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©°  PARTI:PHYSICS

i ,'__:_,!_;SECTION 1 (Maximum Marks: 28)

ThlS secuon c0ntams SEVEN ‘questions

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

For eanh questmn daa:ken the bubble(s) corrcspcmdmg to all the correct option(s) in the ORS

For each questlon rnarks will be awarded in one of the following caﬁegones

Full Marks ~ :+4  If only the bubble(s) corresponding to all the correct option(s)
 \a ' ~ is(are) darkened =
Partial Marks  :+1  For darkening a bubble correspondmg to each correct option,
¥\ provided NO incorrect option is darkened
ZeroMarks 0 If none of the bubbles is darkened
Negative Marks : -2 Inall other cases

For example, 1f [A], [C] and [D} are all the correct options for a question, darkemng 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.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]_ The resistive force experienced by the plate is proportional to v
[Bj At a later time the external force F balances the resistive force

L4C] The plate will continue to move with constant non-zero acceleration, at all times

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

\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=1pH C=1uF R=1kQ

4 VqSil'I.O.) t )

ik a capaci M
cQne

~<[C]  The current will be in phase with the voltage if w = 10* rad. s~
\[,D’_I' The frequency at which the current will be in pha_s_c with the voltage is independent

of R
& T Pen j? + 8o Space for rough work
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Q6

A block of mass M has aci - cut with a frictionless surface as shown. The block rests

~ on the horizontal Ws suﬁ"}lce ofa fixed table. Initially the nght edge of the block is

 atx = 0, in a co-ordinate .sysremﬁxed to the table. A point mass m is released from rest at
~ the topmost point of the path as shown and it slndes down. thn ‘the mass loses contact

with the block, its position is x and the veiocxty is v. At that mstam, which of the following

options is/are correcﬁ ' L&r\a{f&q %m\’uiw L
“‘Cﬁv‘*)’*r’\% 1 B | j == 31
:*{R:’\ 'lJP"—' \’(’L(l#%)_""
ME o ' "
B e S =
j': X [A] 'I‘hevcloc.lty cfﬂmblockst p=-=1 Jig—

\[BT The x component of dlsplacement of the center of mass of the block Mi is: — ;Rm

mR

[C] The position of the pomtmass is:x = —-' =

M+m

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

Space for rough work |
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Q 7 A cxrcular ms‘qlated_cowermze taog is thstedto form two ioops efama A and 24 as
_ _-.*Ar the pomt af crossing the wires' remain elecmcally msuiated ﬁam

- dxameter as axis with a constant angular velocny @ in tﬁe
. '-ﬁollnwmg orphons 1slare correet?

w Theampamdmfme ,’_'wengmmsdw: tobothﬂ:eloops is equal to the
amph ude ¢ mmnm eny' mdnced in the smaller loop alone

" perpendicular foyplane*‘?ffthem
y 1 i ) iV
[C] The emf mﬂuoedmihclmplspf rt

[B] The rate of change of the flux is maximum when the plane of the %mw is

ion tﬂfhesumdmmﬂf"_ twollap
D1 The st i et b g e et

to.cox wt

e T R
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'Thls, sectloncommns F‘IVE questions
1 The answer to each_queshon ifl 2 SINGLE m‘ci'r INTEGER rang}ng from o to9, bﬂth

..P_-

. __-' @tkemhe bubble co;mpmdmg to- the cormct mteger in the ORS
,, marks will heawardgd in one of th follo ving categor |

e +3 If only R basTe correspondmg to the correct answer ls dmk&ed
0 ‘In all other cases .

-.-'bv.\-

ﬂs A stationary sourwe eamts sound of frequency fo =492 Hz. The sound is reflected by a
arge car qpproacﬁmg thesource with a speed of 2 ms™. The reflected signal is received
bythe source and superposed with the original. What will be the beat frequency of the
resulting signal ml—lz‘?((}lven that the speed.of sound in air is 330 ms~! andthew
reflects the sound at the ﬁequency :t has recewed) @) _

% 9 An electron ina hydrogen atom undergoes a transition from an orbxt w1th guantum number '
manotherwlﬁxquantum numbernf V; and V; are. mspecuvelythe;nmalandﬁnat

potentlal energlcs of the electron. If —_ = 6.25, then the smallest pmb:e ny is Q

Spacc for mugh work

9136 | . | - : | | .




