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PART I : PHYSICS

Full Marks T +4 If only the bubble(s) corresponding to all the correct option(s)
Partial Marks s+l For darkening a bubble corresponding to each correct option,

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

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:

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

SECTION 1 (Maximum Marks: 28)

is(are) darkened

provided NO incorrect option is darkened

Q.1 _A flat plate is moving normal to its plane through a gas under the action of a constant force
F. The gas is kept at-a very low pressure. The speed of the plate v is much less than the
average speed u of the gas molecules. Which of the following options is/are true?

JA]

(B]

LA

(D]

The resistive force experienced by the plate is proportional to v
At a later time the external force F balances the resistive force
The plate will continue to move with constant non-zero acceleration, at all times

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

3/36

Space for rough work

*3

{
i







'0'-' Pulse 1 Q 5

pulse2

B Ihevﬁlociﬁ_ies-?fihc two -:m;m a»nx'sej_i @m_se.z) arethesamat tﬁg..j;piﬂpoin:‘df |

[C] The wave!mgth ofPulsc 1 becmnes longer when ztreachzspmntA

‘The veloclty of any pulSc along the rope is mdependent of its frequency and
waveleagth . _
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Q 4 FOl’ an mnscel;:s P!‘lsm of angle A and reﬁ‘acnvc index p, it is found that tbc angle of
ﬂuﬂﬂnﬂmd&ﬁaﬁﬁn m—-A Whmhofthefoﬂowmgopﬁonsns/arecorrec L

*roftcting surfuce are related by 7y = (1/2)

\paj For this prism, the reﬁ'acuve mdmg and the aug.le" '6_f prism A are réiated as
A—-cos‘l( ) _ - e

[C] For this prism, the cmergent ray at the second surface will be wngentlal to the

surface when the angle of incidence at the surface is

iy zsm [smA ’4cosz-—1—cosA]

\M For the angle of mcldence 11 = A, the ray inside the prism is parallel to the base of

the prism

s

QS Inﬂlecn'clutshown,L-luH t'.’- 1uF and R = 1 kQ. Theya:econnectedmsm” i
© anac. som'ceV Vo sin wt as shown. Which of the following options is/are coxreét?
L=1puH C=1uF R=1kQ

4 VqSil'I.O.) t )

“[A] Atw » 10 rad. s;l, the circuit behaves like a capacitor
\[B] At w~0 the current ﬂowing through the circuit becomes nearly zero
~[C] The current will be in phase with the voltage if = 10% rad. s~

\[,D’_I' The frequency at which the current will be in .pha_s_e with the voltage is independent
of R _ _ .

9 dohen | | Space for rough work




Q 6 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 nght edge of the block is
Catx=0, mace—m*dmafesysremﬁxedra the table. A point mass m is released from rest at
~ the topmost point of the path as shown and it Indes down. When the mass loses contact

with the block, its posmon isx and the veiocxty is v. At that mstam, whlch of the fnllowmg

options is/are correct_'? ' L‘*"‘ 3“1‘ %@ gl %M ot
“‘UL‘?L)““ M S _ e
::»{R:’\ R | 7'3‘"' = N ._;-2 ) -
oo AL 'I‘hevcloc.lty cfﬂmblockst y=_2 Jig— | |

_./’"(
\[BT The x component of dlsplacement of thc center of mass of the block M is: — ;Rm

mR

[C] The position of the pomt mass s x = —V2——

M+m

v[’D] Thevelomtyofthepomtmassrms v—r‘":jg%

Space for rough work |
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in one of the follc SOUES-

Q8 A stationary source emits sound of fraquency fo = 492 Ha. The sound is reflcted by a
large car approaching the source with a speed of 2 ms™. The reflected signal is received
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 car
 reflects the sound at the frequency it has received). () . o

n; to another with quantum number ny. V; and Vy are respectively the initial and final

