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

21. Each pan has three seclions as delailad In the following lable: b e oo e
H | CAR
Category-wise Marks for Cach Ouestion IMaximum
Question| Number of f ey T -
Sectlon Marks GENERAL
Type |Questlons| Full Marks Partlal Marks Zero Marks | Negallve | .0
- | Marks | coction 1. This sealed booklet s your Question Paper. Do not break the seal till you are told o do so.
1 Une o 7 + +1 C -2 28 2, The paper CODE Is printad on the right hand lop comer of this sh&ﬂt and the right hand lop
oo | onlythe | Fordarening a bubble it none of the|In &Nl other comer of the back cover of this booklet,
oplion(s) bubbhe(s) coresponding I each | bubblesls | cases 3. Usa the Oplical Response Shesl (ORS) provided separately for answering the questions.
ol 1:';::?"&1:' E:Emm?nﬂwm B 4. The paper CODE Is printed on the lelt parl as well as the night par of the ORS. Ensure that
nis .
aption(s) ls{ere) darkonad both these codes are dentlcal and same as thatl on the question paper booklat. i no,
darkenad contact the Invigllator for change of ORS.
v Single 5 *+3 - 0 - 15 5. Blank spaces are provided within this booklet for rough work.
|nmr I anly the bubbie In all othor - 8 Write your namé, roll number &nd sign in the space provided on the back cover of this
nding to cases booklel.
(0-8) e s b
ey 7. After breaking the soal of the booklet al 8:00 am, verify thal the booklet contains 36 pages
a1 Sindle B 3 m— g i 5 and that all the 54 questions along with the oplions are legible. Il not, contact the invigilator
Gl i ' ' | for replacement of the booklel,
Oiption :;n""":_‘:;m hf:l';h;: It ;..?-:; :; g-.a In .a.ll;:lmér 8. You are allowed to take away the Question Papar at the end of the examination.
e dir i g gasies I OPTICAL RESPONSE SHEET
SR ' 8. The ORS [top sheet) will be provided with an attached Candidate's Sheet (botlom sheet).

The Candidaté’s Sheel is a carbon-less copy of the ORS.

111. Dlrkan the appropriate bubbles on the ORS by applying sufficient pressure, This will leave
an Impression al the cormresponding place on the Candidale’'s Shoatl.

" {1. The ORS will be collecied by the invigilalor at the end of the examination.
12 ¥ou will b allowed 10 take away the Candidate's Sheet al the end of the examination.
13. Do nol lampar with or mutilate the ORS. Do not use the ORS lor rough work

14. Write your name, roll number and code ol the examinalion center, and sign with pen in the
space provided for this purposa on the ORS. Do not write any of these detalls anywhere
else on the ORS. Darken the appropriate bubble under each digit of your roll number,

DARKENING THE BUBBLES ON THE ORS

15. Use a BLACK BALL POINT PEN 1o darken the bubbles on the ORS.

16. Darken the bubble Q COMPLETELY.

17. The comrect way of darkemning a bubble s a5 : .

18. The ORS is machine-gradable. Ensure that the bubbles are darkened in the comect way.

18, Darken the bubblés OMNLY IF you are sure of the answear. Thare is NO WAY o ergse or
“un-darken” a darkened bubble.

Please see the last page of this booklet for rest of the Instructions.
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PART I : PHYSICS

= BECTION I (Maximura Marks: 28)

This scction cantaing SEVEN guestions

Each questicn bas FOUR options [A], [B], [C] and {D]. ONE OR MORE THAN ONE of I
these four oplions 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 ouly the bubble(s) correspendiog 1o all the correct option(s)
is(are) darkened

Partial Marks  : +1 For darkening a bubble correspornding Lo each correct aption,
provided NQ incorrect option is darkencd

Zera Marks 5.0 If nonc of the bubbles is darkened

Negative Marks : -2 In all other cases

For example, if [A], [C] and {D] are ell 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

Spaca for rough work
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[galliat.the bottom end of a uniform rope of constant mass per unit
! ape is attached 10 a fixed rigid support at 0. A transverse wave
g is produced at point O on the rope. The pulse takes time
{ wave pulse of wavelcngth A5 is produced at point 4 (Pulsc 2)
Nosition of M it takes time o to reach point O. Which of the
georrect?
.

