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TS - 1': (T AT A A&t v yar)
- This _section contains 8 multiple -choice questions. Each question has four choices
(A), (B), (C) and (D) out of which ONE-or MORE are correct. :

¥ GO | 8 qgfahey U¥ § | U wed § AR Riee (A), (B),(C)sﬂ?(o)%, o

AuE ARG & |

1.

| T@ R o o e A 3o 2 o A v R aRT /s < 8 |
wmﬁzkﬁwﬁ_mmﬁm$W»wawwé | 39

A steady current 1 flows along an infinitely long hollow cylindrical conductor of radius
R. This cylinder is placed coaxially inside an infinite solenoid of radius 2R. The
solenoid has » turns per unit length and ‘carries a steady current /. Consider a point
P at a distance » from the common axis. The correct statement(s) is (are)

(A) I the region 0 < r < R, the magnetic field is non-zero.-

(B) Inthe region R <r <2R, the magnetic field is along the common axis.

(C) Intheregion R <r <2R, _th'e magynetic field is tangential to the circle of réd'iu's r,

centered on the axis. _
(D) - In the region r > 2R, the magnetic field is non-zero.

Wﬁ‘nﬂﬂéﬁ.éﬁﬂé?ﬁf@ﬁ%ﬂ%ﬁﬂ?%]% | & fog P forw
S g WS, BN @) g wd ¥ @) | o
(A) 0<r<R¥, daa7 &9 g & ¥ |

(B) R<r<2Rﬁ,§aaﬂﬁaaaﬁﬁwwaaﬁﬁwﬁ%‘ 1
(C) R<r<2R¥, J9o1g & » 5w & g O WIRE & Rradr $g wwe w |

g | o
(D) 7 >2R¥, Y1 & T e ¥ |
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Two vehicles, each moving with speed u on the same horizontal stra_ight road, are

approaching each ‘other. Wind blows along the road with velocity w. One of these

‘vehicles blows a whistle of frequency f;. An observer in the other vehicle hears the

frequency of the whlstle to be f,. The speed of sound in still air is V. The correct-

7 statement(s) is (are)

(A) Ifthe wmd blows from the observer to the source 2> fi.
(B) Ifthe wrnd blows from the source to the observer f2> f1
(C) Ifthe wmd blows from observer to the source, fz <fi~

(D) If the wind blows from the source to the observer J2< i

Q1 are, R e B R swemmmwwwaﬁm
IRy E | ary WSE A R w3 W 98 @ ¥ | 3 QP are £ agh

W o ¥ | R aET F 9 §T Ye B W f MRy A g Al & B

Frew ag A wf B fay 8 | e g B ()

(A) TR arg Y © g @ Rew § awd & o5 |

B) uﬁa@@ﬁﬁﬁwaﬁ%mﬁaﬁﬁ T hofil
(C) I Ry ek A W B faen A gwM &, fo<f; |
(©) uf a1y W A Qe A R A qER &, fi<s; |
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3. Two bodies each oi_ng_asg]_\;! are kept fixed with a separatiOngZLg) A particle of mass

' Ime The grawtatlonal constant is G. The correct statement(s) is (are)
. (A) The mlnlmum initial velocnty of the mass m to escape the gravutatlonal t" eld of

'(B) The minimum |n|t|aI velocuty of the mass m-to escape the grawtatlonal field of

-/ [
‘ thetwo bodies is 2 GTM ,

(C) The minimum initial 'v'elocity of the mass m to 'escape the gravitatiohal field of

the two bodies is -\ /2%4

(D) N The energy of the mass m remains constant

a‘ftﬁ@’rﬁﬁﬁmmWM% %eﬁaaﬁgﬂaﬁzzﬁwww% | &
ﬁ@%#&ﬁaﬁaﬁsﬁmmaimﬁﬁﬁ TE m GHHH BT BV A
YR fohan S € | ey frdie GE | T WA )

(A) atﬁsﬁa%meaﬁwq%ﬁﬁwamﬁmzﬁrwmmaﬂ
GM,&\,|

4

-(B) ﬁﬁ@%W%ﬁW%WWmmwmﬁw&#

2 GM%!

aﬁﬁ@%w&waﬁaﬁw%ﬁﬁwwmmaﬂwmﬁméﬂ |
ZGM
%I

(D) Wm?ﬁmﬂéﬁﬁﬁ‘\’ﬁ?ﬂgl

‘Space for Rough Work / &<t %1 & oo et

vy s LU




8 PHYSICS )

A particle of mass m is attached to one end of a mass-less. spring of force consta@'

lying on-a. frlctlonless horizontal plane. The other end of the spring is fixed. The

~ particle starts movmg horizontally from its equilibrium posut:on at time 7 =0 wuth an

- (D) the time at which the partlcle passes through the equmbnum posntlon for the .

|n|t|al veIocnty uo. When the speed of the partlcle is0.5 5 uo, it collides eIashcaIly with a

'ngld wall. After this ‘collision,

(A) the speed of: the partlcle when it returns to its equmbnum posmon IS uy.
(B) the tlme at WhICh the partlcle passes through the equnllbrlum position for the first

t P
'|melS -,' k

(C) the time at which the maximum compression of the spring occurs is ¢ =—7£\/é.

, dti . T m ;
second time IS "I\ T J

ﬂﬁ%ﬁﬁ@fﬁaaawweﬁgékaaﬁwaﬁmm?%ﬁﬁm%rﬁﬁﬁ

m S BT BO1 ST M ¥ | 59 R o1 g1 RRT 9% ¥ | g% P arg
ARITGRAT ¥ ¢ = 0 W ARMYS ST 37 4, § TRAE 81 @1 ¥ | 99 3 @
T 0.5 4 B B, T8 T 3¢ IR W TRy WHg B}l & | 39 9O F 99

(A) mwmﬁwwﬁeﬁm%wﬁﬂﬁruoﬁﬁl |
(B)'WWMWW@WWWA@WWP \[ﬁ’l

C) WWﬁWWW%WWF —3—\/%%_1

(D) mmaﬁwmﬁwﬁww%aeWF%”\/%% I
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PP S e
5. 'The fgure below shows the vanatlon of specrf ¢ heat capacrty (C) of a solid-
- asafunction of temperature (7). The temperature is mcreased contlnuously from O to
v, " 500K ata constant rate.: lgnonng any volume change, the following statement(s) is”
(are) correct toa. reasonable approximation.
(A) the rate at which heat is absorbed in the range 0 100 K vanes Imearly with
ltemperature T. » :
(B) heat absorbed in mcreas easing the temperature from 0-100 K is less than the heat
requ1red for increasing g the temperature from 400- 500K.-
(C). there is no change in the rate of heat absorption in the range 400 500 K.
(D) the rate of heat absorptlon increases in the range 200 300 K -