¢TC(ﬁ-li Q’fl‘: e Vom0

2
L i~ K"Dg_: ',0"]'2'1'5’
=5

(41

Y ¢

/ 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 = 10¢ tbenmevalue ofms .

- Q11 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 '] s injected into the blood of a person. The
activity of the amount of 'I injected was 2.4 X10° Becquerel (Bq). It 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+ x for [x| «1andIn2- ~07). -

o -Spa’ce'ftir-‘rou_ghwg& Bt
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Q 12 A monochromatic light is trave

stack of glass layers

Jii mamﬁdl?‘mnnfmﬁaotwemdexn-w16 Itentersa

&omtheﬁommatananglee 30°. The interfaces of the glass
layers are parallel to each other. The refractive indices of different glass layers are

monotonically deams,ng as n,, = n — mAn, where ny, is the refractive index of the m’*ﬁa&
~and An 0.1 (see the figure). The ray is refracted out parallel to the interface between the .

(m - :) and m" slabs from the right side of the stack. What is the value of m? :

a0

ﬂ*""M"‘\\ N P m T n—-mAn B bl
L. _1 — i d .
el | e
oq,.?r 0’2 -9?. | //,—""' - .ll
3 7 n-3An
31_ n-An
o : Smce for-rough work
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Thxs Sectwll,contams SIX questlons of matchmg fype A\
. Thxs scctmn contams TWO tablcs (emh havmg 3 columns and 4 rows)_-:"'*
Based on aach table, there are 'PH:RJunestxom

* Each question has FOUR options [A] B, [C], and [11] ONLY ONE of m'ﬁw opfions |
1s correct _ ’

(S S PRI Y

. For each quesﬁon, darken the bubble correspondmg to the cenwt opfmn m the ORS

* For each quesﬁon, marks will be awarded in one of the. foIIWInggg /i
o ull Marks = +3 If only the bubble corrcspondmg to the cortect opueg is flarkened
Zero Mar_-ks'_ © 0 Ifnone of the bubbles is darkemd

_Negative Marks: -1 !11 all other mgs_ T

Space for rough waork




ing Wwwnzmmhﬂhm I |

A chmﬁﬁ?cle (electron o proton) is introduced at the origin (x = 0,y =0,z = 0) \ W_l,tha'.f
S . A uniform electric field Foanda uniform magnetu: ﬁcld Boexist|
 velocity B, clectric field E and magnetic ficld B are glven in coimms 1,2 and ;_ |

are posmve mmagmtude S ; 1 .
Column 2
@ Ea— Eol
"(n) E= ~Eaﬁ
(m) Proton with ¥ = 0 : (iii) = —'ng | ®) B=B9 |
T Provon vl - 25"2 B

Q 13 In whlch case would the pa_rtlcle move in a stmght line along the neg'ﬁ'tjvé direction of y-..-
ax1s (i.e., move along ?)? _ -

(4] aDG)® Bl (n) HQ g anae Pl mee

Q. 14 In whlch case will the parncle describe a helical path with axis along the positive z._
duect}on‘? .

(A () (R) LI G ) ic) (w}_(;i) ® By moe

' Q 15 In whlch case wﬁhhe particle move in a straight line with canstant velomty"
KOS B e @M P e

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
columns of the following table.

An ideal gas is undergoing a cyclic thermodynamic process in different ways as shown in the
corresponding P — V diagrams in column 3 of the table. Consider only the path from state 1 to
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 C_olumn'z Column 3
O I ®
l 1 { P lr 1 2
' 1 Isothermal
W1—-z=}',__"i(P2V2"P1V1) &~ Q
' Vig
: : (n ' (1) C Q :
Sy
ko Wi, = =PV, + PV, Isochoric
O : 2
§ A ' e
(I ) (1ii) F R)
; PT 1 2
W, =0 Isobaric k
. | :
) @) S -
= . V?. @\ g 1
s . Wisa = :—_-nRT In(vl) « ©  Adiabatic b
: _ 2

Space for rough work

14/36 *3




- Q16 Whnch one > of the fo!lowmg optmns caxrectly rcprcsents a ﬂ:ermodynamlc process that is
-- usedasacorrectwnmﬁledetermmatmnofthespcedofsomdmamdcalgas?