O~ Pulsel

Pulse 2
A

fif the two pulses (Pulse | and Pulse 2) are the same at the midpoint of

L
i utiy pulse along thc rope is independent of its frcquency and

i of Pulse 1 becomes longer when it reaches point 4

“

Space for rough work

—

Q.2 A circular wnsulated copper wire loop is twisted to form two loops of area A and 24 as
shown in the figure. 41 the point of crossing the wires remain electrically insulated from
each other. The €ntire loop lics in the plane (of ‘the paper). A uniform magnctic field B
points into the plane of the paper. At £ =, thc loop starts rotating about the common
diameter as axis with a constan! angular velocity @ in the magnetie field. Which of the
following options is/are correct?

Lk}’ The oet emf induced due to both the loops is proportional to cos wf -

[BT The rac of change of the flux is maximum when the planc of the loops is
perpeadicular to plane of the paper

[C] The amplitude of the maximum nct emf induced duc to both the loops is equal to the
amplitude of maximum em/f induced in the smaller loop alene

[D] The emf induced in the loop is proportional to the sum of the areas of the two loops

Space for rough work
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Q.3 A block of mass M has a circular cut with & frictioniess surface &s shown, The block rests
on the horizontal frictionless surface of a fixed table. Initially the right edge of the block is
dt x = 0, in a co-ordinate system fived to the table. A point mass m is released from rest at
the topmost point of the puth s shown and it slides down. When (e mass loses contact

. with the block, its position is x and the velocify 18 v. At that instant, which of the [ullewing
options is/ars correct?

[X] The velocity of the point muss mis: v = FE%

l+i
: ! T L
[BT The x component of displacement of the center of mass of the block M js e
[C] The position of the point mass ix: ¥ = —-ﬁﬁ
[D] Tbe velocity of the block Mis: V = — T /2gR
Space for rough work
‘4

QA4 A flat plate it moving normal to its plane trough a gas under 1he petion of & coustant force
F. The gas ks kept at o very low pressure, The speed of the plate v is much less than the
sverage speed w of the gas molecules. Which of (he following options ks/ure true?

[A] The pressure ‘difference between the leading and tmiling faces of the plate is
proportional to wv

[#]  Atalates time the external force F bulances the resistive foree

[2T The resistive force experienced by the plate is proportional to v

{I3] The plate will continue to move with constant non-zéro Bcceleration, at all times

Q.5 In the circuit shown, L = 1 pgH, € = 1 uF and R = 1 kQ. They arc connected in series with
an a.c. source V = V; sln wt as shown. Which of the following eptions is/are correct?
L=lpH C=1pF R=1kQ

Vo sinw ¢

[A] The current will he in phase with the valsge if w = 10* rad. s™*
[B] Atew > 10° rad.s™', the cirenit behaves like a capacitor

[Q]/ The frequency at which the current will be in phase with the voltage is independent
of H

[D] At @~0 the current flowing through the circuit becomes nearly zero

Space for rough work
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Q6

Q7

For an isosceles prism of angle A and refractive index p, it is found that the anglc of
migdimum deviation 8,, = A. Which of the following options is/arc correct?
I
,[K]’ At minimum deviation, the incident angle {; and the refracting angle 7, at the first
refracting swrface are related by r, = (i,/2)

[B] For this prism, the refractive index p and the angle of prism A are related as
A=t (9

LQ']/ '?B:r’_rhc anglc of incidence {;, = A, the ray inside the prism is parallel to the base of
the prism

[D} For this prism, the emergent ray at the second swface will be tangental to the
surface when the anglc of incidence at the first surface s

ij = sin™! [sInA ‘4 coszg— 1 —cosA]

A human body has a surface area of approximately 1 m2. The normat body temperaturc is
10K above the surrounding room tcraperature Ty. Take the room temperature to be
To = 300 K. For T, = 300K, the value of oT§ = 460 Wm™2 (where o is the Stefan-
Boltzmann constant). Which of the following options is/are correct?

