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OPTICAL RESPONSE SHEET

)

The ORS {lop sheet) wil be provided with an atached Candidate’s Sheet (bollom sheel).
Tha Candidata’s Sheet is a carbon-less copy of the QRS

10. Darken the appropriate bubbles on the ORS by applying sufficiant prassure. This will leave
an impression at the corresponding piace on the Candidata’s Sheet.

11, The ORS will be collected by the inviglkator al the end of the examination,

12. You will be allowed 10 take away the Candidate’s Sheel at the and of tha examination,

13. Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.
14. Write your nams, roll nu

mber and code of the examination canter, and sign with pen in the
space provided for this purpose on the ORS. Do not write any of these details anywhaere
alse on the ORS. Darken the appropriate bubble under each digit of your roll numbar.
DARKENING THE BUBBLES ON THE ORS

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

17. The correct way ol darkening a bubble i1s as .

18, The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.
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1. Darken the bubbles ONLY IF you are sure of the answer. Thera is NO WAY to erase of
sun-darken” a darkened bubble.

Please sce lhe last page of this booklet for rest of the inslruclions
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PART I: PHYSICS

EECI'IDH I {Maximum Marks: 21)

* This section contains SEVEN Juestions

* Each question has FOUR options [A], [B], [C) and [3]. ONLY ONE of these four options is
correci

For each question, darken the bubble corresponding 1o the correct option i the ORS

following categorics;

-

For each question, marks will be awarded in ane of the

Frell Marks t3  Ifenly the bubble corresponding to the correct option 15 darkened |
Zero Marks 0 Ifnone of the bubbles is darkened -
|_ Negative Marks: -1 In all other caces |

ped conducting wire foop is carrying o steady state current 1 us shown

A
«{J.I/f—"k SYIIUTCITIC Star sha :
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/ m the figure The di
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- : : dius R whosc fotal mase _
S s i af jnsmntansous 1 . —
2 Cangider 80 'txpaﬂd".lsr'lﬂ::ﬁd, that the insfanfanedus dcnsnt}; dp TCImAns ”“'funl:.
£ A S e . : : - ) I
‘constant. The expans tional change n density (EE' IS constan

- - ' frac
ol valume. The Tate of | :
g point on the surfoge of the expanding sphere is proportional to
any

velocity v af

The

273 1
.-"f
; person measures the depth of a well by measuring the time interval between dropping

stone and recciving the sound of fmpact with the bottom of the well. The crrar 4 i

measurement of time is &7 = (.01 _zeconds ﬂnd_hu’: measures the depth of the well 1o be
L = 20 meters. Take the acceleration due to gravity_g = 10 ms™ and the veloeiry of

15 300 ms . Then the fractionalefror in the nmamremﬁ_{fﬂ:};{{cfrmﬂ i
S ms

=

-';I;Ilu.:ll.l

=

[n’l.j 0.2% ] ¥ [C] %4 I.DT [%,
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Lo
% rocket is Inunched normal Lo the surface of the Earth, away from the Sun, along e line
joiming the Sun and the Earth. The Sun is 3210 timges | e =

distance lallliL.lim:Llamtu]m:_mmns of the Earth, The escape welocity from

Earth’s gravitational field is v, = 11.2 km s™' The minimum imtial velogity (v5) required
for the rocket to be able 1o EI3-'1"-"- the Sun-Earth syarem 15 closest o

{(fgnore the rotation and revolurion of the Earth and rhe presence of anv other planet)

B] vy, =22kms"?

D] v =62 kims™?

Q.5 Three vectors P, -'.;I and R are shown n the figure. Let § be any point on the vedlor R. The

—

distance hetween the points P and 8 is b ;|H |. The general relation ameng veclors F A

d
5‘ s
A

N AR
I';‘

=
"f‘\
o

[A] §= (b—1)P+b(

(€] §= (1 -1P+ ¢ = {1-b)F + b{

Space for rough work



: oY = illuminated with hght of wavelen g} ;-- -
terial having M-Ium:m@_ - clenen
)(ﬂ Fh-ﬂm]l!ﬂlﬂ': mA hgppq’:ll;ﬂ'."h'ﬂ“ has a de D!‘HEII-E Wﬁ.i.?f]fngth ! E | A chooge o