A - . _e . H —

100 200 300 400 500

A )
mﬁmﬂaﬂﬁﬁﬁmmmﬁm(qmaﬂmmwﬁﬂmzﬁm-
M Y | agEE 0 Q500 K 9 99 &) Q Wad gfg B & | 99 ) fF
R ¥ gRadT SR ®, i TaRe § 1 91 ([) THETd aise J8 § (8) 2
(A) 0-100 K &% &=, 3raqenfd ™1 & X qrodE R XRae snfsadn famg |
(8) 0100KWW®WNW@HW4OOSOOKW%W
R BT A g A e g |
(C) NI T B TX 400-500 K A9H & 1= saRaffa & 1
(D) ST ST @Y X 200-300 K AT & 419 98 <& & |
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6. The radlus of the orblt of an electron in a Hydrogen like atom i is 4.5 a0, where a is the

L

/ 3h
Bohr radius. Its orbltal angular momentum 4s 2— At is given that % is Planck constant

__________

~and Ris Rydberg constant. The possible wavelength(s) when the atom de-exmtes '
is (are)

W?@WWW%WW@W4S%%W%W%@T? [
T AT T D Pl G | R & R 4 i P @ R R
Prrdie & |m$€gﬁﬁagﬁwwﬁﬁﬁﬁﬂwéﬁa@ﬁwwﬂw% |

9. 9 9 4
A 3k (B) 1R © sz O33R
- | ~

7. Using the expression 2d sin 0= A, one calculates the values of d by measunng the .
" corresponding angles @ in the range 0 to 90°. The wavelength A is exactly known
and the error in § is constant for all values of 6. As 9 mcreases from 0°;

(A) the absolute error in d rem\aﬂsconstant
(B) the absolute error in d increases. .,
(C) the fractional error in d remains constant. . | _ Y ¥)
(D) fhe fractional error in d decreases. . |
USTP 2d sin §= A T SHINT FRA Y &9 0 &) AT HX 4 B qF 1 129 & |
OFT HTO0 990°F &g # & |Wéﬁmwsﬁqﬁmzm%ameas
A # e, 6 % A & o wwE &1 0 @1 A 00 g3 § a9
(A) d¥ FRde Ffe Rer et & | -
®) <X Frdg R TRy o
(C) 4% firTrord Ffe Rer T & |
(D) 4¥ e _a’fé el g |
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N

8. ng noniconductlng spheres of radu.Rl and R2 and carrylng uniform volume charge

=

densm;;; and —p, respectively, are- placed such that they partially overlap, as

-

shown in the figure. At all points in the overlapping region,

AN

(A) the electrostatic field is zero.

- (B) . the eleé:trostatic potential is constant. v

{ N
S
§ ‘)_D
1
%)

;~‘~:5;:‘ “ { L /\‘
(C) the electrostatic field is constant in magnitude. -~ —

(D) - the electrostatic field has same direction.

3 ST R, T R, BT a1l el BN +p T —p THAR AR AT
e W AR R T & | g el B e ¥ Sy AR 5 SR W
'mwwéﬁﬁasﬂmmﬁsﬁmﬁélaﬁmﬁam%mﬁgw
(A) ﬁwaqaaﬁﬁﬁi%l

®) fer g g o ¥ 1

(C) RerR ¥ega &7 1 gRHOT oFR & |

(D) Rer e & &) e goemm ¥ |
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SECTION -2: (Paragraph Type) -
GUg — 2 : (FE UHR)

‘This section contains 4 paragraphs each describing theory, expenment ‘data etc. Eight
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A% (B), (C) and (D).

| ARY Sﬂéal

3 9o ¥ Rigldl, gar iR sffesi Ny $I S a1l 4 BT

9 e S ueT €, R 9 B e W S e § | fdt oft orgese # ') oy

?ﬁﬂT\’ﬁ—CD_vq(A) (B), (C)W(D)%Wﬁﬁﬁﬂmﬁﬂﬁ% 3 | |
Paragraph for Quest10nsQand10

10%%{%@?

transported either d:rectly with a cable of large current carrying capamty or by using a
combination of step-up and step-down transformers at the two ends. The drawback of the
direct transmission is the large energy dissipation. In the method using transformers; the
dissipation is much smaller. In this method, a step-up transformer is used at the plant side
so that the current is reduced to a smaller value. At the consumers’ end, a step-down
transformer is used to supply power to the consumers at the specified lower voltage. Itis
reasonable to assume that-the power cable is purely resistive and the transformers are

ideal with a power factor unlty All the currents and voltages mentioned are rms values

mﬁgamaéoOszﬁmﬁﬁmoo VIR IeTEd el 8, S 20 km BT G
Gmﬁ"cﬁT & START %Wéwﬁaﬁﬁ%lsﬂ?ﬁma‘fdwumqsﬂww
Fiae q W7 ST FHAT %ma‘m‘fﬁm mammmw

BT

v s g & Qw I g aﬁ&fﬁtﬁ’aﬁm%
Wwﬁ?% & TR F &g tb‘q H Ud SR
awrﬁ'\r P 3R ST ST & gRT BT 79 ﬁwlwﬁam$
R @‘rmﬂﬁ? W%&Tw%mﬁwﬂw@aﬁwﬁ@ﬂw
diee R fagra i W|WWWW%%W@W%HW

TFEBIFR Jeef ¥ awaﬁaw@‘% Imawwaﬁaaimsﬁ
PTHAM rms A H & | :

9. If the direct transmission method W|th a cable of resistance 0.4 Q km ™' is used, the
' power d|SS|pat|on (in %) during transmission is
gfq O Hida Guu%ﬂﬁmwﬁwuﬁmamgkm“%aamaﬁwﬁ
ﬁaﬁrﬁaﬁﬁm(%ﬁ)% | | o
(A) 20 (B) 30 - (C) 40 (D) 50
10. In the method using the transformers, assume that the ratio of the number of turns in
the primary to that in the secondary in the step-up transformer is 1 : 10. If the power

to the consumers has to be supplied at 200 ¥, the ratio of the number of turns in the
prlmary to that in the secondary in the step- -down transformer is

& ST HRA qreft fafy H‘aaﬁﬁﬁe—a@wﬁ?%mﬁ%ﬁcﬁa
H oet @ G B agu 1 10 8 | A fEd ik, Sgiael @

200qua%wrﬁ§aﬁmrﬁmﬁmmaf?ﬁﬂwm$c»ich,zr‘?ww
28
(A) 200 :1  (B) 150:1 (C) 100:1 (D) 50:1
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A small block of mass 1 kg is released from rest at the top of a rough track. The track is a
circular arc of radius 40 . The block slides along the track without toppling and a frictional
force acts on it in the direction opposite to the instantaneous velocity. The work done in

~ overcoming the friction up to the point Q as shown in the figure below, |s 150 J. (Take the
acceleration due to gravity, g =10 m s~ )

,www%mﬁg@wlkgwiwaﬁﬁwﬁwn?m%—
T T 40 m 301 H1 g I & | YCH AU 9 W AT Jeb §Y W1 § | 59
[T W TF TN g a4 B R famn & o & | o # Ty e,
WQW@%WW@WM%WHOJWWW% |
(ﬂ'\‘TﬂﬁUC—CITUTgEﬂW—IOms aﬁﬁm

11. The speed of the block when it reaches the point Q is

o4 e R QW wEEar &, g g
(A SmsT B) 10ms” (C) 10\3ms' (D) 20ms™
12. The hﬁagnitude of the normal reaction that acts on the block at the point O is |
g O WR, Teb WX S dret Afred g1 BT URAT § |
A 75N (B) 86N (C) 115N - (D) 225 N
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Paragraph for Questions 13 and 14
e W13 3R 14 & foQ srgee

