not, contact the invigilator
for replacement of the booklet.

8. You are allowed to take away the Question Paper at the end of the examination.

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 carbon-less 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.

12. 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. Write 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 roil number.

DARKENING THE BUBBLES ON THE ORS

15.
16.
17.
18.
19.

Use a BLACK BALL POINT PEN to darken the bubbles on the ORS.
Darken the bubble () COMPLETELY.

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

Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or
“un-darken” a darkened bubble.

Please see the last page of this booklet for rest of the instructions.

DO NOT BREAK THE W WITHOUT BEING INSTRUCTED TO DO SO BY THE INVIGILATOR
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PART I : PHYSICS

-

SECTION 1 (Maximum Marks: 28)

* This section contains SEVEN questions

* Each question has FOUR options [A], {B], [C] and [D]. ONE OR MORE THAN ONE of

these four options is(are) correct

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

* For each question, marks will be awarded in one of the following categories:

Full Marks ;4 If only the bubble(s) corresponding to all the correct option(s)
is(are) darkened

Partial Marks @ +1 For darkening a bubble corresponding fo each correct option,
provided NO incorrect option is darkened

Zero Marks 0 If none of the bubbles is darkened

Negative Marks : -2 Inall other cases

* For example, if {A], [C] and [D] are all the correct options for a question, darkening all these

three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A]
and [B] will get -2 marks, as a wrong option is-also darkened

r

/7

@ A flat plate is moving normal to its plane through a gas under the action of a constant force

J_F‘; The gas is képt at a very fow-pressare. The speed of the plateg is much less than the
"average speed u of the gas molecules. Which of the following options is/are true?

[A] The pressure difference between the leading and trailing faces of the plate is
proportional to uv

[B] The resistive force experienced by the plate is proportional to v

[C] The plate will continue to move with constant non-zero acceleration, at all times

_Wj At a later time the external force F balances the resistive force

Space for rough work
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N \(/ A block of mass M has a circular cut with a frictionless surface as shown. The block rests
\,\ on the horizontal frictionless surface of a fixed table. Initially the right edge of the block is
atx = 0, in a co-ordinate system fixed to the table. A point mass m is released from rest at

the topmost point of the path as shown and it slides down. When the mass loses contact

with the block, ifs poSIHGR 15 x ai , at instant, which of the following
T e E—
options is/are correct? b

-

;

[A] The position of the point mass m is: x = —\Z —=-
M+m
P/ The velocity of the point mass m is: v = g—%

[C] The x component of displacement of the center of mass of the block M is: — Em%

. . m
[D] The velocity of the block ‘_1!:4' 1s;£:= - J29R

Space for rough work
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Q.3 A block M hangs vertically at the bottom€hd ¢f a uniform rope of constant mass per unit
length. The top end of the rope is attached to a Y{Xed rigid support at O. A transverse wave
pulse (Pulse 1) of wavelength Ay is produced at point O on the rope. The pulse takes time
To4 to reach point A. If the wave pulse of wavelength A, is produced at point 4 (Pulse 2)
Without disturbing the position of M it takes time To to reach point O. Whlch of the
following options is/are correct?

NO |~ Pulsel

T

i ,U Ep ! \ 7} : A
: ."(\%) _ oy
,<¢ 1/ " r_____CMLA_i__ -

Pulse 2
A
M The time Tyo = Tos oY\é
The velocities of the two pulses (Pulse 1 and Pulse 2) are the same at the midpoint of

rope
M The wavelength of Pulse 1 becomes longer when it reaches point 4

M The velocity of any pulse along the rope is independent of its frequency and
wavelength

Space~for rough work
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A human body has a surface area of approxirﬁately 1 m?. The normal body temperature is
10K above the surrounding room temperature Ty. Take the room temperature to be
To = 300 K. For T, = 300K, the value of T4 = 460 Wm™2 (where ¢ is the Stefan-
Boltzmann constant). Which of the following options is/are correct?

