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OPFTICAL RESPONSE SHEET =
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9. The ORS (top sheet) wil be provided with an atached Candidate’s Sheat [bollom sheel) =
The Candidata’s Sheet is a carbon-less copy of the QRS.

10. Darken the appropriate bubbles on tha GRS by applying suflicient prassure. This will leave
an impression at the corresponding place on the Candidala’s Sheel.

11, The ORS will be callected by the inviglkator at the end of the examination,

12. You will be aliowed 1o 1aka away the Candidate’s Sheel at the end of tha examination

13 Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.
14, Whrite your nama,

¥ of these details anywhars
else on the ORS: Darken the.appropriate bubble under each digit of your rodl. pumbar.
DARKENING THE BUBBLES ON THE ORS

oll number and code of the examination center, and sign witn pen in the .
space provided for this purpose on the ORS. Do not write an

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

17. The correct way of darkening a bubble is as .

18 The OAS is machine-gradable. Ensure that the bubbles ar

& darkened in the cormect way.
19. Darken the bubbles ONLY IF you are sure of the answer. Thera is NO WAY to erase of
sun-darken” a darkened bubble.
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PART I: PHYSICS

SECTION 1 (Maximum Murks: 21) 1
* This fection contains SEVEN guestions
* Each question has FOUR options [A] [B], [C) and [}, ONLY ONE of these four ophona % l
Correc]

* For cach question, darken thig bubhle corresponding o the correet option 1o the ORS

-

For cach guestion, marks will be dwarded m one of the following categatios: |

Full Marks 43 If only the bubble tarresponding to the enrreg: aption is darkened |
dero Marks 0 Ifnone afthe bubbles is darkened |
|_ Negative Marks. -1 In all other caces |

“Q.1LAA symmetnic star shaped conducting wire loop 1s carryinga steady statc cumm_t I as !_hm'-'ﬂ
< the figure The distance Derween the diamemeally opposite vertices of the star 15 4a.
,_// The magnimide af the magnetic fcld at thie center of the lowp is
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radius B whose tofal mase et

._..__: g cap of jpstantan@ous 3
2 Cansider an ﬂmmsnﬂﬂlr:;:ﬂh that the ims/aniIHEGUs dcnblt}; d-'[:' TCInains Uiy,
e pansion . i ] AW ]
consaa, The SXPRSL L of factional change in density (G2) is constan
L, R : - i
throughaut lﬁf ],-m-mmmmrﬁi af the expanding sphere is proportional to

ny

vt_l':-‘_c_l'_iliEf.--‘
C] RO D] =
[A] & p X .
o
P i J
‘A person MeaSUres the depth of a 1,l..rE:IF by measunng the time .mrena'a between droppnp q
_}J/ﬂmc and feceiving the sound of impact with the bonttom of the well. The errar g, ﬁ,,ﬁ
measurement of time is 87 = 0.01 seconds and he measures the depth of the wel) 4, he
L = 20 meters. Take the acceleration due ta gravity g = 10 ms™ and the veloeiy of 56115310
i5 300 ms . Then the fractionalefrar in the measuremen, .__:.J"E%._cfmus! ti f
[A] 02% ] ¥ [C] 5% D] %
= Space for rough work
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¥~
M rocket is lnunched normal Lo the surface of the Earth, away {zom the Sun, along the line

1oming the Sun and the Earh. The Sun 15 3210 times heavier tlome Earth and is at a
distance 2.5%10% funes larper shan the radius of the Eanth, The escape velocity from

Earth’s gravitanional field s v, = 112 fn 5™ The minimum inital veleeity () required
for the rocket to be able to l:aw the Sun-Earth svarcm 15 closest 1o

(fgnore the rotation and reyofufion of the Earth and the presence of any adher planet)

B] vy =22kms"?

D] we=62kms™?

Three veetors P, § and # are shownn the figure. Let § be any point on the vector .I'! The
distance between the points P and § 1s bR |, The general relation ameng vectors B, E} and
5is

) A

¥ Iz > 'ff‘ﬂ?