Al O3 Q \}i 0 ) Q) [€] av)G)®) D] ADHEV) __._(_.R) A

Ql?Whichoneof thefallowmg 'éptions is 1‘:i1é cbtir‘-ac;t combmaupn‘? | -
o [A] v ® -.[B]'-"(III) (ii) €S) - ..[.C]' m (iv)y®) ) tD}--'?-'-'i(lY}(@-(S)--l -
Q 18 Which of th; foilowmg optlons is thc only correct represent#non ofa process mwhsch
- AU=AQ- PAV‘? | :
Al @)@ Bl @@ (] _(H)_(iii) s D] M ®
ewormaimnscs

- Spaceforroughwork
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| PART II : CHEMISTRY

. For each question, darken the bubble(s) ccsrrcspondlng to all the correct optmn{s) in the ORS

SECTION 1 (Manmum Marks 28)

Tlus sectlon conta:ms SEVEN questions -

. Each question has FOUR opuons [A] [B] C] and [D} ONE OR MORE T HANONE of
these four optxons 1s(are) correct _

* For each questxon marks will be awarded in one of the followmg categor@.

Full Man’cs ~ :+4  If only the bubble(s) oonespon&lng to all the cortect optlon(s)

: 2 - is(are) darkened

Partial Marks -~ :+1  For darkening a bubble correspgndmg to. eacll correct option,
V oG ~ provided NO incorrect option is darkcned '

Zero Marks : 0 If none of the bubbles is darkened

Negatxve Markx E -2 In all other cases

B e

* For example, if [A], [C] and [D] are all the correct optwns for a quesuon; darkenmg all these
three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening {A]
and [B] will get -2 ma.rks asa wrong option is also darkened

Q.19 The IUPAC na.me(s) of the -fuIiowi__ng compound is(are)

H;COCI

-\‘LA'] ‘1-chloro-4-methylbenzene . [Bl li—methyl#—c.hlorobcnzene

[C] 4-chlorotoluene [D] 4-methylchlorobenzene
Q.20 The correct statement(s) about the oxoacids, HClIO4 and HCIO, is(are) | |
A1 The central atom in both HCIO, and HCIO is sp’ hybridized
[B] The conjugate base of HC1O4 is weaker base than H,O
[C] HCIO4 is formed in the reaction between Cl; and H,O

. D] HCIO, is more acidic than HCIO because of the resonance stabilization of its anion

Space for rough work -
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Q 21 For a solution f

# - the mole fraction
repmsentmoleﬁ'acuoméfLm&dM respe
apphcable ta th:s symm rs(are)

e embeiwm T L e s e tmamder SR

[A]

{ [B]

M' lﬁ sohmanfﬁ%wﬁ n the f@” g *1
ly, in’th@!ﬁhﬁlﬂﬁ The mm‘! E nt :S)

|

The point Z :epresenbs vapour pressure of pure 1iquid_-M and Raoul_t’_s_lag; ;sobeycd 3
SR _ RO/

~ The point Z represents vapour pressure of pure lxqmd M and Raouit s law 1s obeyad
from x =0tox =1

Attractlve mhennolecular mteracnons between L-L in pure hquid L an‘d M—M in
pure liquid M are strongcr than those between L-M when mixed in solution

The point Z represents vapour pressure of pure liquid L and Raoult’s law. isl";aheyed
Al 01 ) | _ S N

—‘—w-—“‘“-*-'—':'m-.-." -

17/36
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‘Q:22 Addition of excess aqueous.ammonia to a pink coloured aqueous solution of MCL-6H;0
- - (X) and NH,CI gives an octahedral complex Y in the presence of air, In aqueous solution,
.- ~complex Y behaves as 1:3 electrolyte. The reaction of X. with excess HCI at room

temperature resulfs in the formation of a blue coloured complex Z. The calculated spin
only magnetic moment of X and Z is 3.87 B.M., whereas it is zero for complex Y.
Among the following options, which statéient(s) is(are) correct?

[A] Zisa tctrahedml _bomplex. . .

[B] The hybridization of the central metal ion in Y is d’sp?

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

[D] Addition of silver nitrate to Y gives only two equiﬂaaieﬁts of silver chloride

Space for rough work
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24
[,,('_}‘u,-

Gl‘) M)_fﬂ B‘z*‘ CHCls

" AT Bromination procceds through trans-addition in both the reactions :

[B] o and P are 1dentwal molocules |
\,[91 (M@Q)m;ﬁ_lmandﬂaretwgmpfemtmmm :
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- .___[A] The mﬂone on the gas :}maxunum When lt is mpwsm FECY :

- @«} The workdonc by the gas is fiss when.it i is e’xpanded reversibly from V; to Vz under

[{:} If the. cxp.mstgt is camgd out ﬁ’cely, it is sumitanmsly boﬂ: lsothennai a&ws:ll as:_ -

ﬁ? The eolom- of the xz molecules ofgraup 17 ele’iﬂénts ehnm .