M The amount of energy radiated by the body in 1 second is close to 60 Joules

[B] If the surrounding temperature reduces by a small amount ATy « Ty, then to
maintain the same body temperature the same (living) human being needs to radiate
AW = 40T AT, more energy per unit time
;

[C] Reducing the exposed surface area of the body (e.g. by curling up) allows humans to
maintain the same body temperature while reducing the energy lost by radiation

[D] If the body temperature rises significantly then the peak in the spectrum of
electromagnetic radiation emitted by the body would shift to longer wavelengths

6/36
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Qe{ A circular insulated copper wire loop is twisted to form two loops of area A and 24 as
shown in the figure. At the point of crossing the wires remain electrically insulated from
each other. The entire loop lies in the plane (of the paper). A uniform magnetic field B
points into the plane of the paper. At ¢ =0, the loop starts rotating about the common
diameter as axis with a constant angular velocity @ in the magnetic field. Which of the
following options is/are correct?

[A] The emf induced in the loop is proportio

[B] The amplitude of the maximum net emf induced due to both the loops is equal to the
amplitude of maximum emy induced in the smaller loop alone

.L(}]' The net emf induced due to both the loops is proportional to cos w!

[D] The rate of change of the flux is maximum when the plane of the loops is
perpendicular to plane of the paper

Space for rough work
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Q.6

In the circuit shown, L = 1 yH, C = 1 uFand R = 1 kQ. They are connected in series Wwith
an a.c. source V =V, sin wt as shown. Which of the following options is/are correct?

(A
[B]

[€]
(D]

-

L=1pH C=1pF R=1kQ

Vosinw t

The current will be in phase with the voltage if w = 10* rad.s!

The frequency at which the current will be in phase with the voltage is independent
of R ) ‘

At w~0 the current flowing through the circuit becomes nearly zero

Atw > 10°rad.s™, the circuit behaves like a capacitor

For an isosceles prism of angle A and refractive index p, it is found that the angle of

(A]

[B]

[C]

(D]

* minimum deviation §,, = A. Which of the following options is/are correct?

For the angle of incidence i; = A, the ray inside the prism is parallel to the base of
the prism

For this prism, the refractive index p and the angle of prism A are related as

=t (3

At minimum deviation, the incident angle i; and the refracting angle r; at the first
refracting surface are related by r, = (i;/2)

For this prism, the emergent ray at the second surface will be tangential to the
surface  when the angle of incidence at the first surface s

i; = sin™! [smA ’4cosz——-— 1 —cosA]

8/36
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SECTION 2 (Maximum Marks: 15) — 15" b '
.—__.-—"'
‘(\0\ ﬁ’\ (| * This section contains FIVE questions h ’F L
» The answer 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
A For each question, marks will be awarded in one of the following categories:
A ; Full Marks *: +3 If only the bubble corresponding to the correct answer is darkened '
f Zero Marks : 0 Inall other cases
0.1 x & -
% A drop of liquid of radius R = 1072 m having surface tension S = p Nm~1 divides itself
/?O into K identical drops. In this process the total change in the surface energy AU = 1073 J.
— a
If K = 10 then the value of ais 1{%)_ | TE |.—‘ (PE)

y An electron in a hydrogen atom undergoes a transition from an orbit with quantum number
) T to another with quantum number nf V; and Vy are respectively the initial and final

¢

potenhal energies of the electron. If = = 6.25, then the smallest possible nf is
Vs

Space for rough work
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A monochromatic light is travelling in a medium of refractive index n = 1.6. It enters a
stack of glass layers from the bottom side at an angle 8 = 30°. The interfaces of the glass
layers are parallel fo cach other. The refractive indices of different glass layers are
monotonically decreasing as n,, = n — mAn, where n,, is the refractive index of the m™ slab
and An = 0.1 (see the figure). The ray is refracted out parallel to the interface between the
(m - 1)" and m™ slabs from the right side of the stack. What is the value of m?