[A] §= (b—1)P +b(

(€] §= Q1 -WP+ b°Q = (1-b)F + b

ﬂ

o
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OF Cunseder regulor anlygons will

wiork-functia ¢lluminnted with light of wavele "gﬂﬁ;g i
Broglie wavelength HE!:I A change |,
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snd 5; of wavelength 4 = B00am ar,
Ity on ether side of the center of the cirele as shown, The sources ape

separated by a distance d = 1Hmim. This arrangement produces mterference irmpes
and dark spors on the circumfercnce of the circle. The angolur

vigible as alternate bright _ ! ! ( |
separation ebween o CamsdcLilive hright spots is A8 Which of the following optiony
jsénre corroeT?

Q8 Two eoherent rgiochromatic pEInt SOUFCEs 5

placed symmetrica

[A] ;l:l;[:[?éal aumbcr of fringes produced berween £y and Py m the first gusdrant 1s ¢lose

.JB] A4 rwill be formed aithe pair-F;
At Py the arder of the fringe will be maxunum

[D] The angular separalion between two consecul i
; . seculive bright spors decreases as we
from P; to Py along the first quadrant DR Gy e move

Spaca for rough work
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2.9 A wheel af
shown in
thad 1§
the

us B and mass M s placed at the Lottom of a fixed step of beght R

ﬂ.ﬁi"l; A constan force is continuously applied on the surface of the wheel s
mRbs e step without shipping. Consider the torque T about an Axis normal to

tf:t of the paper passing through the point Q. Which of Lhe Tollowing options isfare

Mm"’ force is applied normal to the circunifesence ot point £ then 1 is 2eto

[B] If the force 15 apphed tangentially at point 5 thon 7 % 0 but the wheel never elimbs

the siap

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

wheel climbs

Jﬂﬁ t the force is applied normal 10 the circumference at point X then 7 is constant

1

9/36
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3 . ]
[ nagnetic fi dvists in the region hetween ¥ = 0 a.ndx = = fregion 2 an the
pfe) pointmg normally ime the plane of the paper A p:_:mcl:: with charge 44 and
imenium p directed nlong v-axis enters region 2 [rom region 1 at point PLly=-m)
Yhoch of the Tallsewing optients) isfare correct?
Rogion I { Region 2 Region 3

= H ~
W
2 Te, &
f-ﬂ P!.f... p L] -
{_'P = ‘H} L. "} L]
" 3RI2

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

point from y-axis 1§ pf'ﬁ

[B] For & fixed B, particles of same charpe § and same velooiy 1w, the distance berween

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

[C] ForB= EE ihe particle will enter region 3 through the point P; on x-axis

T aagR’

] For8> 2L the particle will re-enier region |

Iﬁﬁ T

18/36
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Q.11 A source of constant voltge V¥ i connected 1o a resistance R and two ideal nductors Ly

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

€ switch 5.3
Which of the following options is‘are correct?

SCL-._./‘-..'M

R

s
Vv L Lz

Ly

[A] After a long time, the curren) thraugh Ly will be El n
1 r]

[B] Art =0, the current through the resistanee {15 E

[C] After a long time, the current through Ly will be = L_:L
T ?

//DT/T{]E ratio af the currents through L, and Ly 15 Aixed at all times (¢ > D)

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

V, = V,sinwt,

¥ = Wy sin {mt 4+ JT“) and
: 41t

I"rz = l'lru 5|.I'I. (‘I:IJ': +?) .

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

terminals. It is connected between points X and Y and then between ¥ and Z. The

reading(s) of the voltmeter will be

rms 3
[A] Vire= Vo3

SIS o 2
B W= el
{C] independent of the choice of the two terminals

[D] Vi = Yo

Space for rough work

LU



g

.
3 A rigid uni - L is slipp
QA3 A rigid wniform baf AR of length :
o~ flpar tas shawn in the figure), Al S0TE nstant o
ertical is @, Which of the following stalementa:a

iap from il8 vemcal position on o frictionless
{ yme, the angle made by the bar with the
hopf itk motio i5'are coresl?