V;, 'I’;)Jb @a;%’zy Tz) mder daffemnz eemgﬂwns The

* -

_ (p;, Vi) w (p1; V) against conmnt pressufe pl

adiabatic conditions as ehmmd to thlt&vlm expa.uded re‘versfbly from V; to V,
undm'isothennal conditions

adlahahc

 The change in internal energy of the gas is (i) z¢
and(u) positive, if it is expar
e

vmlctﬁownthegtmp 'I‘lnstsdueto

[A] the physical state of Xz at room
gmup & P -

[B] mmwwmmm e
[C} dmmmmfif)M&LUMOgapdawnthem
D] decreascmlonmuonenergyckmnﬂwm

Space for rough work




* Thi

The answer to each qwstwn is a SINGLE BK;IT INTEGER rangmg from 0 to 9 both_

is gecnon cnntams FWE questlons

inclusive B -
For each questmn darlten the bubble correspondmg to the correct mteger m the ORS

Fm‘ eachquestlon ma:ks W111 be awa:ded in one of the followmg cat egong

Full Marks ~ : +3 If only the bubble corre5pondmg to the correct answer is darkened
Zero Marks ; 0 Inall other cases .

Q.26

L

WA~

\a

The conduf:tame af a 0 0015 M aqueous solutlon of a weak monobasnc acid was
detg:tmmed by using a conducﬂvxty cell consisting of platinized Pt erectrodes The distance
between the elcctwdes is 120 cm with an area of cross section of 1 cm”. The conductance

v+ & of this sohmon was found to be 5x107S. The pH of the solution is 4. The value of
hmltmg ‘mblar conductivity (A° ) of th;s weak monobasxc ac:d in aquﬁous sslutlon is
le{)zS cm moi ! Thevatue on IS e 9% /4
- : _.
Q.27 The sum of the number of lone pairs of electrons on cach oent:ral atom in the following
species is P
[TeBra} []é’Fz] SNF;, and[XeF;] 2/
(Atomic numbers: N =7,F =9, § = 16, Br =35, Te = 52, Xe = 54) i
) Space for rough work
| ; P
[} / .
@
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~1

400 pm. If the density of the substance i the er
present in 256 g efthcﬁﬁl i

. (Atomic_n_u_mbers: H=1,He=2 14

Space for rough work
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| ms W Mﬂks 18)
« This section contams SIX quest:lons of matchulg type
Th.lS section contams TWO tables (each havmg 3 columns and 4 rows)

« Based on each table, there are TBREE qu;;st:lons

. Each qnestlon has FOUR @tlons [A], [B], [C], and [D} ONLY ONE of thesc fmn' optlons_

is correct
* For each questlon, darken the bubble corresponding to the correct opuocn ll:l the ORS

* For each question, marks wﬂl bc awaa'dcd in one of the following catggone

Full Marks ~ : +3 If only the bubble corresponding to the correct optlon is darkencd

Zero Marks . O “If none of the bubbles is darkened

N_eg_atixgg.m _-1 Inail other cases

Space for rough work

%3
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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 is @ mathematical function whose value depends upon spherical
polar coordinates (7,8,¢) of the electron and characterized by the quantum numbers n, | ahd
m, . Here r is distance from nucleus, 4 is colatitude :-iandse:gé is azimuth. In the mathematical
functions given in the Table, Z is atomii: number and a, is Bohr radius.