~ The mass of a nucleus ;Xj/s less than the sum of the masses of (4-Z) number of neutrons

and Z number of proto\a% the nucleus. The energy equivalent to the corresponding mass

- difference is.known as the binding-energy of the ﬁi;_cleus. A heavy nucleus of mass M can

~ break into two light nuclei of masses m;_and m, only if (m;+m,) < M. Also two light nuclei
* of masses m; and m, can undergo complete fusion and~form-a fieavy nucleus of mass

M’ only if (m3+mg) > M'. The masses of some neutral atoms are given in the table below:

T D 5 X BT GAHM (4-2) Gl T4 Z Ui & Gl % A W 59 g ¥

ST BT FH & AT Holl Bl G Holl e © | P FIHN M BT R THS
my T4 m, SEAM & & gAP AM0P] A fqufed 8 Haodr €, AT (my + my) < M | AT

ms Q8 m, SEAML & 1 8P AMWD Jul Heldd &P, U M SFAM BT IR 1fied
9 B &, G (my + my) > M’ | TB WAREH F G A eddt § R

[Ty [1007825u [2y [2014102% |3y [3.016050u |3iHe [4.002603u

|SLi 6015123 u ;Li 7.016004 u gan- 69.925325 u giSe 81.916709 u

I52Gd | 151.919803u | 2%pp | 205.974455 u | 29p; | 208.980388 u | 21%p, | 209.982876 u
| | (1 u =932 MeV/c?

13. The correct statement is | o
(A) The nucleus gLi can emit an alphaf'particle.' |
(B) The nucleus giOPo can emit a proton. A
(C) Deuteron and alpha particle can undergo complete fusion. . : P
(D). The nuclei gan and giSe can undergo complete fusion. |
(A) I SLi U Yol HUT I PR Hehell & |
(B) ® 2,°Po T UICH IARIT HX ThaT & |
(C) SYERM 3R VI Ul YUl Hordd B Adhd & |
(D) e 10Zn Qg AN 3.Se Q0T Helds R Wehdl & |

14. The kinetic energy (in keV) of fhe alpha particle, when the nucleus
undergoes alpha decay, is ° '
Stg faRmErERT H ANS §,°Po Vbl PRl 8, 99 Vet B Bl TS ol
(keV #) BIH & - | |
(A) 5319 (B) 5422 (C) 5707 (D) 5818

' Space for Rough Work / &= %14 & far == - ‘
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Paragraph ‘for Questlons 15 and 16 ,! L O
TETAS MY 16 S fergargme =

e

A point charge Q is movmg in a cwcular orblt of radlus Rin the x-y plane W|th an angular

.Q_;'

.'velomty @. This can be consndered as equwalent to a loop carrylng a steady current

/

A uniform magnetic field along the posmve z-aX|s is now SW|tched on, which mcreases*ét al
constant rate from 0 to B in_one. segp_n_d "Assume that the radius of the orbit remains

constant. The application of the magnetlc field induces an emf in the. orbit. The induced |
emf is defined as the work done by an induced electric field in moving a unit positive

" charge around a closed loop. It is known that; for an orbiting charge, the magnetic dipole
- moment is proportional to the angular momentum with a proportionality constant y.

vy T % R BRI B g e F g 0 Reg TR o B0 TR W TR Y <@l
g lsﬁqqﬁas?ﬁg—mﬁa?ﬁamé?gwwwwé | 3 T YBRAA

Wmﬁwmz-ﬁwﬁmméﬁwmoﬁwamﬁn
YHTH &% 9 dgdr & lwmﬁﬁ%sﬂ%ﬁmwaﬁﬁ‘mﬁmﬁ‘cﬁ% | gEar

& P T F B H Y emf URT BT & Iwﬁﬁﬁﬁgﬁaﬁammwm

B WY U P TR IR AN A 5y T SR @ 7 w1 uRa feaaes 96 (em)
HEI O & | I8 9 8 & 99 U@ e Uh e A uRYAY $Rar § d9 S9!

‘WWWWWW%WW%WWWﬁI

The magnitude of the induced electric field |n the orbit at any instant of time durlng'
- the time interval of the magnetic fleid’cnan

W%%W%Wwﬁwmmwﬁﬁﬁﬁgﬂmmwé

BR BR
A % (B) 5 ~ (C) BR - (D) 2BR

16. The change in the magnetic dipole moment associated with the orblt at the end of
_the time interval of the magnetic field change, is

R G7a oeRTe & ga@R & § uRadT 81 TaT €, 99 arRTe % or #,
T PR T Aoy feya el # oRad €

BOR? 2
w -rBoR2  ® -5 © AL o) yeor
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" SECTION - 3 : (Matching List Type)
s - 3 : (GAE Gl THR)

This. sectlon contams 4 multiple choice questlons Each question has matchlng lists.

- The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
39 @S H 4 ggfaeed we ¥ Immﬁﬁﬁﬂ?iﬁ‘é’ rmemmﬁ

famey (A), (B) (C)aﬂ'\r (D)%ﬁﬂﬁﬁmt{zﬁmﬁ% |

17. Match List I of the nuclear processes with List I containing parent nucleus and one

of the end products of each process and then select the correct answer using the

codes given below the lists :

'Tﬁﬂlﬁwmﬁaﬁﬂmﬁﬁ% lﬁﬁﬂﬁ'ﬁ%@ﬁ%ﬂ%ﬁﬁ‘cﬁa

@ it P s e T & rwemmwmmmm,'-

[El R Gy -
3 List [/RT | rListII/'\'ﬁﬁII

P. Alphadecay. = 1 0 Pyt f;@

| E T .ﬂ_\.\_\.‘%\\\‘ . | 8 7 .

Q. p".decay T2 §§8U 2341‘h+ e

B e : - -

R. Fission' ‘ . 3, | ;§5Bz ;§4Pb+ ;5""?
S.’.} Proton emission.— " 4, gigPu ;;oLa+
-Codes ‘

P Q R S

A 4 2 1 3

® 1.3 2 4

€2 1 4 3

o) 4 3 2 1

Space for Rough Work / &=a & % forg s
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| o 18 One mo|e of a monatomlc ldeal gas is taken aiong two cyclic processes
E—F—-G—E and E->F—H—E as shown in the PV’ diagram. The processes:
' involved are purely isochoric, isobaric, isothermal or adiabatic.

P (B-RAS e T & uE A @, ﬁaﬁa?r‘rapvmavawa*r
TR UHAl E-F—»G—E T E~F—H-E# o SRy ol & Iwﬁa'awgaa-
wamﬂﬁﬁmamwmﬂam%ﬁm%| -

P a

32P, |----

)

<v ’

~ Match the paths in LlSt I with the magnltudes of the work done in L1st I and select
the correct answer using the codes given below the lists.’