AL 5

1< =] The fasizs .
i : hange Ady in dg. Th :

imvelength of the incadent Jight by 8A results tna & ge Adgin Az, Then the iy,

Adg AL i3 pm@nmmr 1o P

(Al A3/ [ea /A (€] ALA A4/

_‘,--"'

ans with number of sides 7= 3, 4,5, a8 shown i the figur,

The center of mass of all the pirlygens 15 at height & from the ground They soll on ,

horontal surface abaut the leading vertex witholl shipmpg and shding s depcted | e

pyxymm merease i height of the focus of the cenle of mass fot cach pulyion s A e

A depends on o and i as

OF Cuonseder gegulor poly

[A] b= hsin(3) “"’P@’}l (B] a=‘h-;@l(}l}

s ReC) w1 ,;mﬁh/(m;:ﬂr )

Space for rough work g
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08 Two coherent m

snd 5; of waveleneth 4 = B00&m o

placed symmetrically on esther side of the center of the circle as shown, e souices fire
soparated by a distance 4 = 1.8 mm. This nrrangement produces mterference frnges
visible as alternate bright and dirk spois on the circumference of the circle. The angular

spots is AF. Which of the following optiony

separaiion hetween wo consecutive bright

jsfare corrocr!

apochronatic point sHUrCEs 5

[A] The total number of fringes produced berween £ and Py in the first gusdrant s ¢lose

ta 3000

. [B] - A-dagesforwill be formed at-the patm-F;
At Py the arder of the fringe will be maxunum

[D] The angular separation between two consecutive bright spots decreases as we move

from P, to Py along the first quadrant

8/36

Space for rough work
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2.9 A wheel af
shown i
that 1t
the

? us B and mass M s .Fiﬂ.ll:ﬂl.l ol the botteom of a fixed step of heght R
af ‘E';“‘;-‘J'l CORstant force 1s continuously applied on the surface of the wheel s ]
mbs the siep without slipping. Consider the torque T about an axis normal

tEt of tha Paper passing throuph the point . Which of the (ollowing options 1%/are

N

Mmﬂ force is applied normal to the circumference ot point P then 1 is zeto

[B] If the force is apphed tangentially at point § then 1 % 0 but the wheel never climbs
the sizp

[C] If the force 1s applied at point P tangentially then t decreases continuously as the
wheel climbs

Jﬂﬁ t the force is applied normal 1o the circumference at point X then T is constant

LS
Space for rough waork
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[, : , : g L .
310 A uniform magnerie f deists in the region between ¥ = 0 and x = = (Fegion 2 n the

paper. A particle with charge +§ and

¢} pointmg sormally inte the planc of the .
; 5 ) 2 [rom region 1 at point Py (¥ = - /)

Hmeniuim podicected plong x-axis enters region
S hedy ﬁr-]h;'_' ‘|'|;1|[|;u..|.'i|'|g np[i{:n[g} Liare correcl?

Kogion 1 { Region 2 Region 3
(]
= =
. W i
A = Y-
G - w o J,I-/
P, &
L] - L]

 3RI2

=
in
]
&
=

[A] When the particle re-enters region 1 through the longest pnssih_le path in region 2, the
magnitude of the change in its linear momentum between point Py and the farthest

point from y-axis 15 pf'u'rf

[B] For & fixed B, particles of same charge § and same velocity v, the distance berween

the point P, and the point of re-entry into region 1 1s inversely proportional to the
mass of the particle

[C] Forf= LE ihe particle will enter region 3 through the point P, on x-axis

T aagR’

] For8> Ef; , the particle will re-enter region |

19/36

Space for rough work
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Q.11 A seurce of constant voltnge V¥ is connceted to a resistance R and two ideal inductors Ly

and L through a switch § as shown. There is po mutual inductance botween the two
. At t = {0, the switch is closed and current begins

¢ switch S s inin
Which of the following options is/are correct?

S &AM
R
s g ae B
"4 Ly Lz

Ly

[A] After a long time, the current through £, will be %L T
¥ g

[B] Are =0, the current through the resistance R 15 %
[C] After a long time, the current through Ly will be %L :-*:.
i 2

//)DT/T"EE ratio af the currents through L, and L; is hixed at all times (¢ > D)

.12 The instantaneous voltages al three lerminals marked X, ¥ and Z are given by

Vy = V,sinet,
I
Ve = Vysin{wt + Z) and
ar
I"rz = Fﬂ 5|.I'I. ({L"I.' +?) 4

An ideal voltmeter is confipured ta read rms value of the potential difference bevween its

terminals. It is conoected between points X and ¥ and then between ¥ and I
reading(s) of the voltmeter will be

P‘] I"F.ITE = I >

B V= e}
[C] independent of the choice of the two terminals

[D] v =Y

Space for rough work
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QA3 A rigid uniform b
o~ fipar (as shewn in the figure), Al some 10

vertical is @, Whaich of the following statcments

e elinm i I position on & frictonless
y L i% sl_l P|_ﬂ,E ﬁ'ﬂm 118 vermica
r A8 of leatih gpmm of me, the angle made by the bar with the
hout its motion isfare coresl?