K If the surrounding temperaturc reduces by a small amount ATy « Ty, then o
maintain the same body temperature the sarme (living) buman being nceds to radiate
AW = 40T3AT, more cocrgy per unit time

IBT Reducing the exposed surface area of the body (e.g. by curling up) allows bumans to

maintaig the same body tcmperaturc while reducing the energy lost by radiation

[C] If the body temperature riscs significantly then the peak in the spectrum of
clectromagaetic radiation emitted by the body would shifi to longer wavelengths

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

8/36
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Full Marks
Zero Marks

SECTION 2 (Maximura Marks: 15)

= This scotion contains FIVE questions

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

= For cach qucstion, darken the bubble corresponding to the correct intcger in the ORS

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

: +3 I[fonly the bubble corresponding 1o the correct answer is darkened

0 In all other cases

Q8
&

Q9
©

A drop of liquid of radius R = 1072 m having surface tension § = % Nm™1 divides itself
into K identical drops. In this process the total change in the surface cnergy AU = 1073 J.
If K = 107 thep the value of @ is

A monochromatic light is travclling in a medium of refractive index n = 1.6, It enters a
stack of glass layers from the bottom side at an angle € = 30°. The intcrfaces of the glass
layers are parallel to each other. The rcfractive indices of different glass layers arc
monotonieally decreasing as 7, = 7 — mAn, where ni,, is the refractive index of the m" slab
and An = 0.1 (see the figure). The ray is refracted out parallcl 10 the interface between the
(m— )™ and m" slabs from the right side of the stack. What is the valuc of m?

m n—man

m-1  n-{m-1JAn __—7 =

2 n-24An
T4 n-An

9136
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Q.10 "' is an isotope of lodine that f decays 1o on isotope of Xenon with a half-life of 8 days. Q.12 A stationary source emits sound of frequency fo = 492 Hz. The sound Is reflected by a
A small amount of a serum labelled with "1 is injected into the blood of a person. The large car gpproaching the source with a speed of 2 ms™". The reflected signal 15 received
activity of the armount of "I injected was 2.4 ¥10° Beequerel (Bg). It is known that the @ by the source and superposed with the original. What will be the beat frequency of the

@ injected serum will get distributed uniformly in the blood stream in less than balf an hour. n;su[ﬁng signal in Hz? {Given that the speed of sound in air is 330 ms™" and the car
After 11.5 bours, 2.5 ml of blood is drawn from the person’s body, and gives an activity of [ reflects the sound al the frequency if has received).
115 Bq. The total volume of blood in the person’s body, in liters is approximustely
(youmayuse ¢* = 1 + x for [x] € 1and In2 = 0.7). - Space for rough work

—

Q.11 An electron in a hydrogen stom undergoes a transition from an orbit with gquantum number
n; to another with quantum number ne. V; and V; are respectively the initial and final

potential energies of the electron. If -v‘% = 6.25, then the smallest possible n; is .

Space for rough work 2.5 WS —» 1.8
Vo ag wruwd
g 3 3
a_ - 2 xlo
e

e
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. " SECTION 3 (Maxlmum Marks: 18)

o
Jl This section contains SIX questions of matching type

.‘,‘ ms section contains TWO tables (each baving 3 columns and 4 rows)
1 « Based on each table, there are THREE questions

1. Each question bas FOUR options [A], [B], {C], and [D]. ONLY ONE of these four options
is correzt -

« 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 catcpories:

Full Marks : +3  Ifonly the bubble corresponding to the correct éption is darkcned
Zuro Marks © 0 If none of the bubbles is darkened

Answer Q.13, Q.14 and Q.15 hy appropriately matching the information given in the three
columas of the following table.