Column 1 Column 2 _ Column 3
(I) 1s orbital ' ; i ( z J (P)
(l) wn,l’.m, o (.g.,) :'8 a; ! T
. X ao "
c
0

(II) 25 orbital (i) One radial node (Q) Probability density at nucleys
2 1
aO
(1) 2p, orbital | = (R) Probability density is maximam
TP EA TS - I et
ao
(IV) 3d,” orbital (iv) xy-plane is a nodal plane (8) Energy needed to excite

electron from 5 = 2 state to n =

_ u 4 state is ;-; times the energy

needed to excite electron from

Wil )] ' f n=2 state to n =6 state
Q31 For hydrogen atom, the only CORRECT combination js
[f\] (D) (i) (Q) [B] () (iv) (R) 59} @ @ (S) DI @) (p)
Q32 For He'" ion, the only INCORRECT combination is
[A] (D) (iii) (R) BT () i) (Q) [CT M) (D] ) () (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] (W) (iii) (P) Jer (II) (i) (P) (D] () (i) (S)

Space for rough work




o . . o . A "'\‘:'-:

Dy |
| Q.36 by appropriately Qgtcﬁagtmme given in the three
o _’i wlu‘mns of the’fen;mmg table. _

umns k, 2 and 3 eantam startmg materials, reacnon conditions, and type of reasnons;

£ = 4 . EH .i_;' o -lf?," .. | .

" Columnz . Column3 _.
SR ____:N@H!Brz T =— ® Condensation |
[@ / J (ﬁ) Bl‘;ﬂ'l B B (Q) CarbO xylation B _ | K
(lII) Benzaldehyde ~ (m) (CH;CO);OI CH;COOK (R) Substltunon

(V) Phenol ,* (w)Naog{poz (S)Haloform -w

Q2 4 The P}ﬂ&w CORRECT emnbmauon that ,gycs two dlffcrent carboxylxc acids i is. ¥
[Cl (1) M ©) M (V) (i) ()

[Al G!}(iv)(R) [B] GII) (m)(l’)._.,_
A

Q.35 The oaly CORREGT cembmtxon in wh:ch the reacuon prmeeds thmugh radmal
~ mechanismis ; : o

[A] AN GH®) ﬁ} Q) (11) (R) : [C] (IV ) (1) (Q) '[D] (If)(ilii (R)

Q 36 Eqrme ntt '_;__'squemc md, the only. CBRRECT combmatioms -
[A] ﬁ) (iv) (Q) [3} (111} (iv) (R) [C] (IV) @D (P) \P] (11) (i) (S)
m OF PART L : CHEMISTRY |

Spaca fqg_goush work
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%, /) ~* This section contains SEVEN questions HE - -
- * P » il ' A < I L ._ 3
N % | * Each question has FOUR options [A], [B], [C] and [D]. ONE OR MORE THAN ONE of
X 5*4 tlresefour opnonsis(are) correct | .‘
VAl o | . m‘%h quesﬁ_‘g‘m,_' darken the bubble(s) corresponding to all the t‘nié_rrect opﬁ'én('-s_)_ in the ORS

X A ~* For each question, '-ﬁlarks will be awarded in one of the followin g categories:

Y x) =7 o (A¥ED T 1D
A = T4 ——— al Y&
e ‘\/4 : =5\ o i =9 S +50 o AL
) v ! L e N _u<
_ -7 X \6 -
- TR " R =T
PARTIIT : MATHEMATICS = "7\ 5
SECTION 1 (Maximum Marks: 28) R ]

- Full Marks 4 If only the bubble(s) corresponding to all the correct option(s)
is(are) darkened RSN
Partial Marks ~ :+1  For darkening a bubble corresponding to each correct option,
i L, provided NO incorrect option is darkened
ZeroMarks ~ : 0  Ifnone of the bubbles is darkened
Negative Marks : -2 In all other cases 3

* 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 da.r_kcned_ i

Q.37 If a chord, which is not a tangent, of thepambola y? = 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

: —e B A\ N} - ~in
[Clp=-2h=2k=—-g AE jzj p=2,h=3 k=24

Q.38 Let a, b, x and ¥ be real numbers such that g — p = 1 and ¥ # 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
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| Q.39 &txmrmm%&a?( X) ==,

CWexun=io L gErm-E
'I.V P(X'Wki" N D) PEan =t

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

‘[9} 'a,"'4,2 \[91 24,8, 1

[A] 2a,4,1

? - oo 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‘ +x]) is dlscontmuous‘? 4

. w#} PR Y N x= g q(ﬁ x=1 M X = ..-1

N \ '*“Spaceforroughwork '
(XN N ) o lws(‘s‘*)-r

F‘i
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b oy L-ﬂ - w

%

'V\lr.f 4
e
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a e £ QQN-I(: -
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— =1 Wy f3e) =

. --]"f =1 ooy ($Ue) = —}

: : ot A1 = :
F - fo, ) ana o |
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Q43 Let f R- (0 1) be a conﬂnuqxs tior
has(bave)thevadm ﬁoa;sotne it in the

(t)sintdt K‘M '

s _. Spaceformughwork
19&) w}‘[ a\_g g gm)

28036

Ce3




-cach qnestlog. marks wxil be awarded in one. of @ fgllowgm atggg’ r_ig' s:_ ..