Wlﬁm@maﬁqﬁlmmnﬁma%mamwﬁmm
SR gl & e f§d T Pl B 3E R wEl S g |

List I/ e I List 11/ = 11
'P. G-E 1. 160PVyln2
'R. F>H 3. 24PV,
' S. F—G ~4.  31P,V,
"Codes : o
P Q R S8 R
A 4 3 2 1 L
B) 4 3 1 2
) 3 1 2 4
@ 1 3 2 4

Space for Rough Work / %<2 &M@ & faT wm=

oy s | LR
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19. Match List T with Lust I and select the correct answer usmg the.codes glven below :
"';-.the lists : - -

- List I . ListII

P. Boltzmann constant ~_ 1o [ML’T™]

Q. Coefficient of viscosity —~_ 2. [ML'T™']

R. 2N 3

S.

~ Planck constant™=" 3. [MLTK']
Thermal conductivity u. [ML*TK™']

WI&%WH@WWWW%%%@WWWW,
el IR G« |
| cit e ' %{zﬁn
p. drecHM Frydis 1. [ML*T™']
Q. Il Ui 2. [MLT'TT
R e Fradie 3. [MLTK™]
S. & TTeABT 4. MIPTKTY
" Codes : ' '
P Q R S
A 3 1 2 4
®) 32 b 4
©% 2 1 3
® 4 1 2 3
| Space for Rough Work / %<2 & c%‘ﬁ‘-m‘@]ﬁ
Wn = € T =0
. 'T
1/\ 4 L
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20. A rlght ang!ed prlsm of refractwe mdex@é placed in a rectan'gular block .of
. refractive mdex&z2 )Nthh is surrounded by ‘afedium of refractive index ,u3,,as shown

in the figure. AHay of light ‘e’ enters the |ectangu|ar block at non‘na’l/ incidence.
Depending upon the relationships between !‘1: H and: /13, it takes one of the four

possible paths ‘ef’, ‘eg’, ‘eh’ or ‘ei’.
T 1, AT & GHPNT TIH T, HTATID é? CILCICaN ecﬂcbfr v |

Wmaw%aqaémiﬁéﬁmmﬁ%ﬂﬁaﬁﬁqwﬁﬂgs‘ﬁ | TdTR Bt
fepRT ‘¢’ IR Seifer WX Siffreigad smuferd &I & 1 4y, 24, 3R 43 & HET W
Wmﬁgwiﬁwwwq?ﬁe ‘eg’, ‘eh’ mezﬁ\qwa?ﬁﬁl

=
=
Sy
y

NIV 3

Match the paths in List I with conditions of refractive |nd|ces in LlSt II and select the
correct answer usin the codes given below the lists:

g 1A R T e Ilaﬁaqaéﬁma%mﬁﬁgﬁrﬁazﬁﬁwaﬁ?m

& N A 1 Bre F L'I'?ﬂ"T PP WE I FA |
ListI/3=1 List I / S 1T

P e—>f o /},.1_ ﬂ1>\/—;1,2 .

Q e—»>g— ///' 2. >y and/Td 1, > 1,

R. e—>h />f/:\¥—~~~3. =1y _ _

S. e—si— 4 ;Lz<y1<\/§;12and‘f®'[/&>,u3

Codes - |
P Q R S

A) 2 73] 1 4

B 1 2 4 3

€ 4 1 2 3

© 2 3 4 )

" Space for Rough Work / &<al %14 & feT T
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SECTION 1 (One or more optlons correct Type)
GUs -1 : (TH I1 3% 9t Rpeq yp®)

This section contains 8 multiple choice questions. Each question has four choices (A),

(B), (C) and (D) out of which ONE or MORE are correct.
T YUS H 8 TS U § | mm ﬁwﬁm(A) ®). (C)aﬁ?(o)% ﬁrﬁrﬁr

J TH a7 AHfeed 92 T |

21. The major product(s) of the following reaction is(a’re)_
OH S : , _ _ y

aqueous Brz (3.0 equivalents)

O s

A P ‘(B)Q  ©RrR O S

Space for Rough Work / a»—t}mé%ﬁ-rqwm
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| CHEMISTRY |

mixtures is(are) -

Wﬁ&?aﬁmsﬁ(lsﬁ?n)aﬂﬁaﬁ?ﬁmwmﬁzﬁﬁwﬁmﬁa?
lm(ﬁiﬁﬁﬁ)aﬁaﬁml

B 22, After completlon of the reactlons (I and II) the orgamc compound(s) in the reactlon

| - 1 )Oj\ ~ Bry (1.0 mol)
ReactionI: HiC
affRar L ?1 0 mol) aqueous/a;ﬁ-q Na7

o

o Br, (1.0 mol) |
ReactionIl: C/U\CH -
3 3
AR (40 mol) CH3COOH
5 SN SRS SRS S
H3C” “CHaBr H3C” “CBr, Brgc ‘CBry BrHZC/_lkCHZBr HsC~ “ONa CHBr3
P Qo R s T U

 (A) Reaction]: Pand ReactionII: P :
(B) ReactionI: U, acetone and Reaction II : Q, acetone
' (C) ReactionI: T, U, acetone and Reaction IL : P
(D) ReactionI: R, acetone and Reaction II : S, acetone

(A) R 1 P iR s I P
B) affrar 1: U, e s srfwfohar 1t Qwﬂaﬁ?
(C) a1 7, U, Tie sk sififhar 11 : P

(D) arfwfpar 1: R, Tiie aiR afifpar 11 : 8, wiieH
Space for Rough Work / H'Tﬁ'}‘diﬁ & faTwm
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&HEMISTRﬂ .

23. TheK of Ag,CrO, is 1.1 x 10*12 at 298 K. The solublllty (in moI/L) of AgZCrO in a
0.1 M AgNO solution is - _ _
(A) 1.1x 1011 (B) 1.1x10  (C) 1.1x10'2 (D) 1.1x10°°
K, (4g,Cr0O,) T A1 298 K W 1.1 x 10—12 g 10. 1MAgNO & e # 4g,Cro,
a?r oot develier A & |
@) LIx107t (B) L1x1070  (C) 1Ix1072 (D) 1.1x107
24. Inthe following reaction, the product(s) formed is(are)
OH | |
CHCI,
—_—— ?
OH‘
CHs
OH
OHC CHO i * ©/
' CHj3  HsC CHClg ' H30 CHCIz ’
P o R S
(A) P (major) (B) Q(minor)‘ (C) R(minor) (D) S (major)
P () ~oe@m - RGEy NG
- Space for Rough Work / aﬁ}m%‘ﬁﬁqw
knp = IR ?“!‘\é‘jﬂy
o s{\'\jfi'? . £AD if‘.
v g 20 | L ITHOEAE A
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B 7?

| CHEMISTRY |
. The carbon- based reductlon method is NOT used for the extraction of |
+ (A) tin from SnO : o (B) iron from FezO
- (C) -aluminium from AL, 0 . (D) magnesium from MgCO CaCO,
mﬁ%ﬁ&m‘wﬁmﬁmﬁam%mmﬁ%aﬁﬁﬂﬁm |
(A) SnO, ¥ fea . (B) Fe,0,9 3T - : : |
(C) 4L,0, | Q@ﬁﬁw (D) MgCOyCaCO, 1# ﬁﬁr@mr