[A] The trajectory of the poinl A is 4 purabxala

Instantaneous lorque abaut the pomt in comtact witly the fNoor 15 proporiional @ Sin &

When the bar makes an angle 8 with the vertical, the displacement of its midpoint
from the initial position is proportional f (1 — cos £

’/LDI/TI’.E:idpnint of the Bar will fall vertieally downward

A point charge +{2 is placed just ouside an imaginary hemispherical surface of radius R as
shown in the figure. Which of the following siglgmenis is‘are correct?

[A] Tl fluk through the curved-and the flat surfa.c‘é 5
—

[B] The component of the clectric Beld normal to the flat surface 15 constant over the

b qig:l:it: flux passing through the cwrved surface of the hemisphere s
-5 (1-2)

ference of the flat surface is an equipotential

Space for rough work
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PARAGRAFH 1

Consider a simple RC circuitas shown i Flgure k.
d at t = 0 and the eapacitor is fully charged to
— the process semc dissipation (Ep)

Process | In the cireuit the switch 5 s ¢l
r i T == RC) In
voltage V, (fe, charging ¢ontinues for ime Tul‘ b P A 2l

oecurs across the pesistance K. The amount
capacitor is £¢.
r a charging time

oy tarned fo
Process 2 In a different process the voltage s first sci 10 3 and maimtat | :
i on ischarg citor and apam
T > RC. Then the voltage is mised 0 T"‘ without dJ.aL!:.:rgmg. the :np:ll . e
repeated One MO LMe by raising the voltage

maintained for a time T >> AC. The process i5 .
to ¥ and the capacitor is eharged to the same fina] voltage Vg as in Process |

These twa processes are depicted m Figure 2
vt

Wa >

5
VY ), AR N
rmmz,k
T RC

g Vg2 4—>—!

n
I
|

Figure |
A% In Process |, the encrgy stored in the capacitor E. and heat dissipated across resistance Ep

are related by:

(Al & =§ED [B] Er=Epln

[I:] EE.I: EED LﬂrEc _ Eﬂ

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

(A] £ =3(30%) =
[C] Ep=3CVE m—

Space for rough work
= I
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FARAGRAIIL I

One twirls 2 circular ring {0F mass M and radiug &) pear the Bp of ane’s finger as shoam o

Figure | In the process the finger never lases contact with the mner ris of the Bng, The fimger

races out the surface of 4 cone, shown by the daned hne. The radiuy of the path wwaced aut by

the point where e I:"l.ng and the finger s in comoet o r. The finger rotalcs witl nn angutaf
velooity ey The rotating nng ralls without shipping on the ontside of a smoldler citcle desenbed
by the point where tie Ting und the finger 15 w contact {Figure 2). The ceclficient of frichon
between the ning and the finger is p and the oseeleration due 1o gravty i5 g

- e —d—

Figure | Figure 2
- ‘17 The total kinetic energy of the nng is
3
“Muj(R -1y [B] ZMwi(R—x)
(D) MaSE—1-

um value of wq below which the ning wall drop down 15

37 i3
(€] {";| 2i(R-1) | th ~ H{R—r)

END OF PART 1 : PHYSICS

.18 The minim
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PART I1 : CHEMISTRY
=

SECTION | (Maximum Marks: 21)

« This section contains SEYEN questions
» Each question has FOUR options [A], [13], [C] and [D]. ONLY ONE of these four options 15

correct
* For each question, darken the bubble corresponding to the comect oplion in the ORS

= Foreach question, marks will be awarded in ope of the following calggorics:

Full Marks +3 If only the bubble cortesponding to the comect option 15 darkened
Zero Marks - 0 If none of the bubbles is darkened

Negative ;Lfmh‘ -1 Inall other cases

W:ﬁ-hfﬁf Basicity among the following ¢ompounds is’

NH s NH
H,CJ‘ NH; ":”H Hg—_;"_"? HA "L*:m
I i m -
[A] H>[>IV3 0 B} 4> VST
B> B IET LBFTVS 1> 0> 1
Space for rough work
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o
Q.20 Pure ‘water freczes at 273 K and 1 bar. The addition of 34.5 g of cthanol to g@ujﬂu_%__
hanges the fn:tﬂng int of the solution. Use the [feezing point deprossion constant o
/f"’-mf as, 2 K fApurcd shown helow represent plnu nf vapour pressure (V.P)
WETSHS TL?.F?WWFE (1) [molccalar weight of ethanol 1546 2 mol” B