[A] The trajectory of the point A is 4 parabala

Instantaneous lorque about the point in contact with the floor is praportional @ sin 8

When the bar makes an angle 8 with the vertical, the displacement of its midpoiny
from the initial position is propertional to (1 — cos £

Wmmt of the bar will fall vertically downward

A pomnt charge +{2 is placed just outside an imaginary hemispherical surface of mdius R as
shown in the figure. Which of the following siglgmenis igfare correct?

L )
_[A] Total fluk through the curved-and the-flat surfac.e'sﬁ%

[B] The component of the clectric field normal to the flat surface is constant over the

' e qia;uii flux passing through the curved surface of the hemisphere is
- (t-2)

&

umference of the flat surface is an equipotential

Space for rough work.
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PARAGRATH 1

Consider o simple RC circuit as shown i Figure I
od at £ = 0 and the capacitor is fully charged to

T = RC), In the process sOmc dissipation (Ep)

Process 1 In the circuir the swilch § 15 clos
f encrgy fnally stored in the fully charged

voltage Vy (re, charging ¢ontinues for time
Securs across the resistance K. The amount ©

capacitor is £¢.
to ‘;—5 and maintained for a charging time

Pr : | : ltage 15 first sel

ocess 2 In a different process the vo .
1 i o i i56 ing the capacitor and agan

T >> RC. Then the voltage is mised to =7 without dlﬂ'ﬂ'“*fl!’nﬁl = he v lE

maintained for a time T >> RC. The process i5 repeated one more Wme by rmising the voltage

to ¥, and the capacitor is charged to the same final voltage ¥ as in Process |

These rwo processes are depicted in Figure 2.

Y
£

Procesvl o
L4 I

¥a
A

5
Process 24
T>>RE

B v/ —>—

| i —"
1 t —
T Fig t
Figure | Figure 2
A% In Process |, the encrgy stored in the capacitor Ee and heat dissipated across resistance Ep

are related by:

[A] £ Eif‘:’ [B] Er =E5In2

(€] Be=2Ep L,»fbrﬁ'c=ﬁg

Process 2, total energy dissipated across the resistance Ep is:

[A] Ep= EGE'»:’EF) £ = %chg)

e

Space for rough work
= ra
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e
FARAGRAI'L

U:ﬂt twirls a circular ring {uf mass M and radius RY near the tip of one’s TERECT s thown in
Figure 1 In the process the finger never lases contact with the mner rim of the ning, The finger
Eraces Ut the surface of 4 cone, shown by the doted hne. The rudiuy of the path waced aut by
the point where the ting and the finger i in contoct 1 r. The finger rotates with nn anguiaf
velooity eog The rotating nng ralls without shipping on the outside of a smollcr cirele desenbed
by the poimt where the ring and the fnger 15 in contact (Figure 2). The coclhcient af frichon
between the ring and the finger is p and the oseeleration due 10 gravty i5 g \

Figure 1 Figure 1

-

€717 The total kinetic energy of the nng is

m (B] Mwi(R—r)

(D) MOTR—F)-

um value of wq below which the ring wll drop down is

37 i3
(€] (":’z;i{'ﬂ -r} D] o H{R—r)

END OF PART 1 : PHYSICS

18 The minim

w [

Space for rough work
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PART 11 : CHEMISTRY

—

SECTION | {Maximum Marks: 21)

»: Each question has FOUR options [A), [13], [C] and [D]. ONL
correct
Aarken tie bubble corresponding to the correct oplion in the ORS

= For each question,
= Poreach question, marks will be awarded in ope of the following categories:

Full Marks
Pore Marks - 0 If none of the bubbles is darkened
In all other cases

* Thig section contains SEVEN questions
. Y ONE of these four ophions s

+3 If only the bubble correspending to the comect option 15 darkened

[ Negative ;E"m‘h“ -1

m&‘ﬁ:ir;wﬁf basicity among the following compounds is
NH,;