‘ (V)
n— mAn oo _tme o)
52-1 n— (m-1)An /% g.;—-—;n—-‘f"”""% QM )
e

R’ ."." ‘ I

.

n-3An Hn= O

10/36
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A stationary source emits sound of frequency f, = 492 Hz. The sound is reflected by a
large car approaching the source with a speed of 2 ms™*. The reflected signal is reccived
B by the source and superposed with the original. What will be the beat frequency of the

resulting signal in Hz? (Given that the speed of sound in air is 330 ms~! and the % 1

reflects the sound at the frequency it has received). ,>\ WQJ‘"

A2 "' is an isotope of Jodine that B decays to an isotope of Xenon with a half-life of 8 days.
—'7 A small amount of a serum labelled with *'I is injected into the blood of a person. The
~ ¥ WA activity of the amount of 1311 injected was 2.4 X10° Becquerel (Bg). It is known that the

-y injected serum will get distributed uniformly in the blood stream in less than half an hour.

¢ After 11.5 hours, 2.5 ml of blood is drawn from the person’s body, and gives an activity of
115 Bq. The total volume of blood in the person’s body, in liters is approximately l
(youmay use e* = 1+ x for [x| K 1andIn2 = 0.7).
4
SN o Space for rough work
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SECTION 3 (Maximum Marks: 18)

* This section contains SIX questions of matching type

. This section contains TWO tables (each having 3 columns and 4 rows)

Based on each table, there are THREE 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 of the following categories:

Full Marks ~ : +3  If only the bubble corresponding to the correct option is darkened
ZeroMarks  : 0 If none of the bubbles is darkened
Negative Marks: -1 In all other cases

Space for rough work
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Answer Q.13, Q.14 and Q.15 by appropriately matching the information given in the three

columns of the following table.

A charged particle (electron or proton) is introduced at the origin (x =0,y = 0,z= 0) with a
given initial velocity ¥. A uniform electric field E and a uniform magnetic field B ex1st

everywhere. The veloc1ty 3, electric field E and magnetic field B are given in coluﬁ‘ﬁfsf 1,2 and
3, respectlvely The quantities E, , B, are positive in maghitude.

Column 1 Column 2 Column 3
W () Electron with ¥ = 22 i")'c‘ ()] E= EyZ (®) B = —Byx
Q e ———
QLEMmmmmﬁzgy m{E:—%y Q) B = By®
,(Ill_) Proton with # = 0 (i) E= ~EyR (R) B = B,

(IV) Proton with # = 2 -E—-
(4]

(iv) E = E,%

I

2?6 In which case will the particle move in a straight line with constant velocity?

A yQummxm

] WD) }zf (W) i) (B), 217 (D i ()

714 In which case will the particle describe a helical path with axis along the positive z

‘7’ direction?

o) (V) () ()

[B] (D) (it) (R)

[C] (1)) (P)

[D] V) (i) (R)

2}5 In which case would the particle move in a straight line along the negative direction of y-

axis (i.e., move along - $)?

[A] (1) (ii) (Q)

B iR

[C] (V) (i) (S)

[D] () (ii) (P)

\.1

13/346
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Answer Q.16, Q.17 and Q.18 by appropriately matching the information given in the three
columns of the following table.

An ideal gas is undergoing a cyclic thermodynamic process in different ways as shown in the
corresponding P ~ V diagrams in" column 3 of the table. Consider only the path from state 1 to
state 2. W denotes the corresponding work done on the system. The equations and plots in the
table have standard notations as used in thermodynamic processes. Here y is the ratio of heat
capacities at constant pressure and constant volume. The number of moles in the gas is n.

Column 1 Column 2 Column 3
ID 0 ®)
¥ 2
1 Isothermal m
Wy, =T _ 1 PV, — P V)
y—1
Vv
1y (if) Q
- - PA
. 1
Wi, = —PV, + PV, Isochoric
—— __—v>
(1) (111) (R)
Pa 1
2
WQ-LLE—O\ Isobaric
v
(Iv) (iv) )
— P
vz ' 1 wz O
Wiz = —nRTInG;) Adiabatic D
e 2
v

Space for rough work
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yﬂ’ Which of the following options is the only correct representation of a process in which
77 AU=AQ~PAV?