The thermal dissociation equilibrium of CaCOs(s) is. studled under dlfferent
conditions. . '

CaCO4(s) === CaO(s)+ COQ(g)

For this equilibrium, the correct statement(s) is(are)

(A) AHis dependenton T+~ o

(B) K is independent of the initial amount of’CaCO

(C) Kis dependent on the pressure of CO atagvenT

(D) A4His independent of the catalyst, if any «
CaCO,(3T) & HHY ﬁaﬁaﬁwm?@ﬂzﬁrawm ﬁﬁm araverial # fopar

|

CaCOy(s) === CaO(s)+ COz(g) ‘

39 QIR & o), |El ueed & (8

(A) AH T R R axar g | |

(B) ATRITRT ReRie (K) CaCO, ¥ TR TRAT R PR et Fwar & |
(©) KFrad am W) Co, ¥ o W Pk avar & |

(D) AHSERTE (3FR B)) & THd 1) PR a8} aar & |

**8
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(cHEMISTRY]

27. The correct statement(s) aboutO ls(are)
(A) - O- O bond lengths are equal ){ o
3) Thermal decomposmon of O, is endothermlc ?‘
(C) O, is diamagneiic in nature e fw
(D) O, has a bent structure/
0, % ﬂ‘q’ﬁ H & g § (@)
(A 0-O 9§l B TS WV & !

" (B) OWH@HWW@’I |
C) O, ufagasg & | - I
(D) O, & T dfpe BN ¥ | B

: 28 ‘In the huclea.r t’ransmut'atio-_n
‘iBe + X — iBe- +1 Y
(X,Y)is(are) | ) |
(A) (r.n) (B) M) (C) (n D) (D), (v, p)
B ﬂ | S
iBeJrX ———>F4Be+Y‘
A X YR o \
(A) (v, n) (B) (p. D) (C) (n D) ®@) p)
Space for Rough Wofk/ﬁm%mm o - o
Dy
a - -
Be 4+ X et B e -
y BESE g % -
' i ] 128
b 0
! ‘ y
H = H
Vo ] 5
H : - [ ”%2
a B 2 X
{
2 QT

**8




(cHEMISTRY ]

SECTION 2: (Paragraph Type)
: o ug — 2 ; (._f :
This sectlon contams 4 paragraphs each descrlblng theory, experlment data etc. Elght
_ questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct ai:swer among the four choices (A), (B), (C) and (D).
B Rt T aive onaral i a4 o, e

?w@amméﬁaﬁﬁwaﬁawéw% '*ﬂiiﬂié_c{ﬁ%_*{w
.%ﬁwﬁmm) (B), (C)W(D)%Wﬁmwﬁwﬁ

Paragraphs for Questions 29 and 30 -

y WE 29 UF 30 & ford IrgwwE - -
P and Q are isomers of dicarboxylic acid C, H 0,. Both dec:olonze’/Br2 /H Ox On-

' heatlng P forms the cycllc anhydride. R

Upon treatment with dilute alkaline KMnO,, P as weII as Q could. produce one. or
more than one from §, Tand U.

"P@?QWEW@WWWCHO CORARSEI GRS |a‘|—rﬁBr2/H0a$r
TEE RA § | T S W P AS TIRESRS 9@ € | |

'aaemﬁaKMno mPaﬁ?QWWaﬁmwwmwﬁ&w
4 s, T&WUWW%I

i COOH COOH COOH
‘ H——OH H——OH  HO——H

| » H——OH  HO—f{—H H——OH
| | S . COOH - COOH = COOCH

) r U
29. Compounds formed from P and Q are, respectiv_ely |
(A) Optically active S and optically active pair (T, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C) Optically active pair (T, U) and optically active §

(D). Optically inactive pair (T, U) and optically inactive S
P3IR QERT &1 ARH HAew: &

(A) YT YOIy S T T i g7 (7, U)
(B)- gavr fFfspa s ¢d gavr f4f¥pa 3 (7, U)
(C) §av1 ¥ I (T, U) Vd gavr gofep §-
(D) gav fSpa g™ (7, U) 7d gao FHisea §
Space for Rough Work / %<4 &4 % foT ==
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. N . -‘ ‘ . E r . ) ‘ A /{/""\!/ /—'\_\ 1
30. In the following reaction sequences g}é”and W are, respectiv_ely%\/%\ -
ﬁﬁﬁaﬁm SIRIER sqﬂam‘l #, V3ﬁ'\’ W &
N b *
g \f\ H2/N|
'  ACI,(anhydrous) 1. zn-HgHCl
+V — - — W
, ‘ 2. HPO, .
™ Ve
C:’E (A) o and/aiR
N
i S vo w ©
L\\:\ ,Q; 5 "
©_CH,OH
- (B) |]: - and/aiR
CH,OH
14
(C) | o and/3iR ©i\/]
V o W ‘ : |
' Hszc - . ' ’ ‘
(D) \l and/3R m : . o
CH,OH W CHOH - . |
Space for Rough Work / W?ﬂﬁ%f\ﬁq@‘{ﬁ

e T ———

o fTHT
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'Paragraph for Questions 31 and 32
W 31 w 32 aa f%fﬁ' 313?@? I

An aqueous solut:on of a mlxture of two morgam% when treated W|th dilute HCI,
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot -
water. The flltrate (Q) remained unchanged when treated with H)Sina dilute mineral

acid medlum However |t gave a preCIpltate (R) W|th H, S in an ammoniacal medlum '

The premputate R gave a coloured solutlon (S), when treated W|th H 02 in an_

‘ aqueousNaOH medlum _

| amméﬁwmewﬁmmmﬁmeaaHammwm'
Td 37g8y (P)aﬁ“\fqzﬁﬁv?;t‘c’(g)ém% |mmPnﬁaaﬁgamﬂa
W(Q)ﬂjeﬁaaﬁﬁummﬁﬂsmﬁéﬁmwﬁaﬁam%
ﬁﬁjwﬁmwﬁHﬁ?maaa&iu(R)ém% |aaa%nRaswamaw
NaOH AIEq¥ @1 H,0, aﬁaﬁrﬁ?mwﬁ-—rﬁam(sﬁ—cﬁ%i

31. Thé precipitate P contains

®) P ®) He* (O 4 () Hg
oge PH SURe@® o o
(A) Pp* -~ (B) Hg*  (C) 4¢g" (D) Hg*

32. The coloured solution § contains

(A) - Fey(SO,); (B) CusO,  (C) ZnSO, C©) Negro,
" (A) Fey(SO,), (B) CuSO, (C) znSO, (D) Na,Cro,

Space for Rough Work / &< & & fore v

B




- The reactions of CI, gas with cold-dilute and hot-concentrated NaOH in water give

( CHEMISTRY)

Paragraph for Questions 33 and 34 S
TR WM sfagwe 0

sodium salts of two (different) oxoacids of chiorme, P .an_d 0, respectlvely. The Cl,

gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with '

| whlte phosphorus to glve a compound S. On hydrolysus S glves an oxoacid of

phosphorus, T.
czﬁvagsﬁ?waNaOHa?aaﬂaﬁame a@sﬁ?nﬁmﬁ

ffFa ax Q1 () S $ Sifei-ene B Wy oaul, PR Q ¥4 ¥ |

33,

34.