NH
5 s I v I
I m v
[A] H>I>IV=>I01 Bl =V Im=it
[ ITT LBFTVS 1> 1> 11
Space for rough work
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e
Q20 Py water freczes at 273 K and 1 bar. The addition of 34.5 g of cthanol to M;Wﬂ_ﬂ_fr__
it jot constant o

thanges the fr:trmg , point of the solution. Use the [rféczing point depross)
fipures shown below represent plots n't' vapour pressure (V.P)

water as, 2 K
VETSIS T2 r.ulu re (1) [molecular weight of ethanol 14 46 g mol” B
ﬁ.m e following, the option representing change in the freczing point 15
/ﬂJ (8]
g1 !
& £
= a
=
€l (D]
I I
- 2
2 : =:
= gl =
gy E"'Inu:

TIETTIN

).2]1 The major product of the following reaclion 1s

OH
S nsomve

NH, it} ag. NaOH
'r-'-ﬂta

5 / 0 Ns*

;

Nc CH

N=N

[€]

Space for rough work
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LTI |

W;ng cell, =
Zn(s) | ZnSO,(agq) | CuSO, (ag) | Cua(s)

the concentralion of (7w, the expression for

when the concentration of ' is 10 Gmes
AG (in ) mol™') is -
[F 15 Faraday constant; R is gas constant; T is temperature, E7(cell)=1.1V]

[A] 2303RT+1.IF (B] LIF

_[C}-2T03RT - 2.2F (D] -2.2F

)ﬂﬁ: order of the oxidation state of the phesphorus stom in HPO;, HiPOy, HPO,, and
HiP+Os 15

[A] H3POs>HiPO; > HyPO3> HaP705 ‘/LB]’ﬁ;Pﬂ‘:- HLP206 > HyPOs > HiPO,
JEFHPO PO HPIOr PO (B HPO HPO > HPOT~ 110, —

Space for rough work

18/36
i H



.24 The standard state Gibbs frec coorgics of Formation of Ciymphite) and Cidiamand) at

T=293 K ar=
A :G'[g prophite] = 0 kJ ol !
A G [Cldiamond)] = 2.9 kI mol™,

The standard state means that the pressure should be | bor, and substance should be pure at
-a given temperature. The conversion of graphite [ {{graphic)] o diamond [ C{diamond}]

redices s volume by 2x 10 ml malk' If Cigaphie) 18 converted 1o Cldiamond)
isothermally at T = 298 K, the pressure at which C{gmphitz) is n cquibbriom wath

Cfdiamond), is
{Useful information: 1 =1 kgm®s ;1 Pa= L kgm ' 95 1 har - 10 Pa)

[A] 58001 bar [B] 1450 bar [C] 14501 bar (DY 29001 bar

}ﬁ‘ﬂh of the fallowing combination will produce H; gas?

[A] | Fe metal and conc. HNG;
(B] ‘Cu metal and conc. ANOy

[€] Awmietal and NaCHi(aq) in the presence of air

"Za sticta) i NaOH(aq)

19/36

Space for rough work
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B P tnins SEVEN guestions :
This section contpins ONE OR MORE THAN ONE of ||

« Each question has FOUR options [Al. [E], [C}and [P}
these four options isare) colredt a5 |
= 1 1oy ¢
bicis} comespanding o all 1he corrcct option{s) m the QRS |

Wﬂﬂm“ m Marks: 18)

SECTION 2

« For cach question, darken the bub
be awarded i

n one of the following catcgoncs:

» For cach questian, marks- will

Fuli Marks « +i

IT only the bubble(s) correspending 1o all the commect option(s)

is{are) darkened _ .
For darkening a bubble corresponding to each correct option, |

i 2 rres
Heggeasd provided NO incarrect option (s darkened |
If none of the bubbles 1= darkened

Fero Marks Rt
Negative Marks  © -2 Inall other cases

| the correct options for a question, darkeniog all these |

: fA], {C] and [D] are al i
For example, if [A], [C] and [D] ly [A] and [D] will get +2 marks; and darkening [A] |

three will get +4 marks; darkening on
and [B] will et -2 marks, a5 & wrong option is also darkened
!