[A] (D (v) R) [B] ()G () [C] M) (S) 4T () Gii) (P)

91'/ Which one of the following options is the correct combination?

2 [Al V) () (§) 4 EHE € O@E DM E

v A)
Q}K Which one of the following options correctly represents a thermodynamic process that is
used as a correction in the detesmination of the speed of sound in an ideal gas”

A

[A] (D) (Q (B] (V)@ ®) [C] A)ER)  pT Q)
END OF PART I : PHYSICS

Space for rough work
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PART II : CHEMISTRY

SECTION 1 (Maximum Marks: 28)

This section contains SEVEN questions

Each question has FOUR options [A], [B], [C] and [D]. ONE OR MORE THAN ONE-of
these four options is(are) correct

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

For cach question, marks will be awarded in one of the following categories:

Full Marks :+4  If only the bubble(s) corresponding to all the correct option(s)

is(are) darkened

Partial Marks ™ : +] For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened

Zero Marks 0 If none of the bubbles is darkened
Negative Marks : -2 Inall other cases

* For example, if [A], [C] and [D] are all the cérrect'options for a question, darkening all these
three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A]
and [B] will get -2 marks, as a wrong option is also darkened

Q.19 An ideal gas is expanded from (p;, V), Ty) to (pa, Vs, T,) under different conditions. The
ﬁ correct statement(s) among the following is(are)

[A]

The work done on the gas is maximum when it is compressed irreversibly from
(P2, V2) to (ps1, V1) against constant pressure p

If the expansion is carried out freely, it is simultaneously both isothermal as well as
adiabatic

The work done by the gas is less when it is expanded reversibly from V, to V, under
adiabatic conditions as compared to that when expanded reversibly from V, to V,
under isothermal conditions

The change in inter.rgl_ energy of the gas is (i) zero, if it is expaﬁd reversibly with
T = T, and (ii) posttive, if it is expanded reversibly,under adiabatic conditions with
T\ #T; T

Q \
\

*1

N1
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For a solution formed by mixing liquids L and M, the vapour pressure of L plotted against

) the mole fraction of M in solution is shown in the following figure. Here xi and xm
represent mole fractions of L and M, respectively, in the solution. The correct statement(s)
applicable to this system is(are)

YA
Py
1 XM 0 e ©
(*{L\/f/ \ r

[A] The point Z represents vapour pressure of pure liquid M and Raoult’s law is obeyed

fromx; =0tox, =1 k. - PaN
————————

The point Z represents vapour pressure of pure liquid L and Raoult’s law is obeyed

when xg =2 1

JUN—

[C] The point Z represents vapo’ur‘ pressure of pure liquid M and Raou]t’s“labw,is obeyed

whenxg 2 0 . W

[t Attractive intermolecular interactions between L-L in pure liquid L and M-M in

pure liquid M are stronger than those between L-M when mixed in solution

17/36
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a

The correct statement(s) about the oxoacids, HC1O, and HCIO, is(are)
—— — -

[A] The central atom in both HC1O4 and HCIO is sp® hybridized
M HCIOq is more acidic than HCIO because of the resonance stabilization of its anion

- A—/_’_‘—“\—\‘______-____
[C] HCIO; is formed in the reaction between Cl, and H,0
,[ET The conjugate base of HCIO, is weaker base than H,O

Q.22 The colour of the X; molecules of group 17 elements changes gradually from yellow to
" A2 violet down the group. This is due to

[A] the physical state of X, at room temperature changes from gas to solid down the
group

[B] decrease in ionization energy down the group

[C] decrease in #*-0* gap down the group

[D] decrease in HOMO-LUMO gap down the group

-

Space for rough work
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K f Fe (o)) )

Q.23 Addition of excess aqueous ammonia to a pink coloured aqueous solution of MCly-6H,0
(X) and NH,CI gives an octahedral complex Y in the presence of air. In aqueous solution,
complex Y behaves as 1:3 electrolyte. The reaction of X with excess HC] at room
temperature results in the formation of a blue coloured complex Z. The calculated spin
only magnetic moment of X and Z is 3.87 B.M., whereas it is zero for complex Y.