Fu&»m : 43 Ifonly thebubb}& correspondmg to the cqm:ct answer 1s darkened
ZemMarE' 9 kmﬂothersasas = B B -
) ) :
b H '

1 «a oiz]
L 1 .«a
2 a1

‘.'-.soiutmna, then 1+a _",'az ”“m /

Q44 Forareal mu

QAS ‘For how many vahu:s pr, the circle x2 -I,-y‘ +2x+4y-p=0 and thnwmimaﬁe axes
have exacﬁyﬁuee mmman' pomts‘? @) (,2)

Space for rough work

.-_'i— | --a( (o( 259 -Fv@“—g-—u}) s

¢~p¢"—._._oz't+,,<<1 | o Pi’ /-

X 5’;&_.“‘ A=
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46 The s1des ofa rxght angled tnangle are in an thi progmssmn If the tnangle has area 24
~ then what i 1s the Iength of its smallest side? - TSR

Wards oflength IO are fomxed using the lettersABCDEFGHII Letx he thc
umber of such words where no letter is repeated; and let y be the number of such words

mwmmemrepmd,men —-=@

where exacﬂy one letter is repeated*thce

"

Q48 Letf menbeadlfferennameﬁmcuonmma_’f“s;=o f() 3anaf‘((§j==r1 i

g(x) f [f '(t) cosect — cott cosect f(@®)]de

forx € (0,4], then hmM g(x) =7 @

Spac‘e fori—oushwrkw—
M th_ a) (Idfq-.__a %) .
. o ,o[ Iy —

X 10:' e IOPCﬁ}( 9]

| - S D
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r Loz
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qftk) wSthc }Q\
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Sﬁﬁﬁ@ﬂ«s {thimanarks 18) L. A8 i

. Thjs sectlon contams SIX qucsnons of matchmg type

Thl.s _scctmn contams T!NO tables (each havmg 3 columns and 4 rows)

r ane THREE questlons

is correct e

For each question darken the bubble correspondmg to the correct optxnn in the ORS

For each quesnon, marks wﬂl be awarded in one of the followmg ca ggones -

Full Marks +3 If only the bubble correspondmg to the correct optlon is darkcncd _
Zero Marks : 0  Ifnone of the bubbles is darkened
NeganvaMw*s 21 Inallothercases

Bach questmn has FOUR apnons [A], [B], [C], and [DWLY ONE of theﬁs four optlons

| ..-S.P#G?,f.?r.__wv_shrwrk_ !
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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
2 2.5 0m2 L £ 2 R 2. 28

@ xX“ty-=a® | 1}[1) my =m’x+a A (P) (mz,m)

S y = mx +avm? + 1

2 2B 2 giha L S
pERE + 'y T8 O (7 7
2 — .. .-.‘ ’ P N _azm 1
TR, '™ (i) = fiva’mz el (R) (v'azm2+1' v‘a2m2+1)
71\ )
{@V) 22 =a%p? =a’ | (iv) y = mx + V@ZmZ T1|(S) e — )

a?m2-1’ JaZm2z=1

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?

[A] (D) (1) (Q)

VBB] () G) (B)

[CI (D) (v) (R)

[(B] () (i) (Q)

Q.50 For a = V2, if a tangent is drawn to a suitable conic (Column 1) at the point of contact
the following options is the only CORRECT combination for

(—1,1), then which of
obtaining its equation?

A 0@

[B] (1) @) (®)

[€] @) (i) (Q

[D] () G) @)

Q.51 The tangent to & suitable conic-(Column 1) at (V3, 2) is found to-be v3x+2y = 4, then

which of the following options is the only CORRECT combination?

BT (D) (v) (®)

[A] (V) (ii) (S)

[C] (D) (iid) (R)

M __(34—

(D] (V) (v)(S)

Gy + %)
It "'/za
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Lx, X €(0,00).
o rmation about zeros of f (x) fi(x)yand f"(x). .
umn mntum matlda about the: h;wb&hwmrof f&.f (x} azid; (z} :
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