@5 Anclectron in  hydrogen stom undergocsa transition fom an orit with quantum number
| potential energies of the clectron. 1f ¥+ = 6.25, then the smallest possible iy is (")

o o Smccformughwork -
Voo R

L. pder. £oagu( 23EYmS
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/ Q 10 A drop of hqmd of radius R = 10-2 m havmg surface tension § = 2% Nm 1 divides itself
into K identical drops. In this process the total chauge in thc smface energy AU =10"3).
IfK =107 tbenmevalue ofms .

e QI By js an lsotow of Iodme that § decays to an 1sotope of Xenon w1th a half-llfe of 8 days
A small amount of a serum labelled with I is injected into the blood of a person. The
activity of the amount of *'I injected was 2.4 X10° Becquerel (Bq). 1t is known that the

- injected serum will get distributed uniformly in the blood stream in less than half an hour.
 After 11.5 hours, 2.5 mi 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 htem is approxlmatcly
~ (you may use e* ~1+xfor|x| < landIn2 ~07). o

) -Sha'.ce for rough work
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Q.12 A monochromatic light s trav

stackofglasslaymﬁ'omthei:ommatananglee 3

layers are parallel to each o

Jii mamﬁdl?‘mnnfmﬁaotwemdexn-—lﬁ Itentersa

0°. The interfaces of the glass

ther. The refractive indices of different glass layers are
An, whemn,wthere&acnvemd:xofﬂaeu“ﬁa%

1 monotonically decreasing as #m = 1 — m
~ and An = 0.1 (see the figure). Thcmylsmfractedmtparaﬂeltoﬂlemterfacebetw&énﬂw_
(m-—l) mdm“slabsmmengmsmmftmsmmwmwam“fm? -
M\mﬁ \u S TTRRRR 9
a ﬁ 06— o 1m)x1 el ﬂ*(mdlik}-/’f a
_."- ,‘..-:_ e
0'1 | Of o =
3 = n-3An
2 —n-7An
1 —Tan
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* Each questton has FOUR opnons [A] [B],"
iscorrect
i '! f

. For each questxon, darken the bubble cormspm@ng to the cofmct opmm m the ORS
* For each quest:on, mm-ks will be awarded in one of the follo |

 Full Marks 43 If only thg bubble: conespondmg’ﬁo ﬂ:e conect op?wﬂ is flarkened
Zero _Mm_-ks'_ : 0 Ifnoneof the bubbies is darkened
_Negative Marks: -1 !11 all other mgs_ -

Space for rough work




Answer Q.13, Q.14 and Q.15:by appropriately matching the information given in the three
columns of the following table.

A charged patticle (electron or proton) S introduced at the origin (x = 0,y.= 0,z = 0) with a

-

given initial velocity 7. A uniform electric field E and a uniform magnetic field B exist

—

everywhere, The velocity . electric field E and magnetic field B are given in columns 1, 2 and
3, respectively; The quantities Eo, B, are posifive in magnitude.

Column 1 Column 2 Column 3
() - Electron with 7 = zgﬂnf () E=Eo? (@) B = —Bo%
@D Electron with # = ‘z—‘;y (i) E = —Eo¥ (Q) B = B,
(I1T) Proton with # = 0 | GiD) E = —EoR | ® B=By
(IV) Proton with 7 = 2 z—of (iv) E = Eo (S) B =By2 |

Q.13 In which case would the particle move in a straight line along the negative direction of y-
axis (i.e., move along - ¥)?

[A] (D) i) (P) B] () Gi)@Q (€ AV)GE)E) i a6 ®)

Q.14 In which case will the particle describe a helical path with axis along the positive z
direction?

(Al (D) (i) (R) [B] () @) @) [C] AV EH® DY aV) ® S

Q.15 In which case will the particle move in a straight line with constant 'veiocity?