.ﬁmﬁgg e following, the option representing change in the freezing pont 15

/ﬁ! (8] s
5 E 1 -~ .
4 : f
- =
::.':1 1;1. - .
I (D] :
I "
:
- E“"-'l!rr -
. ; +-El"|ln,n.f .
me ML m oy L,
.21 The major product of the following reaction is
OH
) NaNO,, HCL 0°C
i} agq. MaDH
[A] [B] .
0 Ma*
M,Cl
[C] (D]

Space for rough work

17436



LI |

Wﬂg cell,
Zn(5) | Z150,{(aq) | CuSO, {aﬂ | Cuef5)

when the cun:cnmnun ol Zr 15 10 limes the coneentmuon of Cu™, the expression for
AG (in ) mol”') is .
[F 15 Faraday constant; R is pas constant; T is lemperature, E'eel=1.1V]

[A] 2303RT+1.1F [B] LIF
_[C}-2T03RT - 2.2F (D] —22F

)ﬂﬁf order of the oxidation state of the phesphorus atom in HyPO;, HiPOy, HPO,, and
H.P:(Os 15

[A] HiPOs>H;PO; > HiPOs > HaP20s /;B«]/ﬁ;m‘: H,P;305 > HyP Qs > H+PO;
JCHH PO PO HPIO > HPOT (D] PO PO > HPOT K0, —

Space for rough work
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.24 The standard state Gibbs freo coorgics of Formation of Clgmphite) ond Cidiamand) t
T =298 K are
A G*[C{raphite)] = 0 kI moi

A G [Cldiamond)] = 2.9 k! mal™.
The standard state means that the pressure should be | bor, and substance should be pure at
-a piven temperature. The conversion of graphite [ C{grapiic} ] 1o diamond [ Cldiamond}]

redices w5 volume by Jx 10" mlmal' If Cigmphie) 15 converted to Cldiamond)
isothermally at T = 298 K, the pressure af which C{gmaphite) is n cquilibriom wath

Cfdiamond), 15
{Useful information: 1 J=1kgm s ;1 Pa=lkgm ' % 1 har - 10 Pa)

[A] 58001 bar [B] 1450 bar [C] 14501 bar DYy 29001 bar

W of the fallowing combination will produce H; gast

[A] 'Femetal and conc. HNC;
(B] Cumetaland conc. HNO;
[€] Awymeta! and NaCH(aq) in the presesice of ais
$P7 " Zn shietal and NaOH(aq)

s Space for rough werk
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it _._"_-_______.—_F‘-_'-_'_-_._
SECTLON 2 (Maximum Marks: 18} |
|

R TR ins SEVEN guestions |
This section conlans ONE OR MORE THAN ONE of ||

« Each question has FOUR aptions [A]. [B]. [C} and [D3].
these four ophions isiare) coirecl ﬂ | |
5 ] i lronl 5 the (IRs
ble{s) correspanding 1o all the correet option{s) in the QRS |

« For cach questien, darken the bub | .
n one of the follpwing calcEonces:

» For cach questian, marks-wdll be awarded 1

I only the bubble(s) correspending 1o all the comect option|s)

- L‘. . H
Full Mar is{arc) i"ﬂ'.[:ﬁd bubble cerrésponding to each correct option, |
. . 4 Fuar darkcning a 'l '
« B provided NO incorrect option is darkened
Zerg Marks . §  Ifnonc of the bubbles s darkened
Negative Marks  © -2 Inall other cases
5 ions for a question, darkening all these
. le. if[A] [C] and [} are ail the cormect IJF'EIGI_'IS | s
For example, il [A] [ - darkening only [A] and [D] will get +2 marks; and darkening [A]

e will pet +4
i E ion is also darkened
|

and [B] will ger -2 marks, a5 3 wrang opl
€).26 For a reaction taking place in a container 1n equitibrium wath 115 surroundings, 1hc effect of
temperature on its cquilibrium constant & in terms of change in entropy is described by