Q.26 For a reaction taking place in a container in equilibrium with its surroundings, the effect of
umn constant & in terms of change in entropy is descnbed by

temperature on its equilibri
[A] With increase in temperature, the value of K for endothermic reaction increases

because unTavourable change i entropy of the surroundings decreases

[B] With increase in femperature, the value of K for e
because favourablz change in entropy of the sumroundings decreases

on_decreases

[C] With increase in temperature, the value of K for endothermic reaction increases
because the entropy change of the syslem 1S negative

[D] With increase in temperature, the value of K for exothprmic reaction decreases

hecause The entropy change of the system 15 positive

Space for rough wark
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Q27 Ina 'l:_rim::rh_::ulnr reaction, the stenic factor P was expenmentally determimed to be 4.3, The
correct aption(s) among the following is(are)

[A] The activation cuerpy of the reaction is unaffecicd by the value of the steric factor

[B] Experimentally determined value of frequency factor is higher than that predicted by
Arthenius equation

[C] The value of frequency facior predicted by Arhenius equation is mgher than that
determined experimentally

ince P = 4.5, the reaction will not proceed unless an effective catalyst is used

8 For the following compounds, the correct stalemeni(s) with respect to nucleophilic

substitution reactions ia[:m:}
CH,

CHy
@/\ Br O/\ it ::_m .
1.
m v

[4] Compound IV undergoes inversion of configuration
[B] The order of reactivity for 1, II1 and 1V is: IV = 1 > 111

[C] q atd 111 follow Sl mechanism
1AL Lo o

L/[Bf/i_ and LI follow Sn2 mechanism

Space for rough work
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22134

.29 Among the following, the correct staiemeni(s) is(are)

[A] ALCH;)s has the three-centre two-electron bonds in ils dimenic structure

[B] The Lewis acidity of BCl3
[C] AICly has the three-centT rwo-glectron bonds in its dirmeric structure

is greater than that of AICh
[D] BH, has the threc-centic twin-electron boads in its dimerie structure

Q.30 The option{s) with anfy amphoteric oxides 1s(are)

2T 3T ok uk iz
[A] NO, B:O, PbO, 5n0): [B] Cr;0,, CrD, s:ﬁ. H:g '
[C] CryOs, BeO, 530, Sn0; (D] ZnO, ALOs, PbD, PbO,

Space for rough wark



he correét sialement{s) about surface propertics is(ar)

[A] The critical iemperatures of cthanc and nitrogen are 363 K and 126 K, respectively.

The adsorption of cthune will be more thon that of nitrogen on same amoimE of
activated charcoal at a given femperature

B} —Clovd-is-an-emulsion-type ol cobleid-in-whiclr tigquid is disprrsed phase and gas-t9—
d : "

systemm
_-—._-_-_-

Mmmﬂnn is accompanied by decrease in enthalpy and decrease in entropy of the

(D] Brownian motion of colioidal particles does not depend on the size of the particles
but depends on viscosity of the solution

-

(.32 Compe

—%gd__g,_umm pzonolysis produce Q and S, respectively. The molecular
fi of Qand 5 is CyHyO. Q undergocs Canpizzaro reaction bul not haloform reaction,
whercas

S undergoes haloform reaction but not Cannizzaro reaction.

G i} O4/CH,Cly g
1) ZofH, O ()
& & 11 04/ CHACY; g
i} Zn/H, 0

(CgH O}
The option{s} with swtable combination of P and R, respcclive_i;-,r. s{are)

o AT 48]
=]
g CH, e e
f T“- s
" cn, H,n@—{f md  HC =
o o 3
(D] .
CH, <
o O 4 CH,
g, 4l i
l:]"[_s‘ H!_': EH‘]
Space for rough work
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i Cortect

Full Marks  : +3

SECTION 3 (Maximum Marks: 12)

= This section contains TWO paragraphs

* Based on cach paragraph, there are TWO guestions
Each question has FOUR options [A], [B], [C], and [D] ONLY ONE of these four options

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 categonies:

If only the bubble corresponding to the correct option is darkencd
Zero Mardks @ 0 In all other cases

Yand Z

PARAGRAPH 1

5
Ch .

T S—

Upon heating KCIOy in the presence of cawlyuc amount of MnQs, a gas{ils_[‘gmnd Excess
amount of W reacts with white phosphorus to give X. The reaction of X with pure HNO, gives