J/’(T () (iii) (S) [B] () EH®  [C1 (VD) [D] (I (iii) (P)

Space for rough work
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Answer Q.16, Q.17 and Q.18 by appropriately matching the information given in the three
columas 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
l 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 v 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
M _ ® ®)
l ) d 41 2
' 1 Isothermal
Wl-z*:}',__‘i(Psz"'PlVﬂ & Q
' Vig
4y ' (11) ¢ Q
' ' i P‘r
i 1
ko Wi, = =PV, + PV, - Isochoric
O ' 2
3 A IS ' v
(my - . (iii) F R)
5 PT 1
2
Wy, =0 Isobaric k
. | :
Iv) (@iv) S

3 ) VZ
E | WiLz = —nRT IH(FI) Adiabatic b
£ _ 2

Space for rough work
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- Q16 Whlchoneofthefoﬂowmgoptmns caxrecﬂyrcpresenmaﬂ:ermodynamcprocessthatls
-- usedasaconecnonmmedetmmmumofthespeedofsmdmamdcalgas? o

(Al (r)(u) Q@ y OWE ([ MO® D WO

Q.17 Which one of the following options is the correct combmatlpn?
. [A] AD@@W) (®) [B] () (i) {S) [C] (ﬂ)(l‘f)’@-) [D} avy (19 (8)-

Q 18 Which of the foilowmg optmns is thc only correct reprcsentatlon ofa process in whlch
C AU=AQ- PAV‘? -

[A] () (i) (1’) @] {II) (m) ® [C} (II) (111) (S) [D] () (iv) R)
P -

- Spaceforroughwork

_ l_5f36 : - ' | x3




PART 11 : CHEMISTRY

SECTION 1 (Maximum Marks: 28)

This section contains SEVEN questions

. l * 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 1 +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

Zero Marks : 0 If none of the bubbles is darkened

Negative Marks : -2 In all other cases

i * 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

Q.19 The IUPAC name(s) of the following compound is(are)

L‘(] 1-chloro-4-methylbenzene [B] 1-methyl-4-chlorobenzene

, [C] 4-chlorotoluene [D] 4-methylchlorobenzene

Q.20 The correct statement(s) about the oxoacids, HClIO4 and HCIO, is(are) | |
g A1 The central atom in both HCIO, and HCIO is sp’ hybridized

[B] The conjugate base of HC1O4 is weaker base than H,O "0 - -.
[C] HCIO4 is formed in the reaction between Cl; and H,O

. m HC1Q; is more acidic than HCIO because of the resonance stabilization of its anion

Space for rough work -
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Q21 Fora solution f
& the mole fraction

[A] The point Z represents vapour pressure of pure liquid M and Raoult’s law is obeyed
The poit Z eprescts pare s pid M o Raculf o ooer=s.

Bl Thepoint Z represents vapour pressure of puse liquid M and Raoult's law is obeyed
__.__.&_ F's o ﬁ‘ome=0me=-—_1 - | b . . A - S

([0 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

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

iR

Space for rough work
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Q22 ‘Addition of excess aqueous ammonia to apmk coloured aqueous solution of MCL-6H,;0

- (X) and NH,ClI gives an octahedral _;’r!{mtbgprssence of air, In aqueous solution,

- ~complex Y behaves as 1:3 electro he reaction of X with excess HCI. at room

temperature results in the formation of 2 blue colouredq-mnplexz Thecalculatedspm
only magnetic moment of X and Z is M, whereas it is zero for complex Y.

Among the followmg options, whtch atenr %nt(s) 1s(a4'c) correct?

[A] Zisa tctrahdml complex

[B] The hybridization of the central metal ion in Y i is dzsp

[C] WhenXandZaremethbnumatWC the coiourofﬂxc solution is pink
[D] Addition of sxlver nitrate to Y gives only two eqmva.lents of sﬂver chlonde =

Space for rough w&g‘k_
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(u;) ﬂaﬂ)_fﬂ Brga‘CHCI-_:,

" JAf Brom in'a'ﬁon'pmceeds: ceeds through trans;a{_dditibﬁ in both the reactions

[B] Oandl’areldentwal molocules _
Rl (Mandﬂ)and(NandP)a:gtwopausofdmswreomers
\.[}21 (Mang)aggl(NandP)aretWOpazrsofemuomers '

" Space forroughwork
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@3 The colour of the Xz molecules ofgraup 17 elements < m :
vmletﬁown the gmup 'I‘lns is due to o