[A] With increase in femperature, the value of A for codothermic reaction increases

becanse unlavourable change 1 entropy of the surroundings decreases

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

ion_ decreases

[C] With increase o temperature, the value of K for endothermic reaction increases
because the entropy change of the sysiem is negative

[D] With increase in ftemperature, the vaiue of K for exothgrmue reaction decreases

because e entropy change of the system 15 positive

Space for rough wark
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Q.27 Ina 'l&im::rh_u:ulnr reaction, the stene factor P was cxpenmentally determmed to be 4 5. The
corract aption(s) among the fallowing is(are)

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

[B] Experimentally detcrmined value of frequency factor is higher than (hat predicted by
Arrhenius cquation

[C] The value of frequency factor predicied by Arrhenius cquation 1s higher than that
determined experimentally

ince P =45, the reaction will not proceed unless an effective catalyst is used

8 For the following compeounds, the correct statement{s) with respect 1o nucleophilic

substitution reactions is{a::}
CH;

i L‘H}
Spicak=d (v
m v

[A] Compound IV undergoes inversion of configuration
[B] The order of reactivity for 1. I and 1V is: IV = 1 > 111

[C] @d I11 follow Snl mcchamsm
b

L/[Bf/i_ and LI follow Sn2 mu:hnmmn

Space for rough work
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22136

g the following, the correct staternen(s) is(are)
the three-centre rwo-electran bonds in (15 dimenic siructure
is greater than that of AICh

.29 Amon

[A] AI(CH,)s has
[B] The Lewis acidity of BCL
[C] AICIy has the three-centT rwo-electron bonds in its dirueric structure
[D] BH, has the threc-centre two-electron boads in its dimerie structure

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

B e T L T+1y 4
[A] NO, B:Oy, PbO, Sn0: [B] Cr0,, CrD, -Sng. PR
[C] Cry0s, BeO, 530, S0 [B] Zn0, ALDh, Pirﬁ. FI::E;'

Space for rough wark



he correét sinlement{s) ebout surface propertics is(are)

[A] The critical temperatures of ethanc and nitrogen arc 563 K and 126 K, respectively.
The adsorption of cthane will be more than that of mitrogen on same amount of
activated charcoal at a given femperature

B} —Cloud-is-an-emulsion_type of colloid-in-which tiquid s dispersed phase and gas —
Aisprersiom TR

Msnrpﬁun is accompanicd by decrease in enthalpy and decrease in entropy of the
S

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

Q.32 Compa __%nimn pzonolysis produce O and S, respectively. The molecular

of Qand S 15 CyH0. Q undergoes Cannizzaro reacnion byt not halefonm reaction,
whereas S undergoes haleform reaction but not Cannizzaro (eaction.

£iy P i}i";:‘lich ')
UETE (C410)

W w f]ﬂ,f't‘t—t;f.‘!; y
it} ZnH ;0 (C4H )

The option{s} with suitabie co mbination of P apd R, res;mr:!.i*-_rgi;-,r. wslare)

-'-'-'_

w[A] 18]

Space for rough work
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SECTION 3 (Masimum Marks: 12)

* This section contains TWO pamagraphs

* Based on each paragraph, there are TWO questions
= Each question has FOUR optians [A], [B], [C], and [D]. ONLY ONE of these four oprions

15 cortedt
+ For cach quostion, darken the bubble corresponding to the correct option in the ORS

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

Full Marks. - +3  If only the bubble corresponding to the commeet option is darkened

Zero Marks :© 0 Imall I}HE{“H.‘I'EE
PARAGRAPH I
Chw.