Among the following options, which statement(s) is(are) correct?

A] Addition of silver nitrate to Y gives only two equivalents of silver chloride

[
B
[
[

—_—

The hybridization of the central metal ion in Y is d*sp’
C] Zis atetrahedral complex

D] When X and Z are in equilibrium at 0°C, the colour of the solution is pink

—

yﬁ' The JIUPAC name(s) of the following compound is{are)

7 o< p-o

M 1-chloro-4-methylbenzene M—chlorotoluene

[C] 4-methylchlorobenzene [D] 1-methyl-4-chlorobenzene

Space for rough work
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: E%XThe correct statement(s) for the following addition reactions is(are}

H,C H
. Bl'2 ! CHC13
- ﬂ . H Mand N

CHC O CHy /
(i) 3 \_, 3 Br, / CHCly . 0 and P

=
2=
]

[A] O and P are identical molecules /5 .
’M (M and O) and (N and P) are two pairs of diastereomers
[C] (M and O)and (N and P) are two pairs of enantiomers - ,,»wer R
[PT Bromination proceeds through trans-addition in both (fuﬁactions |
i:lt
Space for rough work \\%_, \ p)"[,
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SECTION 2 (Maximum Marks: 15) .

* This section contains FIVE questions

« The answer 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 of the following categories:

‘ Full Marks  : +3 If only the bubble corresponding to the correct answer is darkened ™.
;N Zero Marks : 0 Inall other cases

Q 26 A crystalline solid of a pure substance has a face-centred cubic structure with a cell edge of
400 pm. If the density of the substance in the crystal s 8 g cm- ?then the number of atoms

/5 @ present in 256 g of the crystal is N'x10%. The value of N is

Q27 The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was

G @ determined by using a conductivity cell consisting of platinized Pt electrodes The distance
between the electrodes is 120 cm with an area of cross section of 1 cm”. The conductance

f}7 of this solution was found to be 5x107'S. The pH of the solution is 4. The value of
limiting molar conductivity (A"m) of this weak monobasic acid in aqueous solution is

7 x10*S cm™ mol™!. The value of Z is

Space for rough work
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species is
[TeBrg]*, [BrFa]", SNFs, and [XeF3)

% The sum of the number of lone pairs of electrons on each central atom in the following
b (Atomic numbers: N=7,F =9, § = 16, Br = 35, Te = 52, Xe = 54)

\'V \"\ b\
Among)l/ ,{,{, and #/the number of diamagnetic species is
(Atomlcn bers'H "2]:“1 3Be SC 6,N=7,0=8,F=9)

\o. ;6.8 10//7/,)‘4,}, 19,

QJK Among the followmg, the ngmber of aromatic compound(s) is

5
?

ﬁv\ o ® ®
Q4 A0 0O
e 1 X Ve
® 0 O @
4 4D o)
@ Space for rough work

5>
S

22/36 *1



SECTION 3 (Maximum Marks: 18)

This section contains SIX questions of matching type

« This section contains TWO tables (each having 3 columns and 4 rows)

Based on each table, there are THREE 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 of the following categories:

Full Marks ~ : +3  If only the bubble corresponding to the correct option is darkened
Zero Marks  : 0 1f none of the bubbles is darkened
Negative Marks: -1 In all other cases

Space for rough work
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Answver Q.31, Q.32 and Q.33 by appropriately matching the information given in the three
columns of the following table.

The wave function, ¥, 15 @ mathematical function whose value depends upon spherical
polar coordinates (r,d,¢) of the electron and characterized by the quantum numbers n, I and
m,. Here r is distance from nucleus, @ is colatitude and ¢ is azimuth. In the mathematical
functions given in the Table, Z is atomic number and g, is Bohr radius.