Em“P

[A} the physical state Ofxz at room tempemmre

[B] dmcmmwgapdomﬁemup S
[C} dmmmmfif)M&LUMOgapdawnthem
o] decreascmlonmuonenergyckmnﬂwm

Space for rough work




SECTION 2 (Maximum Marks: 15)

This section contains FIVE questions

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

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

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

Full Marks ~ : +3 If only the bubble corrésponding to the correct answer is darkened
Zero Marks ~ : 0 Inall other cases

Q.26 The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was

v 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

" " o+ ”‘aof this solution was found to be 5><1Q"T S. The pH of the solution is 4. The value of

limiting: molar conductivity (A",,,) of this weak monobasic acid in aqueous solution is

o 7 x10%S cm™! mol™. The value of Z is _

Q.27 The sum of the number of lone pairs of electrons on each central atom in the following
species is ‘

(TeBre]”", [BiFs]", SNF3, and [XeFs]” -/
(Atomic numbers: N=7,F =9, § =16, Br=35, Te = 52, Xe = 54) i

Space for rough work
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« This section contains TWO tables (each has}ingé. colu.mnsand drows)

« Based on each table, MWIBREEW

. Each qnestlon has Founqmns [A], [B, [C], and [D] ONLY ONE of m fmn' optlons_

- is correct
* For each questlon, darken th&bubble corresponding to the correct opuon m the ORS

* For each question, marks wﬂl be awarded in one of the following caggones
Full Marks ~ : +3 !f only ﬂle bubble corresponding to the correct opt:on is darkeucd

Zero Marks - 0 ifnone of the bubbles is darkened

N_eg_atiy*g.m_ _-1 In all other cases

Space for rough work
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Answer Q.31, Q.32 and Q.33 by ap Propriately matching the information given-in the three

columns of the following table.

The wave function, Yot I8 -2 mathematical function whose value depends upon spherical
polar coordinates (r,8,¢) of the electron and characterized by the quantum numbers n, | and
m, . Here r is distance from nucleus, # is colatitude afid ¢ is azimuth. In the mathematical
functions given in the Table, Z is atomic number and a, is Bohr radjus.

Column 1 Column?2 Column 3
(@) 1s orbital 2 (QJ (P)
(l) wn,f.m, o (é) € “ I
aO
)
0

(I) 2s orbital (i) One radial node (Q) Probability density at nucleys
. d
aO
(1) 2p; orbital | 5 (R) Probability density is maximam
O 4 1 3 S e
ao
(IV) 3d,” orbital (iv) xy-plane is a nodal plane (8) Energy needed to excite

electron from 5 = 2 state to n =

4 state is j—; times the energy

needed to excite electron from
n=25tateton=6state

Q.31 For hydrogen atom, the only CORRECT combination is

[f\] an @@ (Q) [B] (D (iv) (R) ggl M@ (S) D] M @) P
Q.32 For He" ion, the only INCORRECT combination_ is

[A] () (i) (R) IBT () (i) (Q) [T @ Gs) (D] M () (R)
Q.33 For t_he given orbital in Column 1, the only CORRECT combination for any hydrogen-like

species is _ |

[A] (V) (iv) (R) [B] (1) i) (P) Jer (II) (i) (P) (D] (@) Gy (S)

Space for rough work




Answer Q.34,/Q.35.and Q.36 by appropriately matching the information given in the three
- columns of the following table.