Upon heating KCIOy in the presence of catalyue amount of MnQ-, a gas)(luium:d Excess
amount of W reacts with white phosphorus to give X, The reaction of X with pure HNO, gives

Yand Z
Y and Z are, respecnively ?H' S 1

[A] N:0y and HPO, {B] M:0, and H.PO;

[C] N0 and HiPO, V/LD]"N'{E' and HPO,
Mx are, respectively

?Hc“‘nu_l HIUL_i

]- T,
‘/M]/D.:ﬂﬂdf'.:ﬂm. Mﬂ-m_ _-% F FL'I'} CS
IC] OyandPytdy (D} 05 EIT0
Space for rough work
*ra
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= PARAGRAI'H 2

The regction of compound P with CH-MpBr (excess) in (05H: 10 followed by sddition of H:0
gives 0. The compound Q an treatment with HS0, at 07°C gaves R. The reaction of B with
CH;COCL in the presence of anhydrous ALCL in CH.CL: followed: by treatment with HyD
| produces cempound 8. [Et i compawnd P is ethyl group| |

H,Chi m{:.m
1 Q R —= §
z r |
_/Q:Ae product S 13
(A] (8]
COCH,

{Hl':'-h ':-l".tl
_)‘7"/ (D]
- HOS

:.H!-':h ﬂ CHyq H;:,E{]l:

HCHT EH;E CHy
|
COCH, =

Jlﬁ{r-'n: jons, Q to R and R 1w §, arc

] Aromatic sulfonation and Friede)-Crafts acylation
ﬁ_wﬁﬁWWEﬂf acviation
| [C] Frwmmwmdﬁsdﬂl{mﬁs acylation
[D] Dehydration and Friedel-Crafis a-::,rlatiun_

END OF FART 11 : CHEMISTRY

Space for rough work
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MATHEMATICS

m Mnri:s: 21}

PART Il :
SE

Cr10N 1 (Maxim

confains SEVEN questions
[l and [2]. ONLY ONE of these four opnn,
s

= This sechion
« Each question has FOUR options (Al [B],

cofrect
» Eor each question, dacken the hubbfc co responding to th
he awarded in ane of the following calegories:

hubble comespanding to the correct ophion 15 darkened
C

e correct option in the ORS

« For each question, marks will

Fudl Marks . +3 Tfonly the
Fever Marks f I nonc of 1lic bubbles 12 darkencd
In all ather cascs
—

A Negarig Aarks: -1
is a twice differcntiable function such that f*(x) >0 for all x € & '
2 and |
|

{'-‘ f{1) = 1, then
! i f
CINEOES! ‘—Ti__'“

[A] () =0

[€] Ui.i"'[ﬂﬂ% [D] %{f’[ljgl

If y = y(x) satisfics the differental cquation
-1

aﬁ(”g+ﬁ)d}’: J4+ ||9+1u":? dx, x>0

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

A ———

4 [C] 9 D] &0

[A] 16

Space for rough work

-th



3 matrices M with entries from {0, T, 2} are there, for which the sum of the
entries of MTM is 57

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

Three randomiy chosen Jonpegatse imtegers .y and Z are found to sansfy ihe equation =

x + y + z = 10 Then the probability that z 15 even, 5

o 25 £ £
[A:! T Bl 55 11 (D] 11 -
.-f - e
he the namber af subscts of 5, each

-~ ,
Qal-fet £=41.23 9] For k=12 .5 1:1@ : ;
containing five elements out of which cxactly’k ¢ pedd Then Wy + M, + Ny + Ny + Ny =

[A] 210 (R) 212 f,,u;r-rzﬁ“ (o] 125 e
=
Space far raugh work

e —

B

iﬁaﬂ 8



mdlﬂfﬂﬂb‘e an arbitrary triangle. The point § is such thy,
igin
5 59— OR-DP + 00 -05= 0Q-0OF + 0F . 53

5. 00 + OR

[B] orthocenter

[D] circumcentre

passing through the point {1, 1, 1) and perpendicy

he equation of the planc i A
'plmm;qzx +I;f— 2= Sond3x 6y L= 1.1 e
AW?'W IE] —14x 4+ 2 15z =173
G} 14x— 2y + Aer="27 l4x+ 2y + 152 = 31
]

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

Thiz section containg SEVEN questions

Ench queston has FOUR options TA]. [B], [C] and [1¥]. ONE OR MORE THAN ONE of
these four aptions is{are) correct

For cach question, darken the bubble(s) corresponding to all the correct aptionis) m the ORS