}mnd Z are, respectively

[A] Ny and HPO;,

[C] N:0; and H, PO,

Mx are, rcﬁ;p:ctng}r

P, D

LB] H:‘Dd and H.POs

__ [P T0; and PO,

?‘—i":’\u_} 'HIUL_i

[
- Spmd hoe™ (D}-Osad POy
Space for rough work
24136
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= PARAGRAI'H 2

Thie regction of compound P with CH-MeBr {excess) in (0;Hs 10 followed by sddition of H:0
gives €. The compound Q an treatment with HyS0, at 0°C gives R. The reaction of Rowath
CH;COC! in the presence of anhydrous ALCL i CHCl: followed by treatment witlh Hy()
| produces cempound 8. [Et i compawnd P is ethyl group) |

O com
\E\_,.;]\,.J' Q R ——— &
p 1
— .
_/Q;?’iéle product 813
[A] I
N WG oy
. F
COCH, (HyChC
‘ch-!sl:- E,l-i.
COCH,
_)G'/ (D]
= HOS
(HaCh Oz -CM H,COC
(HyCHG HyC. CHy
|
COCH,

JA jons, Q to R and R w0 §, arc

| Aromatic sulfonation and Friedel-Crafts acylation

[-B-}—Frfcdrbﬁ'ﬁftﬁmz?mmn-and‘mdt’ﬁeﬁﬂf; acylation
[C] Frig;leLEmﬁraikyﬁﬁﬂm'dphyﬁlﬂﬂen-&nd-F-ﬁisdel-Emﬁs acylation

[D] Dehydration and Friedel-Crafts a-::,.rlatiun_

END OF FART 11 : CHEMISTRY

Space for rough work
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« This scction

« Each guestion hi

cofrect

= Enreach quesiiod, darken

« Foreach question, marks will

PARTIIL: MATHEMATICS

SECTION | (Maximum Macks: 21}

confains SEVEN questions
< FOUR options |A]. [B] [C] and [D]. ONLY ONE of these four opyynn
Ll

the hubble r_'ﬂ]'j'.t_FPﬂ'l‘IdiiﬂE to the correct option in the ORS

he awarded in one of the following categol P
I

hubble coresponding fo the correct ophion 15 darkene g

Full Marks @ ¥3 If only the
Zeve Marks g I none of the bubbles is darkened
N:-gmh; Marks: -1 Inall ather cascs
g g

rfR—-Ri
H;’j=§.ﬂl]=1.ﬂﬂm

5 twice differcntiable function such that f{x} =0 for all x €&
' =, oand

(A] fr1)=0 ] fr>1
€] o< =l D] s<f(1)=1
If y = y(x) satisfies the differential equation

-1

—e————

a-.f'f“ﬂ+ﬁ|'dy= ‘}4+ ||9+v’i" dx, x>0

and y(0) = /7, then y(256) =

[A] 16

———am

? [c] 9 .

Space for rough work
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3 matrices M with entries from {0, 1, 2} are there, for which the sum of the
entries of MTM s 57

Al [B] t62 [C] 126 D] 135

Three ranclomly chosen gonpegative ntegers x,y and g are found 1o sahsfy the ﬁquatinn"';
¥ + y + z = 10 Then the probability that z 15 even, 1§

- 1 . k1] g
(AT B 25 o] A
.-f"'.a-ﬁff T4
QakTet $=41.2.3 q). For k=12 ...5, 1:1@!:: the number af subscts of 5, cach
contaiming five elements out of which exact] pidd Then Ny + M, + Ny + Ny + Ny =

[A] 210 [B] 252 H,_u:r-rzﬁ” o] 12§ e

Space far raugh work

e
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& triangle. The point § is such thar

Q42 Let bz the origin and let PR be &0 arbitrd
7. 00+ OR 05 = = GF+ 00085 = DG -OR + 0F .53
Then the wriangle PEE has 5 as s
.L'si] WId [E] ﬂnhﬂfl:ll[gr
[A] ©ep

[D] circumcentre

“The equation of the plaac passing through the point (1, L, 1) and perpendiculy, |
B 1

plauc;Z:+y—Ez=Eand3x—ﬁI—-EI=?l is

e
_{A] _I4-1—+i'}r--15;z-_——1—""' [B] —14x+ 2y4 15z =3
14x + 2y + 15z = 11

||_.
I'h

S 2y + A5 ="727

Space for rough work
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SECTION 2 (Maximum Marks: 28)

This section contains SEYEN questions

Each queshon has FOUR aptions [A]L [B], [C} and [D]. ONE OR MORE THAN ORE of
these fowr aptions is{arc) correct