A charged particle (ejectron or proton) is introduced at the origin (x = 0,y = 0,z = 0) with a
given initial velocity #. A uniform clectric field E and a uniform magnetic field B exist
everywhere. The vclocity ¥, clectric Geld E and magnetic field B arc given in columns 1, 2 and
3, respectively. The quantities £y, By are positive in magnitude.

Negative Marks: -1 Inall other cases

Space for rough work

*4

Column 1 Column 2 Colurmn 3
(1)  Electron with § = 2§—:2 () E=E2 (P) B = —B,2
(@) EBlectron with # = %:- (iiy E=—E9 (Q =82
(11) Proton with # = 0 (i) E = —E2 (R) B = B
(IV) Proton with # = 2:—:2 (iv) E = E,2 (S) B =B,?

Q.13 In which casc will the pariicle move in a straight hnc with constant velocity?

B av) ®(s) (B] M) @®) [C] (N () (S)  [D] (UD)Gu) @)

Q.14 In which casc will the particle describe a helical path with axis along the positive z
direction?
[A} OV) () (5) [B] II) (i) (R) (€ @yaE e av) e
Q.15 In which case would the particle move in a straight line along the ncgative dircction of y-

axisi(i.e: move along - 9)?

[A] () (i) () (B] (V)@ (s) Ly @n@®)  [D] () (Q)

Space for rough work
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Answer .16, Q.17 sod Q.18 by appropriately matching the information given in the three
, columns of the following table.

An ydeal gas is ﬁndc:going a cyclic thermodynamic process in different ways &3 shown m the

corresponding P — V dingrams in columo 3 of the table. Consider only the path from state 1 to
“state 2, W denotes the comresponding work done on the system. The equations and plots in the
table bave standard notations as used in thermodynamic processes. Here y is the ratio of hest
| capacities at constant pressure and constant volume. The number of moles in the gas is n.

Column | Column 2 ) Column 3

[1) 33 (i) (F)

| # 1 2
i
/ 1 Isothermnl Q

Wi = | PV~ P W)
p=1
| (i) Q@ ;
‘ 1
Wiz = =PV, + P1; Isochonic
2
(un) (iii) ®)
f4 1
¢ 2
Wi, =0 Isobaric
v
av) (iv) (S)
’,
Wi = —nRTln(;;‘-) Adisbatie )

Space for rough work
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Q.16 Which of the following options i the only correct repeesentatian of a process in which
AU = AQ - PAV T

JAS QD G (P) [B] @) (i) (S) [C) M@y  [D] (M) (v)(R)

Q.17 Which ove of the following options is the correct combinution?

(Al (D) (iv) (P) (B] M) €] DGR 18] Q) (i) (S)

Q.18 Which one of the following options correctly represents a thermodynamic process that is
used as a correction in the determination of the speed of sound in an ideal gus?

W an@)® (8] MGEHQ €l M@GH® ©f O
END OF PART [ : PRYSICS

Space for rough work
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' PART II : CHEMISTRY

)

SECTION 1 (Maximum Marks: 28)

;
J Tl}is section contains SEVEN questions

* Each question has FOUR options [A], [B), [C] aad [D]. ONE OR MORE THAN ONE of
thesc four options is{arc) correct

| ey 62 v %
. for each question, darken the bubble(s) corresponding 10 all the correct option(s) in the ORS

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

Full Marks cHl
Partial Marks . +1

Zero Marks 7 0
Negative Marks : -2

If only the bubble(s) comresponding to all the correet option(s)
is{arc) darkencd

For darkening a bubble corresponding to each correct option,
provided NO incorrect option is darkened

If none of the bubbles is darkened

In all other cases

* For example, if {A], [C] and [D] arc 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 darkencd

Q.19 An ideal gas is expanded from (pi, Vi, T1) to (pa, V3, T2) under different conditions. The
correct statemeni(s) among the following is(are)

73]

(B]

(D}

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 V2
under isothermal ¢onditions