Column 1 Column 2 Column 3
() Ls orbital 3 Z,] (P)

Wy, « (aﬂ)ze'[?::

l/jn, I,mi(r) S

0
\-'/r;ao*—’

(I1) 2s orbital (ii) One radial node (Q) Probability density at nucleus
- | | o al_:
(I1I) 2p, orbi 5 (R) Probability density is maximum
L?‘% (i) @, ., = (z)z re_(E] cosd at nucleus
(IV) 3d,” orbital (iv) xy-plane is a l:odal plane (S) Energy needed to excite

electron from n =2 state to n =
.27 .

\ 4 state is 2 times the energy

needed to excite electron from

n =2 state to n = 6 state

For the given orbital in Column 1, the only CORRECT combination for any hydrogen-like
species is

AT Gi) 5) k( ME® & (GE) D) i) @)
9,3{ For hydrogen atom, the only CORRECT combination is
161 M) ) (5) (D () (Q) Léf D@ @) [D] @) (iv} (R)

9)’3/ For He" ion, the only INCORRECT combination is

y\’}/(l) (@) (R) ,{!FQ (1D (1) (Q) LR]’ (D (i) (R) [D) (D) (1) (S)

Space for rough work
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Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the thrge.
columns of the following table.

Columns 1, 2 and 3 contain starting materials, reaction conditions, and type of reactions,
respectively. ‘
Column 1 Column 2 Column 3 ‘
(I) Toluene (i) NaOH/ Br, (P) Condensation
.| (11) Acetophenone (i1) Bry/ hv (Q) Carboxylation
(II1) Benzaldehyde (iii) (CH;C0),0/ CH3;COOK | (R) Substitution
(IV) Phenol (iv) NaOH/ CO, (S) Haloform

_M For the synthesis of benzoic acid, the only CORRECT combination is

[A] (D) @ (S) [B] V)@ (®)  IeF ) (iv(Q) [D] () (iv) (R)

Q35 The only CORRECT combination that gives two different carboxylic acids is

[A] (DG (R)  [B] (V) (ii)(Q & DGH®@)  [D] OH®E)

‘Qé’g The only CORRECT combination in which the reaction proceeds through radical
mechanism is

—

[A] @DGHP)  (B] AVYHQ  [C] AHGEHR)  JeF @ (ii)‘(R)

.END OF PART II : CHEMISTRY

Space for rough work
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. PART IIl : MATHEMATICS

SECTION 1 (Maximum Marks: 28) -~

* This section contains SEVEN questions

* Each question has FOUR options [A], [B], [C] and [D]. ONE OR MORE THAN ONE of
these four options is(are) correct :

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

* For each question, marks will be awarded in one of the following categories:

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

Partial Marks  : +1 For darkening a bubble corresponding to each correct option,
provided NO incorrect option is darkened

Zera Marks ;0 If none of the bubbles is darkened

Negative Marks : -2 Inall other cases

* For example, if [A], [C] and [D] are all the correct options for a question, darkening all these
three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A]
and {B] will get -2 marks, as a wrong option is also darkened

a?

{3)

’ 2 2 -
@f 2x —y + 1= 0 is a tangent to the hyperbola = — 31’—6 = 1, then which of the following‘m

CANNOT be sides of a right angled triangle? ~ ™ (@/
f\_’— ,

K a4l T B a4 K 2a,8,1 D] 24,41

)}.’ﬁ If a chord, which is not a tangent, of the parabola y? = 16x has the equation 2x + ¥ = p,
and midpoint (k, k), then which of the following is(aréTpossible value(s) of p, k and k?

i
f&p=—2,h=2,k=—4 B] p=-1Lh=1k=-3

yrp=z,h=3,k=—4 D] p=5h=4k=-3

Space for rough work
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k\»«\ﬂ\’%\ /%. [&a% U@ (m(1eh

2,/\ Let [x] be the greatest integer less than or equals to x. Then, at which of the following
v point(s) the function f (x) = x cos(m(x + [x])) is discontinuous?