For cach question, marks will be nwarded in one pf the followng calegorics;

If only the bubbleis) caresponding 10 all the correet aptsond s}

Full Aorks .
ia{nre) darkencd

Partial Marls k1 For darkening a bubble comespending to each correct option,
provided NO jncomect oplion is darkencd

Fere Marks 0 If none of the bubbles 15 darkenzd

Negarive Marks - -1 lmall sther cases

For cxample; iF[A]. {C] and [ are all the correct options for a yuestion, 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 wrang aption is alse darkened \

Q44 If 1R = R is a differentable functian such that f'(x) > I_f{x}_ﬁr}r zll x e R, and

f@__?_;l_._thﬂﬂ»— :31"'(11} - _:z__:__

[A] f(x)>e**n (Do) . - [B] fiix)<etin (0,=)

[D] f{x) ts decreasing m {0, =)

0 =
[C] ffx} is Iﬂﬁfﬂ-ﬂsmg i {'ﬂ' W‘} '\Eij.-f f
Lo

98
k+1 kel
Q‘ij If 1= Zk:] -‘[ﬁ: ;.'L'r_+'l:l- dx, then

L
[A] !> loge99" " - (B]. [ <1dg. 99

45
€] 1< (D] 1>5 ,

Space for raugh work

ETE
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1—x{1+]1-2[} cos

. - J
Hﬂﬂfﬂgiﬂnﬂdffo?]Eﬂ a 5:Il'rﬂ:':":IIEIE.:]Ju-.lh
[B] a* + 4 =1 =0

(D] B<a<;:

numbers such that 2(cosff — cosa) + cosg Em-&:i_l_-_T': i

o1 (©)= i (2) =0
(D] ¥3tan (%} + tan (g) =0

, A
(1_:)*&:.'1-.: # 1. Then 'l\h'll

)48 Let flx} =— "
[A] limg.e f(x} =10
[C] limesy-f(z3=0

[B] Jimy_.s~ f(x) does not exist

[D] limy.q+ f {x) docs not exist

Spaca for rough work

g



oot 'rﬁ;{zx} cos(2x)  sin(2x}

q_jj-lff{r]ﬂ - COEX ~ COSX - ginx | then
el gin X sinx CO5X

__"__M-}"fftx} aftains its minimum at x = 0
—Fﬂi—f//rﬁfw_ﬂiﬁﬁﬂmmﬁ alx =0
l_"j_ﬁiij-* {x) = 0 at more than three points in {—m, )

@] f'(x) = 0 at exacily three poinis in (-, )

Space for rough work

*¥
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EEETIGN Jm Smum MII"EFI 12] S s

jon canlaing TWO Pungrﬂphs
are TWO quUESHOnE

4 [D]. ONLY ONE cf |
[C], an (D] [hese fo, OPhg, |

f5-garrect _
ble correspondmg 10 the correct option i the ORg |

- -For cach guestiar, darken the bub
. For cach question, marks will be swarded in one.of the following categories:

Fulf Marks 13 If anly the bubble corresponding to the cormect option is darken
FooMoke 1 0 D all other cascs \HIJ

PARAGRAFH 1 i

varies, then the minimum value of
cos(P + ) +vos(Q + R) +cos(R + P)

AP (P +0) [B] sin{P+R) [C] sin(Q + R) [D] sin2r
Space for raugh work

e



FPARAGRAPH 2

Let @, § be antegers and let o, § be the moom of e equanan, £¥ —x — 1 = 0, whers
axf. Fﬂrn—Dl.‘E‘. Iclﬂﬂ‘Fu'l+qﬂﬂ ———

FACT: If @ and b are rotional sumbers and a + bvS = 0 thepa=0=h.

/é.ﬁ} Ifa, = 28, thenp + 2 =

qum [B] 7 (€] 12 o] 21

034 Iy =
[A] 2ay; a4 /LET” iy = g [C] a@n+dyg LD} ﬂi;.'{‘:z““
END OF THE QUESTION FAPER

rk
Egaicn rj?*r‘rnuuh W

- a1 —
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