The change in inlernal energy of the gas is (i) zero, if it is expanded reversibly with
T\ = Ty, and (ii) positive, if it is expanded reversibly under adiabatic conditions with
Ti#T:

If the expansion is carricd out freely, it is simultancously both isothermal as well as
adiabatic

The work done on the gas is maximwm when it is compressed irreversibly from
(P2, V2) 10 (py, V) against constant pressurc py

16/36

Space for rough work O u\:"‘v
LA

8

*4

Q.20 Thbe ITUPAC name(s) of the following compound is(arc)

. H,C—@—a
IA’T 4-methylchlorohenzene [B] 4-chlorotoluenc

(C] 1-<hloro4-methylbenzene [D] 1-methyl-4-chlorobenzene

Space for rough work

17/36

*4




Q.21 For u solution formed by mixing liquids L snd M, the vapour pressure of L plotted against

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

1 Xy 0

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

fromx =0tox =1

[B] Atactive intermolecular interactions between L-L in purc liquid L and M-M in
pure liquid M are stronger than those between L-M when mixed in solution

(C} The point Z represents vapour pressure of pure liquid M and Raonlt's law is obcyed
whenx > 0

[D] The point Z represents vapour pressure of pure liquid L and Rapult’s law is obcyced
whenx; > 1

Ll

Space for rough work
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22 The correct statement(s) for the following addition resctions is(are)

G A~ Br; / CHCl,
- Vi - N
LA M and N
%
e cn /
@ Bry / CHCI, R

H H

{A] (M and O) and (N and P) are two pairs of enantiomers

j,Bf Bromipation proceeds through frans-sddition in both the reaclions
[C] O and P are identical malecules

21 (M and O) and (N and P) are two pairs of diastercomers

Q.23 Addition of excess aqueous ammonia 1o a pink coloured aqueous solution of MCl:-6H;0

(X) and NHLCI gives ua octabedral complex Y in the presence of air. In agueous solution,
complex Y behaves #s 1:3 electrolyte. The reaction of X with excess HCI at room
temperature results in the formmticn 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) cormect?

[A] The hybridization of the central metal iom in X is d’sp®

[B] Addition of silver nitrate to X gives ouly two equivalents of silver chloride

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

jB‘f Zis a tetrahedm! complex

19136
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Q.24 The c?nccl statement(s) about the oxoacids, HCIO, and HCIO, is(are} - (l,L.Q p » - SECTION 2 (Maximum Marks: 15)
LS S

{A] [The central atom in both HCIO, and HCIQ is sp® hybridized
1!"B] 1 HCIQq is formed in the reaction between Cl; and H;0
(C] The conjugate base of HCIO4 is weaker base than Ho0
2 HCIO; is more acidic than HCIO becausc of the resonance stabilization of its anion

= This scction contains FIVE questions

* The answcr to cach question xs a SINGLE DIGIT INTEGER rangmg from 0 to 9, both
inclusive

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

Q. 25 The color of the Xz molecules of group 17 elements changes gradually from ycllow to + For cach question, rarks will be awarded in one of the following categories:
violet dé%n'the group. This is dué to

Full Marks . +3  If only the bubble corresponding 1o the correct ansx;'cr is darkened
Zero Marks 0 Inall other cases

[A] dccrease in #*-0* gap down the group

[B] decrease in ionization encrgy down the group Q.26 The sum of the number of lone pairs of electrons on each central atom in the following

2] the physical state of X; at room temperature changes from gas to solid down the specics 15 . @ . . _
group [TeBre]™, [BrFa]’, SNF;, and [XeFs]™ w2
@ (Atomic oumbers: N=7,F=9, 8 =16, Br =35, Te = 52, Xe = 54) e
[D] decrease in HOMO-LUMO gap down the group Qd ) w Jora
£ . ~0A" ;
Space for rough work ] “ B
r | Q.27 Among the following, the number of aromatic compound(s) is

| | ® OAZ)S@@

& & OO oY

Space for rough work
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@ Q.28 Among fis, He , Liz, Bes, lf; 6-» Nz, Oy, and F3, the pumber of diamagnetic species is
(Atomic pumbers: U= |, He=2, Li=3 Re=4 B=5C=6N=7,0=8§,F=9)
|