Columns 1, 2 and 3 contain starting materials, reaction conditions, and type of reactions;
respectively.
(o Column 1 Column 2 Column 3
. | @ Toluene (@) NaOH/ Br, (P) Condensation
‘ " [ Acetophenone -~ | (i) Bro/ v _ (Q) Carboxylation
= (11I) Benzaldehyde (iii) (CH,C0),0/ CH;COOK | (R) Substitution
(IV) Phenol ' b (iv) NaOH/ CO, (S) Haloform

Q.34 The only CORRECT combination that gives two different carboxylic acids is

[A] (D (V) (R) [B] @DGi®) €1 ODOE 1 av) (i) Q)

Q.35 The only CORRECT combination in which the reaction proceeds through radical
mechanism is

[A] () (i) (P) JB] (@ () R) €] V) (Q D] D) R)

Q.36 EOr the synthesis of benzoic acid, the only CORRECT combination is

[A] M) Q B] () ® [C] @ E [P (OE)

END OF PART II : CHEMISTRY

Space for rough work
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PART IIT : MATHEMATICS - /-7 . 5
> | SECTION/T (Maximum Marks: 28) ]
70 ¥, /” * This section contains SEVEN questions
A0 e Bach question has FOUR options [A], [B], [C] and.[D]. ONE OR MORE THAN ONE of
* these four options is(are) correct

/;“ 0 D * For'éach question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

X A * For each question, marks will be awarded in one of the following categories:
Full Marks 1+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 datkened

Zero Marks : 0 If none of the bubbles is darkened

Negative Marks : -2 In all other cases

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

Q.37 If a chord, which is not a tangent, of the parabola y2 = 16x has the equation 2x +y = p,
and midpoint (h, k), then which of the following is(are) possible value(s) of p, h and k?

[Al p=-Lh=1k=-3 (Bl p=5h=4k=-3
[Cl p=-2,h=2k=—4 }Bj P=2h=3k=24
Q.38 Let q, b, x and y be real numbers such thata-b=1andy¢0. If the complex number

Z = x + iy satisfies Im(azz:lb) =Y, then which of the following is(are) possible value(s) of
x?

[A] 1-1+52 [B] -1+J1-32
[C] 1+/1%y2 D] —1-/1=52

-L

Space for rough work




| Q.39 &txmrmm%&a?( X) ==,

CWewun=i L @ rm-E
'I.V P(X'Wki" o D) PAn =L

'Q401f2x —y +1 = 0 is a tangent to the hyperbola 5 —2 = 1, then which of the following
. CANNOT be sides ofamshtangwd mangze? . | |

‘[9} 'a,"'4,2 \[91 24,8, 1

[A] 2a,4,1

Q 41 Let [x] 'be the greatest mﬁeger les&*% or equals to x. Then at which of the followmg
point(s) the function f (x) =x cos(rr(x‘ +1x]) is dlscontmuous‘? -

. w#} x=2 - [B] x= g q(ﬁ x=1 M X = ..-1

B " '*“Spaceforroughwork - F t
. e — K ... 7 ) o - .
B ":"-*.3'_. . " . boog (9 -
—xioye >Ny Y- xay) . o
15 7 - - T k/ o7 (T o
=% Y / wEr o
. N -
' S gE ot jatetel A
9 _ 2 | | - ¥
S = 7 | T
T Jramt W{; - |
— =1 Wy f3e) =
. --]"f =1 ooy ($Ue) = —}
('.:*1}4’]\ .\E;.UE;\ C‘f"‘ff161 |
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Q43 Let iR 0.1 be o ”“ﬂ"w ction. Then
m“m"mﬁ“ at somic point in the int

128136
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uations Wmfm:tdymysommns,ﬂwnl*ﬂ+“z = ..

Q45 Forhowwanyvahtesf?fp,thecmlexz+J!z‘+2$+4}' p= ﬂsndthﬂmlﬂmmms -]
hweexacﬁyﬁueemmmpmnts‘? @ @ o '
' S Spsace for rough work
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4 L &:ml . 2(o4d)= 94 it “”f“wjf'z‘“z”'v%_F}dm*'aqd

otd - alz 3214 9 04

= d(dre) oy (ol‘ri@)
46 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? -- P o AR S

Q47)Words of length 10 are formed using the letters A,B, C, D, EF,GH,L]J. Let x be the

/" mumber of such words where no letter i repeated; and It y be the number of such words
where exactly one letter is repeated twice and 1o other letter is repeated. Then, - = @ |