Cl, (g) ARBI B IJuRARY F 50, (g) F AW FX I R <O & | R qba
uﬂmgmaﬁ%maﬂaﬁﬁzﬁsém% ISH%WWMWW

T STTEFATST Té‘cﬁ T

P and @, respectively, are the sodium salt_é of : , o
(A) hypochlorus and chloric acid_sm/ ' (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids - (D) chloric and hypochlorus acids

P33R Q H9I: g% Afead oqur €
(A) .BRUFARY 3R FAING 30 (B) a@wﬁvsﬁ?wﬁwm

(C) RS iR WelRep 3t (D) a%ﬁﬁ-cﬁsﬁ?mmmm
R,Sand T, re'spécti\'/ely,‘_are S
(A) SO,Cl,, PCls and H,PO, - (B) S§0O,CI,, PCl, and H,PO,
(C) SOCh, PCliand H,PO, . (D) SOC, PCl;and H,PO,
R, S 3R T & | - : ‘-
(A SO,Cl,, PCI 3R H,PO, (B) SO,ClL, PCL, ¥R H,PO,
(C) SOCL,, PCL, 3R H,PO, (D) SOCI, PCIs 3R H,PO,

o g e

**8
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(CHEMISTRY )

Paragraph for Questlonsw35 and 36
W% 35 U 36 & ford

A fixed mass ‘m of a gas is subjected to transformatlon of states from K to L to M to
N and back to K as shown in the figure

- W?ﬁ%ﬁwmﬁmqﬁaﬁKﬁLﬁMﬁNmﬂmKﬁ
_ﬁamﬁms‘ﬂs‘%

Pressure

Volume  3MIdq
35. The succeedmg operatlons that enable this transformation of states are

v

'(A) Heating, cooling, heating, cooling (B):* Cooling, heating, cooling, heatmg
(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
T | [ S T 37ael URacHl W WEdd §, 98 ©
(A) vﬁa@nﬁa@mﬁw (B) a@ﬂﬁa@m‘aﬂﬁw
(©) T, 3T, I, T T W (D) ‘=T, M, TH, ST A W)

36. The pair of isO@gﬂg,pmcgg_ges among the transformation of states is

(A) KtoLandLtoM -~ = (B) LtoMandNtoK

(C) LtoMandMtoN - (D) MtoNandNtoK

~m®nwﬁaﬁaﬁﬁmﬁwmﬁmmwﬁ
(A) KILIRLIEM . - '(B) LIMIRNYUK

(€) LAEMIAR MIAN (D) MANIIRNHEK | ‘
| Space for Rough Work / W*ﬁ%fﬁt{m ‘
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SECTION 3: (Matchlng List Type)
s -3 (ﬁﬁm'ﬁ;iﬁum

"'hls sectlon contains 4 multuple choice questlons Each question has matchmg lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

34 @S # 4 ggfiwes wed € | e We H g gl § !W%Wﬁé‘cﬁ
famed (A), (B), (C)eﬁ—\r(o)%ﬁmﬁﬁm@ﬂﬁ%"l

37. The standard reduction potentlal data at 25 °C is given below. o . e
BRISCa LIRS fava 25 °C g¥ Frfarad % ] S
. E°(Fe%, Fe?*) =+0.77 v,
C i E°o(Fe? Fe)=-044V
L UEC(Cut, Cy) =+ 034V
-~ E°(Cut, Cu)=+052V | : ,
L E°[O,(g) +AH* + 4e” - 2H,0] =+1.23 ¥,
' E°[0,(g)+2H,0+ 4" —40H] =+ 040V L vea
EO(Cr3+ C."r)A=—-O 1AV, T A
°(Cr2+ Cr)=-091V ' ’

’ Match E ° of the redox pair in List I W|th the values: given in List IT and select the
| ‘correct answer using the code given below the lists :

Bl Iﬁféﬁnﬁwwgiﬂ#aﬁwﬂnﬁﬁﬁ@mﬁmﬁw_
‘ﬁﬁrqamqﬁﬁastﬁﬁ%ﬁnﬁaﬁgmmmﬂﬁwgﬁﬁ

. List L R7Et 1 List IT Rgn‘? 1
P. E (Fe3+ Fe) | 1. —018V
Q. E°(AH,0 == 4H' + 40H") 2. 04V
R E°(Cu* + Cu —2Cu*) T3 004V
S. E°(Cr, CrY) 4> 083V
Codes : ' :;
P Q R S B z
® 2 3 4 1 b0 =
(C) 1 2 3 4 : N Sh g G, —eet WOF (R R
‘o3 4 1 2

Space for Rough Work / e &4 % g T
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Heghag dppafiey

38. An aqueous solution ‘of" }is added sIowa to an aqueous solution of Y as shown in Llst L
~ The variation in cond 1Etivity b‘f‘tﬁé”se”"féactlons is given in List IIL. Mat_ch Llst I w1th List IT-
and select the correct answer us:ng the code given below the lists :

oo Listl List 1T = Lﬁwv,u
P. (C2H5)3N + CH;COOH ‘ 1. '_'Conductwlty decreases and then '”‘_“f’

X oy - increases T L L
Q. KI(0.1M) + AgNO; (0.01M) 2. Conductivity decreases bt

‘does not change much . .,

XY . -
R.CH;COOH+KOH = - -3, Conductivity increases’ and then

X Y . does not change much o
S.NaOH + HI ‘ ' 4.  Conductivity does not change much
X'y . . andthen increases o

»”xé?aaﬁﬂf‘a?msﬁw Yﬂ?’ﬁl?ﬁwﬁm—eﬁif%f&ww% ssﬁzms ‘
feamr T & | 39 il A S wrermar B Arerar E I A @ e 8§
AP A 1w gAfad P qun gt & A QW B w1 rE o

el SR g |
GCil I | I
P.(CHs)N +CH;COOH ~ 1. TIidhel Hed] %@?Wﬂﬁéﬁﬁ% I
| X Y
Q KI(0.1M) + AgNo3'(o,OiM) 2. Frerepar. gedl © aﬁs a?qsam an‘%rcs
XY yRafda &t et 1
R. CH;COOH+KOH 3. =EdAl Sedl & 3ﬁ? chsam srfﬁa?
XY aRafia 7€ Exft | S
S.NaOH + HI | 4. arewal ot oRaffE e s*r%ﬁ sﬁ?
X Y | | a?qsamaa—cﬂ% | »
Codes : -
P Q R S
A 3 4 2 .1
B) 4 3 2 1
€ 2 3 4 1
M)y 1 4 3 2

Space for Rough Work / &<l T4 % foTT @
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39. Match the chemical conversions in List T with the appropriate feagents in List II énd
- select the correct answer using the code given below the lists :

'Qﬁﬁlﬁﬁﬁnﬁwﬁwmﬁ?ﬁnﬁﬁv@mmﬁaﬁi
wagﬁ%aﬁ%quﬁﬁ%%ﬁv@ﬁsm@w@ﬁwgﬁﬁ

List I /g4l I - ListII R 1T

SR >= o 0 Hg(0Ac),; (i) NaBH,

Q v%‘ONa —_— %—OE( w2 NaOEt :

—

es
s @/ . Q/ 4. () BH, (i) H,0,/NaOH
| OH | "
Codes:
P Q R S

A 2 3 1 4

B)3 2 1 4

(C) 2" 3 4 1

My 3 2 4 1.