Q. 29 A crystalline solid of a pure substance has a facecentred C\lblC sb'ucture with a celt edge of
400 pm, If the density of the substance in the crystal is 8 g em” . then the number of atoms

present in 256 g of the oryetal is ¥.x 10, The value of N is

(30 The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was
determined by using a conductivity cell consisting of platinized Pttlet:mdex The distance
between the clectrodes is 120 cm with an area of cross section of 1 c:_x;x_ The conductance

@f of this solution was found to be 5x1077S. The pH of the solution xs 4. The value of
/ limiting molar conductivity (A' ) of this weak monobasic acid in aqueous solution is

Zx10*S ™' mol™. The value of Z is

Space for rough work 1= 255 %
&~ ! %_ 435k :‘:‘;, - %
AL SEIE= W ® ek
~”
22/36 .4

SECTION 3 (Maximum Marks: 18)
* This section contains SIX questions of matching type
» This scction contains TWO tables (each huving 3 columns and 4 rows)
« Based on cach table, there arc THREE questions

* Earch question has FOUR options [A], {B], [C], and {D]. ONLY ONE of these four options
is correct

* For cach question, darken the bubble corresponding to the correcs option in the ORS
= For each question, marks will be awarded in ope of the following eategaries:

Full Marks ~ : +3  I[fonly the bubble comresponding to the correct option is darkened
Zero Marks  : 0 Ifnone of the bubbles is darkencd
Negatlve Marks: -1 In all other cases

Space for rough work
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Answer Q.31, Q.32 and Q33 by appropriately matching the Information given in the three
| columas of the following table.

The wave function, ¥, .,
pol’ar coordinates (r, £, ¢) of the electron and charaeterized by the quantum numbers n, / 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 a, is Bohr radius.

is a mathcmatical function whose value depends upon spherical

Column 1 Column 2 'Column 3
(I) 1s orbital ™ 2 : (z] ®) ~
1 w =] e\* :
Owsn = (2] i
i
N~
E
=
0 \./d ~
; ria,—
(1) 25 orbital (ii) One radial node (Q) Probability density at nucleus
3 i »
ﬂ’
(11£) 2p; orbital % . [”) (R) Probability density 1s maximum
I (u-l) 'lle.n. % E‘] re i cosf at nucleus
ao

(TV) 3d,” orbital (iv) xy-pia.nc is a noda! plane (S) Emergy needed to excite
electron from 1= 2 state to n =

4 state is i—; tirhes the energy

needed to excite clectron from

n=2state to n = 6 state

Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the three
columns of the (ollowing table.

Columns I, 2 and 3 contain starting materials, reactiod conditions, and type of reactions,
respectively. 3 o
Column 1 Column 2 Column 3
(I) Toluene (1) NaOH/ Bry (P) Condensation
(1) Acetophenone (11) Bry/ hy (Q) Carboxylation
(UI) Benzaldehyde (iii} (CH;CO).0/ CH;COOK | (R) Substitution
(V) Phenol (iv) NaOH/ CO; (S) Haloform

Q.34 The only CORRECT combination in which the reaction proceeds through radical
mechanism is

[A] (M) HEQ (B] @Gy @  [C) (D) (i) (R)’ 2] G ®R)

Q.35 For the synthesis of benzoic acid, the only CORRECT combination is

[A] (D G)(S) (B] M v)(Q [€] W GE)@E 2 @niv)®)

Q.36 The only CORRECT combination that gives two differcnt carboxylic acids is

K ENQ B M@E® (€] OGO (D] QU (iii) (P)