Q48 Let f:R - R be a differentiable function such that £(0) = 0, (%) = 3 and f(0) = 1.1¢

oz _
g(x) = f[f’(t) cosect — cott cosect f(t)]dt

forx € (O'ér']’. thenhmx—'o‘g(x) = .:.‘ .' @

G - D, .‘ R _“?F\.v_h N L ,
Space for rough work
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sseﬂau«s {thimnm Marks 18) SR I

. Tlns sectmn contams SIX qucst:,ons of matchmg type

| 'tables (each havmg 3 columns and 4 rows)

‘+ ach question has FOUR;oﬁ&ons [Al. . (8], [Cl and [DJONLY

is correct W_"_' -

For each questmn darken the bubble correspondmg to the correct opt:nn in the ORS

For each quesnon, marks wﬂl be awarded in one of the follonggﬂgg__._

Full Marks D43 Ifonly the bubble correspondmg to ths correct optlon is da:kcncd )

Zero Marks < 0 Ifnone of the bubbles is darkened
NegatwsMwis 21" Inallothercases

| ..-S.P#G?,f.?r.__wv_shrwrk_ S
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Answer Q.49, Q.50 and Q.51 by appropriately matching the information given in the three
columns of the following table.

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

Column 1 Column 2 Column 3

m? '’

O  P+yi=d  |(@my=mix+a @ (i fn—“)

—ma a

1D - x* +a’y* =a? (i) y = mx +avm? + 1 Q (= —W)

(HI) yz = 4ax I (lll) y=mx+ W_—l (R) (v' ~a?m 1 )

a?m2+1’ va?mz+1

—a? -
[a@V) x2-a%y? =a?’ |(v) y = mx+V@ZmZF1 |(S) (o —)

a?mi-1" VaZm21

Q.49 If a tangent to a suitable conic (Column:1) is found to be ¥y =X+ 8 and its point of contact
is (8, 16), then which of the following options is the only CORRECT combination?

(Al ()G (Q  B] (@D G) (P) [€] M@ ®)  [D] @) Q)

Q.50 For a = V2, 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? :

Al O @ [B] (1)) (@) [C] @) () Q) [D] (D) () (P)
Q.5 1 The tangent to a suitable conic (Column 1) at (+/3, %) is found to be V3x + 2y = 4, then
which of the following options is the only CORRECT combination? Mz = 3/2_

[A] V) (i) (S) B MmmE® [ MGE)® [P @V)iv) ()

Space for rough work
3 -9 ay e
M:.Q.r = - LT 4

4= 'st@ﬁa‘}@}
ﬁ—n-ﬁ%‘a -q
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Answer Q.52, Q.53 and Q.54 by appropriately matching the information given in the three
columns of the following table.

Let f(x) = x +log. x — xloge x, X € (0, %) .
e Column 1 contains information about zeros of f(x), f "(x) and f" (x).
«  Column 2 -contains information about the limiting behavior of f(x), f'(x) and f(x) at infinity.
e Column 3 contains information about increasing/decreasing nature of f(x) and f'(x).

Column 1 " Column 2 Column 3

<

(@) f(x) = 0 for some x € (1, %) [f) limyeo f(x) =0 (PY f is increasing in (0, 1)

@D.f'(x) = 0 for some x € (1, ) ,0’15 lim,,,,‘m f(x) == (Q) f is decreasing in (e, e?)

@D () = 0 for some x € (0, 1) i) limyoo f'(2) = —eo J{R) f' is increasing in (0, 1)

(V) F() = 0 for some x € (1, &) |fiv) limye f" () =0 | (57" is decreasing in (e, e?)

Q.52 Which of the following options is the only CORRECT ¢combination?

[A] AV)(v) () Bl )G Q) [C] @) ) (P) [D] (D (iii) (R)

Q.53 Which of the following options is the only INCORRECT combination?

{A} (D (i) (P) B} M) Q €1 O Gi) @) Pl @O E)

Q:54 Which of the following options is the only CORRECT combination?

JAl @ (iii) (S) B} (OG)®) [C] A)GEv) @ [P} AVNOE)

END OF THE QUESTION PAPER

Space for rough work
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