Space for Rough Work / &< & & fawwrms
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(CHEMISTRY ]

'40. The unbalanced chemical reactionis‘given in List I'show missing.reagent or condition
(?) which. are provnded in List II. Match List I with Llst IT and select the correct
' answer using the code given below the lists : ‘

'Wlﬁmaﬁ%ﬂaﬁmmﬁmaaﬁm/mqﬁnﬁﬁﬁ
% Iﬁr‘nlﬁﬂ%ﬂ Hﬁmﬁquﬁlﬁ%ﬁ:ﬂ%m@mwmﬂ
Listifqﬁ 1 D ’Lvist 11 REA 11
P PbO, + H,S0, — PbSO, + O, + other product /=1 Jaarg 1. NO
Q  Na,S,0, + HyO —> NaHSO, + other product/ei &eare 2 12

R. -N2H4 —7> N, + other. pfoduct/(’ﬂT\’I BT'!TIT‘{ | 3. Warm/TH
S. XeF, -—2->Xe+other product/SWB‘cCrrE{ e - 4. oA
Codes -
P Q R S
A 4 2 3 1
B 3 2 1 4
€c 1 4 2 3
M) 3 4 2 1

Space for Rough Work / %<9 &/ % fo@ @
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SECTION —1 : (One or more options correct Type) :
S — 1 : (TP AT A wE} fadvew UaR)
Thls section contains 8 multiple chonce questions. Each question has four ch0|ces (A)
(B), (C) and (D) out of which ONE or MORE are correct.

W@U@ﬁsagﬁmm% Imwﬁwﬁmm) (B) (c)aﬂ-{(o)g 1%1—.113;

41. Twolines L, : x =35, '3—L ——2 and L, : x=a, ‘Ll ‘25 are coplanar. Then a can

take value(s)

“ B) 2 - © 3 (D 4
ESIQYQT%L Lx= 5,3—L"‘§HQHL x= oc‘%
A 1 (B) 2 (C) 3 D) 4

1 | \
42. Ina trlangle PQR, P is the largest angle and cos P = "3 Further the incircle of the

triangle touches the sides PQ, OR and RP atN, Land M respectlvely, such that the

lengths of PN, QL and RM are consecutive even integers. Then possnble length(s) of
the side(s) of the triangle is (are)

(A) 16 | (B8) 18 (C) 24 D) 22

B9sT POR, ﬁPgﬁH‘cﬁ‘m%amcosP—— |Wmﬁﬁﬂaﬁg¢rmaﬁqﬁ

qoIrsll PQ, QRH?JTRP?J%W NLHWMWWWWW?&FPNQL

T RM @Y ereTgEl AN w9 i § | a9 Pryst @ o (yoTran) @l
TR eraTs (erTgEn § ()

- (A) 16 (B) 18 . (C) 24 v (D) 22
| Space for Rough Work / ﬁm%ﬁﬂt{‘@lﬁ |
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43.

- [ MATHEMATICS)

Fora e R (the set of all real numbers), a # —1,.

lim (1“+2“+ .+ 1% 2 __1_

n—o0 (n+1)“1[(na+l)+(na+2)+ +(na+n)] 60 |
Thena— , _ } |

| ' SRR 17 -

A) 5 o (B) 7 (©) ——5- Oy 5 |
aeR(WWWWGﬁWW)ai—I éﬂ%ﬂf

lim | (1°+2°+..+n% 1
'n-—>00 (n+1)a1[(na+l)+(na+2)+ +(na+n)]_60 -
L ‘ 15 21T

ws o ®1 e %F 0

44,

: Clrcle(s) touchlng x — axis at a distance 3 from the origin and havmg an mtercept of

length 2\/7 ony- axis is (are)

(A) $*+y?—6x+8+9=0 | ,'(B) x2'+y2—6x+'7y+9=,0

(C) xX*+y*—6x—8y+9=0 (D) B+yP—6x=Ty+9=0

x- mﬁ'ﬂﬂﬁgﬁ3§ﬁwmmﬁW(mﬁ)Wy mq"\fz\/'am@@
g FTeli(arel) 99 § (9)

(A) X*+y*—6x+8+9=0 ~  (B) X¥+y-6x+Ty+9=0
(C)'x2+y,2~—'6x—8y+9=0 (D) x*+y? - 6x 7y+9 0-

45.

Let wbe a complex cube root of unity wuth w#1land P = [p ] be a nxn matnx with
py= @', Then P2#0, whenn= : o .
(A) 57 - (B) 55 (C) 58 : (D) 56
swls‘wxmvﬁwmwaﬁﬁﬁWwﬂWP [p,) T 1 x n SNTE
i, GEpr—a)”f | 9, P+ 0,99 n=

(A) 57 (B) 55 (C) 58 o (D) 56

**8
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46. The function f(x)=2|x|+|x+2|-||x+2]-2| x || has a local minimum or a local
maximumatx= . ‘
Ty .

A -2 - ® 3 ) 2 (0) 3

B f(x) =2 | x| +|x+2|—||x+2|—2|x|lqum=ﬂﬂwmww -
&ﬁaﬁqﬁ?x$WW§ Ww|WE ;

. ‘ — ‘ 2 T
®) -2 ® = o2 ® %

2

A3+ S 0
Vetw:i_—landP= {w':n=1,2,3,..}. Further H, ={Z € C:Rez>§}and

-1 ' S
H,= {z eC:Rez <,—} , where C is the set of all complex numbers. If z, € PN H|,
s . - .

2
z, € P " H, and O represents the origin, then £z, Oz, = o
T - T 27 . ‘ 5n
- (A) > | ',(B) s (©) 3 - (D)6 -
HT:IT%W=3%H€IT P={w:n=1,2,3,..) 5GF aqRad

. . 1 g | 1 e .
H,={ze©-Rez>~2—}amH ={zec-Rez<7} STEl C |itHs Hegiell &1

Yy € I?Jf%{zlerHl,zzerH eI Ogarf%:r—gtrcrﬁémzﬁw% GEl

£z, 0z,= , : ——
& 5 (B) 169 | o o “‘673 R
48. 13 =41 thenx = - -
2 log, 2 ‘ ‘ | 21
(A) 210g3g23—1 (B) 2—'120g23_ (©) 1—13)g43‘ ©) 2log0g§—1
g =4 A =
2 log, 2 |
(A) 210:2 1 ® 2-1ig23 © 1-11>g43' ©) 21202%3251
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(MATHEMATICS)

SECTION 2 (Paragraph Type)
s -2 (sqaiézuaﬂ'\r) |

This section contams 4 paragraphs each describing theory, experlment data etc. Elght
questions relate to four paragraphs with two questions on each paragraph. Each question
of a paragraph has only one correct answer among the four choices (A), (B), (C) and (D). .
36 s # Rigidl, yan &R affwsl &Y & g9 ot 4 aFjT © laﬂ‘fﬂ—néoz’t