END OF PART Il : CHEMISTRY

Q.31 For He" ion, the only INCORRECT combination is

[A] (@) () w{ (n (i (Q [C1 O G (R) D] MEGH®)
Q.32 For the given orbital in Column 1, the only CORRECT combination for any hydrogen-like
species is

fA] @) (i) (P) [ﬁ M (i) () {C1 aV)(v)®R) (D] (UI) (i) (P)
Q.33 For hydrogen atom, the only CORRECT combination is

[A) MO @) [(B] M @v)(R) €} MO 2 OTOIS))

Space for rough work
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PART III : MATHEMATICS

SECTION I (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 cach question, darken the bubhle(s) corresponding to all the correct optioo(s) in the ORS

* For cach queéstion, marks will be awarded in one of the following eatepories:

If only the hubble(s) corresponding to all the correct option(s)
is(are) darkened

For darkening a bubblé corresponding to each correct aplion,
provided NO incorreet option is darkened

If none of the hubbles is darkened

In all other cases

| Full Marks D+
‘I Partial Marks  : +1
Zera Marks 0
|  Negative Marks : -2
* For example, if [A], {C] and [D] arc all the correet options for a question, darkening all these

three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkeniog (A]

and [B] will get -2 marks, as a wrong option is also darkened

Q.37 Let X and ¥ be two cvents sueh that P(X) = % P(X|Y) =3 and P(Y|X) =% Thea

JAT P(Y) =%

[C] PGXuUY) =§

B) POXIN) =3

[D] B(X nY) =§

Q38 Let f:R— (0,1) be a continuous functon. Then, wiich of the following function(s)
bas(have) the value zero at some point in the interval (0, 1)?

(Al e*— [* f(e)sine de (B] fG)+ [3f(©sintde

[C] x— [F 7 f(t)costde D] x®—f(x)
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Q.39 Leta, b, x and y be real numbers such that @ — b = 1 and y # 0. If the complex oumber

““”) =y, then which of the fotlowing is(are) possible value(s) of

z = x + {y satisfies Im( o

x? 3 oy tOR Y2
- Xl s

s [A] 1=J1 + % {Hf—l—,/l—y’ 1::1_%;}3\%{
oy
[C] 1+y1+y? P -1+1-y2
S
Q40 If 2x —y + 1 = 0 js a tangent to the byperbola 25— L= 1, then which of the following

CANNOT be sides of a right angled trianglc?
AT 4,1 (BT 24,4,1 (21 a,4,2 B[ 24,8,1

(A RY € 4 - 6 ~!

Q.41 Let [x] be the greatest ifiteger less than or equals to x. Then, at which of the following
point(s) the function f(x) = cos(x(x + [x])) is discontinuous?

(A x=-1 [B]::=1.E~ [C] x=0 @f x=2
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Q.42 Which of the following 1s{are) NOT the square of a 3% 3 matrix with real entries? [ SECTION 2 (Maximum Marks: 15) D
1
L g0 1 ¢ 0 * This section contains FIVE questions
14 o 1 o] [}'»rj[o -1 0] e e T
0 0 -1 0 0 -1 * The answer to each guestion is a SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive
-1 0 0 1 6.0
wlfo -1 o 01 |6 1 0 * For each question; darken the bubbie comresponding to the corect integer in the ORS
[ 0 -1 0 0 1
oz o] ® Far cach question, marks will be awarded in e of the (ollowing categories:
(.43 If a chord, which is not a tangent, of the parabola y? = 16x has the equation 2x +y = p, Full Marks  : 43 If only the hubble correspoading to the correct answer is darkened
and midpoint (h, k), then which of the (ollowing is{are) possible valie(s) of p, h and k7 | ZeroMorks @ 0 Inall other cases N
g . Q.44 For a real number ¢, if the system
[A] p=-Lh=1Lk==3 [B] p=2.h=3k=-4 o I i [ b
(€] p=—2h=2k=—4 [D] p=5Sh=4k=-3 0] . 2 e qlhz 1
> of linear equations, has infinitely many solutions, then 1 + a + @* =
Space for rough work
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el °.'.',') aay Q.45 The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24,
@ then what is the length of its smallest side?
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Q6 Let /R - R be a differentiable function such that f (0) = 0,/ E)=3mdr@=11r

2
® 9(x) = j[f’(t) cosec t — cott cosect f(t)]dt

(forx € (0,;- ,then limg_g g(x) =
i

; P,
Q.4LI For how tnany values of p, the circle x2 + y? + 2x + 4y - p = 0 and the eoordinate axes
® | bave exactly thrce common points?