For cach question, darken the bubble(s) correspanding te all the correct optionis) n the RS

For cach question, marks will be swarded in one pf the followng calegorics: |

If only the bubbleis) camesponding 1o all the correct aptioni s}

Full Morks .o
isfnre) darkencd

Partial Marks 11 For darkening a bubble comesponding te each correct option,
provided NO jncarrect option is darkencd

Fever Marks 0 |f none af the buhbles 15 darkened

Negative Marks - -3 Inall sther cases

For example, if[A]. [C] and [D] are all the correct options for a guestion, darkening all these
three will pet =4 marks; dackening only [A] and [D] will get +1 marks, and darkening [A] \

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

Q44 1f 1R = R is a differentiable function such that f'(x) > I_Ir[x}_l'?r all x e B, and

f{0) = 1. then— Ay }__

[A] f{x)>e® i (0.0) .o . [B] fi(x) <e™in (0.m)

[D f{x) is decreasing m (0.0}

AT
[C] f(x)isincreasing in {0, o) L !
Lo

8 k+1 K+l
Q.‘ij Ifl= Zk:] Jﬂ: m dx, then

[A] !> log. 99" - (B] ! <log, 99

5
[€] 1< (L] 1>5 :

Space for raugh work
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.-{fI}F',IE[Flz 1':1;-51.“_‘:1'{]]
ity

nR
rrmmfsadinﬂﬂﬂ'w“"“’“’“
i e [B] a*+ 4z =1=10
(Al zat -4t #1770
D] 0<a -_:%
[€] -;—{E{I

pzera Teal numbm quch that 2{cos f —cosa) + cosg s =y 1, .

Uadere rmmuuwmsisfmm
(8] tan(2)—v3an(f) =0

which 0
(A} vian(3) - wn(3)=0

[D] ﬁmn( ]+tan(”) 0
WO 4 Unl

fc1 wn (&) + B (3) =

)48 Let flx) = :_’:E:F’r} (1-:} forx # 1. Then Y

[A] limg. f(x)=0 [B] limy_s- f(x) does not exist
[D] lim,_,+ f(x) docs not exist

[C] limey-f(x} =0

Space for rough work
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B g =)=

e (5) = -

v:i:is{é-:-:} cos(2xy  sin(2x}
Q-34 HF(x) :l: cagx  COSX - ginx

SInX 5inx Casx

__,,.Wfftx} aftains its minimum at x = 0

— By attains WF maximum al x = 0
o
L#_'_j_r.'.:Zj-*‘jl"'T[_.n:] = § at more than three points i (-7, 7)
(D] f'(x) = 0 at exactly three points in (—7. m)

, then

o

-

space for rough work

** §
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jan canlaing TWO puﬁEl'“Ph!
« Based an cach paragrapli ihere are TWO QuUESTOnE
. (Al [B): [C]. and [D]. ONLY ONE of Ihese fp, i
i Plign,

'+ Eagh question (RS FOUR options
i5 porrect |
bble correspondmg 10 the correct option i the ORS |

« - For cach guestion, daken the by
be gwarded in oneof the following categories:

. For cach quastion, rarks will
Full Marks © 3 If anly the bubble corresponding to the comect option is dark
' g In all other cases lJ

FARAGRAPH 1 e

arigin, and X, oy, OZ be three unit vectors an the-directions of the side: OB |
of & triangle POA. des QR 77,

5¢/1f the triangle PQR varies, then the minimum value of
cos(P + ) +cos(Q + R) +cas(R + P)

D} -3

ApEn(P+g) B sin(PHR) €] sin(Q+R)  [D] sin2R
Space for tough work

e



PARAGRAPH 2

Let @, g he IHIEE‘ETE and let i, ﬁ be the rooo af the clnban, - —1= 0, when
ax f. FGI:'J'I:—DIE'. !c[ﬂﬂ_FE'l+qﬂH s —————

FACT: If @ and b are rotional numbers and a + byvs = 0 fheno=0=b

/3.51 Ifay, = 28, then p 4+ 29 =

{V«‘rlﬂ [B] 7 [C] 12 (D] 21

Q.54 @y =
[A] 2my; + a3y /LBT’ iy = dyp [C] @y +ayg [D} &y, + 2ay,
END OF THE QLUESTION ['hI"E'Fl
o ﬁspa_ca r!?-fm'""“h wark
f T ey
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