X%
K ox=-1 (B] x=0 =1 W x=2 va)\g)’@/b/ﬂQ

A QLQ - V) \u

N— Let f:R - (0,1) be a continuous function. Then, which of the following ction(s)

has(have) the value zero at some point in the interval (0,1)? UM\O_\T\)
— ,UA(VD

-

@ [A] x°—f(x) [B] x—fZ~ f(t)costdt N\ Z\@O) %{m)
[C) e*~[; f(t)sintdt . [D] f(X)+f0%f(t)5intdt &’M@’r\ g

; o K

M Which of the following is(are) NOT the square of a 3X3 matrix with real entries? q "

0 10 0 %\\'f\\ .

¢ JB o1 0 =

1 0 0 gn
~

&0%00(\ 1 0 0] ‘. yﬂ L—01 0— ol Q)ﬁ:%b/%\\d\)




2

M Let a, b, x and y be real numbers such that a — b = 1 and y # 0. If the complex number

ﬂ z = x + iy satisfies Im(a—;;tlg) =y, then which of the following is(are) possible value(s) of
x?
W~1+\/1—yz B -1-J1-y? L >€

f WA
[C] 1+/1+y2 _ [D] 1-y1+y? ‘f /

| ;(Let X and Y be two events such that P(X) = 2, P(X|V) = § and P(Y|X) = § Then

M orn=5 B PN =2 %\cﬂ/
. R
[C] PxNY)=2 D] PXUY)=1 <

Space for rough work
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Y SECTION 2 (Maximum Marks: 15) iL

This section contains FIVE questions

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

* For cach question, darken the bubble corresponding to the correct integer in the ORS

* For each question, marks will be awarded in-one of the following categories:

Full Marks @ +3  If only the bubble corresponding to the correct answer is darkéned
Zero Marks : 0 Inall other cases

Q@ or how many values of p, the circle ¥ + y? + gx>+ g};— p = 0 and the coordinate axes

\/] have exactly three common points? _M ~) o< Ws\s

- it To— R
_9eSLet f:R - R bea differentiable funétion such that £(0) = 0. f (5)=3andf'(0) = LIf
. n .

O

glx) = f[f’(t) cosect — cott cosect f(t)]dt )/5
x Z

for x € (0, g—], then lim, o g(x) = W
e
. Space for rough%

Q\ﬂ)z—f(\cﬁ b)"‘—) ~Y 4 -p=0
v (g = prs e

S L&-ﬂq'?—f -G §<

Jpre < Je . '“m
—m 1,850 >3

s —Js) <0

LS - © pec

Jp-s <Js

!
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e g TAlT =]
At Ytz =
MLyt =

)/ 6 For a real number a, if the syster@
¢ a @

? \
of linear equations, has infinitely many solutions, then 1 + a+a= Y’}
Cfer Sl /
M Words of length 10 are formed using the letters A,JB,C, 5, E,F,G, . Let x be the

@ number of such words where no letter is repeated; and et y & ~nu of such words
where exactly one letter is repeated twice and no other letter is repeated. Then, :—x =

M The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24,
G then what is the length gf its smallest side?

Space for rough work q Q"Ed. q—P'&Q
’)’\f/lO . BB e e Y
= (\té)(é) el g@iggxzquj
______________9 .

2 el @od

TR
@ | 64(bd =) (id=sd - v

o
de%AYAXQA }
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SECTION 3 (Maximum Marks: 18)

This section contains SIX questions of matching type

« This section contains TWO tables (each having 3 columns and 4 rows)

Based on each table, there are THREE 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 of the following categories:

Full Marks @ +3  Ifonly the bubble corresponding to the correct option is-darkened
Zero Marks @ 0  If none of the bubbles is darkened )
Negative Marks: -1 In all other cases

Space for rough work
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Answer Q.49, Q.50 and Q.51 by appropriately matching the information giveqﬂéhe three
Oy & columns of the following table.