Qi48 Words of length 10 are formed using the letters A,B,C,D,E,F,G,H,L]. Let x be the
@ number of such words wbere no lctter is repeated; and let y ‘be the number of such words
wbere exaetly one leticr is repeated twice and no ather letier is repeated. Then, % =

SECTION 3 (Maximum Marks: 18)
+ This section contaiss SIX questions of matcbing type
= This section contains TWO tables (each having 3 columns and 4 rows)
+ Based on each table, there are THREE qucstions

* Eacb question has FOUR options [Al, [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 eacb question, marks will be awarded in one of the following categories:

Full Marks, :+3 If énly the bubble corresponding to the correct option is darkened
Zero Marks  : 0 If none of the bubbles is darkened
Negative Marks: -1 In all otheér cases
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Answer Q.49, .50 and Q.51 by appropiriately matching the information given In the three
i columns of the following table.

Colurmes 1, 2 and 3 contuin conics, equations of tangents to the comics and points of contnct,
respectively.

Column 1 Column 2 Column 3
)  xP4+y?=dl (i) my = mx + a ® (5.2

W = +afy? =a® | (i} y=mx+adm? 1 @ (J:ETT:—( -.frn:ﬂ)

| 5 s T —aln
) y* =4ax i) y =me+ Vo —1 | (R (Ferey 7o)

gt -
av) x2-a?y? =d? (iv) y=mx+vaZmt+1 |(5) ;,:1%% P ;1.:;)

Aunswer (.52, ©.53 and ().54 by appropriately matching the information given in the three
columns af the following table.

[Let f(x) = « 4 log, x — xlog, x, x & (D,00).

*  Column | centaing information aboul zeros of £(x), f'(x) and "' (x)
*  Column 2 containg information sbout the lmiting behavior of £(x), /' (x) and /" (x) at infinity.
+  Column 3-contuins informntion about increasing/decressing nature of £(x) and f'(x).

_ Column | Column 2 | Column 3

(D) fG)=0forsome x € (1, ) | (@) limew [(x) =0 f;) [ i3 increasing in (0, 1)

(ﬁ) [(x)=0forsomex € (1, &) [(i) limgac f(x) =~ Q) f is decreasing in (e, €?)

(1D f'(x) = 0 for some x € (0, 1) (1/11) limy ... f'(x) = —eo| (R} f’ iz increasing in (0, 1)

Q.49 For a = ¥Z, 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?

6 © Bl OH0E (€1 am @) e) [D} O1) (i) (Q)

Q.50 The tangent 1o a suitable conic (Column 1) at (v3, %) is found to be V3x + 2y = 4, then
which of the following options is the only CORRECT combination?

wlav) v (s) P M E®) (€ a3 ) (D) @ (i) (R)

Q.51 If a tangent 1o o suitable conic (Column 1) is found to be y = x + B and its point of contact
is (8, 16), then which of the following oplions is the only CORRELCT combination?

K an e I OTG(®) [€] Won®  [2] W) Q)

(IV) f"“(x) = O forsome x € (1, ¢) (‘i'v) limg . f7(x) =0 | (8)f"is decreasing in (e, e?)
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Q.52 Which of the following options is the anly INCORRECT combination?

[A] (D) (D) (P) [B) M@ €} (HGp@E  B] D@ ®)

Q.53 Which of the following options is the only CORRECT eombination?
(A] (@@ R) (Bl )GV @) & WEDE)  Pravo©)

(.54 Which of the fotlowing options is the enly CORRECT combination?
[A} (1D (i) (R) M avme (€ meE) er MW@

END OF THE QUESTION PAPER
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