-
Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact,
respectively. : :
Column1l . Column 2 Column 3

(’12 x? +a2y2=a2/(ii)y:mx+a\/m2+1 Q (=, = )

2+

]

T —

—

[ / 2
. . -a‘m 1
% s_\b () y? = 4ax -Q) ;m) y = mx +Vatm? — 1 (—I_{.) o o +1)
: - . !
ey, 7 ) -a? -1
O~ V) x*-a?y? =g? (iv) y=mx+va’m?+1 |(S) (V,QZm.T_I. \/azm2—1)

For a =2, if a tangent is drawn to a suitable conic (Column 1) at the point of contact
(=1,1), then which of the following options is the only CORRECT combination for

obtaining its equation?
4

J\'Q;‘ K OO [B] (@) (Q) by ..(ID W@  pr {n ) @) -
;_,___Zﬁ/,s Mz
AVAY
R 946 !f a tangent to a suitable conic (Column 1) is found to be % = x + 8 dnd its point of contact

is (8, 16), then which of the following options is the on y combination?
_—

T}{(I) HQ B M@® e M woe

0

Q.51 The tangent to a suitable conic (Column 1) at (\f?_»,. -21-) is found to be v3x + 2y = 4, then
which of the following optioné is the only CORRECT combination?

(A] (V) Gif(S) })q AV) (iv) (S) ){] W (i R)  [D] (W)(iv) (R)
Space for rough work Lﬁ Z ntv
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Wt
0,

Vo v, 2
“/x%"‘q}( ez =28, 48

X,\Answer Q.52, Q.53 and Q.54 by appropriately matching the information given in the three

; (V\ columns of the following table. 7
N : & +ul etz z2e’-
Let.f(x) = x + loge x — x log, x, x € (0, ). 1 - eq—'
+ Column 1 contains information about zeros of f(x), f'(x) and "' (x).
+  Column 2 contains information about the limiting behavior of £(x), f'(x) and f"(x) at infinity. | —
*  Column 3 contains information about increasing/decreasing nature of f (x) and f '(x). -
Column l , Column 2 Column 3 »
. q.(«l‘)/(x) 0 for some x € (1, €?) | (i) limyso f(x) =0 M is increasing in (0, 1) :

/ (IF'(x) = 0 for some x € (1 e) (i) limye f(x) = —00 »(‘Qﬁ is decreasing in (e, e%)

() f'(x)=0 for some x € (0, 1) ,@16 limy e f'(x) = —0 ?() f' is increasing in (0, 1)

fﬂf"(x) 0 for some x € (1, €) | (iv) limy o f(x) =0 yﬁ i decreasing in (¢, %)

z'r\'\'8

Whlch of the following options is the only CORRECT combination?

Py rreY L

~N
yf Which of the following options is the onlv CORRECT combination? ™ Al QM n (‘ )

Al O@® B MGE)E) ([ 6 e) ysz V) () (3)

M Which of the following options is the only INCORRECT combination?
[A] (T) (iii) (P) Bl ()(v)(Q el a@®HE® (D] (W (i) )

END OF THE QUESTION PAPER
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CODE 1

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:
Category-wise Marks for Each Question Maximum
Section Question|Number of - Marks
 Type |Questions| Full Marks Partial Marks Zero Marks | Negative of the
Marks Section
- 1 One or 7 +4 +1 0 -2 28
- more -
co If only the For darkening a bubble [If none of the{ In all other
rrect . )
option(s) bubble(s) corresponding to each | bubblesis | cases
corresponding to | correct option, provided | darkened
allthe correct | NO incorrect option is
option{s) is(are) darkened
darkened
2 Single 5 +3 — 0 — 15
digit
Integer If only the bubble in all other
(0-9) corresponding to cases
the correct answer
is darkened
3 Single 6 +3 — 0 -1 18
%"".ed If only the bubble If none of the| In all other
ption ) .
corresponding to bubbles is cases
the correct opticn darkened
is darkened
NAME OF THE CANDIDATE .2V BHEM). CHAUOHARY
ROLLNO .10 50 N
| have read all the instructions and shall I have verified the identity, name and roll
abide by them. number of the candidate, and that question
paper and ORS codes are the same.
., w .
. ———t e e | e
Ignature of the Candidate Signature of the Invigilator
]
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