¥ Gefirg 3o we ¥, R W &R I®E W QI T § lmﬂﬂﬂa{n@aq‘ﬁw
| i'%ﬁar\ft%rm (A), (B), (C)aﬁ?(o)%ﬁaﬁﬁaﬁaw%‘tmﬁ% I

Paragraph for Questions 49 and 50 o
W49@50&?ma@2 . L

Let PQ be a focal chord of the. parabola y? = 4ax. The tangents to the parabola at P

and Q meet at a point Iylng on the Igney 2x + a a > O//

| ‘-TFHﬁFPQWy 4axaﬁwﬁwﬂasﬁm% lﬁ:gaﬁPameuw |
awmwmwaﬁgaawy 2% +a, a>0tﬁrﬁ%’% l

' 49. Len‘gtht‘ofg chord PQ is
Sfiar PQ &1 o Tg ® L |
(A) Ta (B) 5a (C) 2a - (D_) 3a

50. [f chord PQ subtends an angle @ at the vertex (5fy2 = 4ax, then tan 0=
afe St PQ, 2 = 4ax & MY W BT ¢ ofaRd wRd) ¥ 99 tan 0=

® 37 ® 3V © 3 © 5

Space for Rough Work / *—'vi'asrei %ﬁqw
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[ MATHEMATICS |

Paragraph for Questions 51 and 52
e 51 Td 52 & ford sy |
Letf: [0, 1] —>R (the set of all real numbers) be a functlon Suppose the function f'is
tw1ce dlfferenttable f(0)=f(1) =0 and satisfies 7 (x) 2f (x) +f (ac) 2 ex X e [0 1].

m—rnﬁﬁf o, 1]—>R(wﬂaﬂﬂﬁfﬁﬂ@raﬂmw)wrﬁaﬁ§ |qﬁaﬁﬁr€r

Wfﬁwaﬂmﬂ%fw) f(l) 0 TN £ (x) - 2f(x)+f(x)>e"xe[0 1]
P GIE FRAT T |

51. Which of the following is true for 0 <x <1?

ﬁﬂﬁﬁm0<x<l$mm%q |
") °<f(x)<°° B ® ~3</0<3

© ~F<f@<1 o (D) —w<f)<0

, ' 1
'52. If the function €™ f(x) assumes its mlnlmum in the interval [0 1] at X =70 whlch of

the followmg is true ?

& ®er e~ f(x), 313‘\’1?*[[0 1]ﬁmwmx——wm% aaﬁﬁrﬁﬁ

D A © ?
» F@ s, lad ®) 76> £ ) 0<x<y
© Fe<f, 0<x< O S@<S@, F<x<l

Space for Rough Work | FR HE % fT ==
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[ MATHEMATICS )

PR X
A A R

" Paragraph for Questions 53 and 54
UeT 53 U4 54 o ford argede

A box B, contains 1 white ball, 3 red balls and 2 black balls. Another box B, contains.
2 white balls 3 red balls and 4 black balls. A third box B, contains 3 whlte balls, 4 red balls
and 5 black balls.

TH UCl B, # 1 Ghe 1, 3amﬁ%:aaﬂ2maﬂﬁ%% IW{H‘\PTﬁ?ﬁB ﬁzwﬁv‘a
A, 3 e A qor 4 Frey A § | v T U B, ﬁﬂﬁa—wﬁ 4 e A R
5 @refl i ® | |

53.

54,

If 1 ball is drawn from each of the boxes B,, B, and B3, the. probablllty that all 3 drawn

. balls are of the same colour is

- afe Afedt By, B, @1 B, ﬁwﬁwﬁlﬁ?ﬁmaﬂaﬁ% a‘srﬁaﬂaﬁnéwﬁ

3ﬁﬁ$wﬁw$maﬁmﬁw§

82 - 90 558 566 G

T ® s ©as ©) g

If 2 balls are drawn (without replacement) froma randdmly selected box and one of
the balls is white and the other ball is red, the probablllty that these 2 balls are drawn
from box B, is

afy 23 v quwmﬂﬁﬁﬁﬁﬁﬁ(ﬁmméﬁ)ﬁfﬁwﬁﬁﬁﬁ%amw
ﬁ‘c{ﬂﬁ?‘q'agﬂﬁﬁ—c{mﬁm% aasﬁzﬂaﬁa%fraB ﬁﬁwﬁzﬁ

**8>

AT & , e
116 126 e 65 55
A 181 ® 181 . © w1 ®) T3
' Space for Rough Work / Eb_t\rma’ifﬁn‘w
Ti 2SI N
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- 55.

Areaof S=
S Pl &FAhel = |
107 207 : 167 327
(A) 3 B) 3~ ©€) 5~ O 5
56. mm |1=3i-z|= | |
| -2__., 3 2443 3-4/3 3 +4/3
(A) ) 2. (B) 2 . (C) 2 (D) 2

LetS S r\ S, N S,, where

* . Paragraph for Questions 55-and 56
Y9 55 T4 56 & %R} 3!'-1?@?«'

+ | |
z_i_zﬁ_l} N 0} and

—{ze |z|<4} .S {ze@ Im[ 37

iy

={ze C: Rez>0}.

_mvﬂ%s §NS, A S, STET

| o1+
S,-‘.=v{2 E‘.Ci:‘Z‘<4}9 S2= {ZEC:.Iml: 1- 3l :\>O} o=
S;={z€ C:Rez>0}. | -

o a T

' Space for Rough Work | T T & T w




SECT|0N.§'—3 (Matchlng listType)

GUS =3 1 (YA FHl UHIR). .'L

_This section contains 4 multiple choice questions. Each question has matchlng lists. ~ ./
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. / 7
7 @S # 4 SgReer we § | A% g 4 WW%IW%%{QW% 7
fawea (A). ). (C)W(D)%ﬁwﬁﬁmww% | - ) ‘ -
57. Consnder the Ilnes L =Lz 3 == X 3 23 : : =

2 =01 Ly T T = 2 and‘the planes - /}”f»’

P, 7x+y+2z—3P 3x+5y 62= 4Letax-l—by+cz—dbetheequat|onofthe'

- plane passmg through the pomt of lntersectlon of lines L, and. L2, and perpendscu'ar. X “)5

toplanesP and P,. R _ S v'ﬁ\,ga

Match List — I with LlSt -1I and select the correct answer using the code glven below
the Ilsts .

. ~4 y+3 z+3 |
X L, L= 1,L2.x1 == O T P, s Tx by 4 22 =3,

P,:3x+ 5y 6z—~4z»ﬂﬁ1??r |Hﬂ1ﬁﬁax+by+cz—d Ygrelt L, 9 L, % ufaesy
ﬁgﬁgmﬁmamwap q P, & oA, «Hd@ﬂﬁﬁm%l |

W-Iﬁﬁ%ﬂ-ﬂﬁgﬁﬁlﬁquﬁﬁmﬁa%@wmww
cb<q>ﬂ'épldr1<§ﬁrﬁ |

ListI /gt T List 11 I'\'Itﬂ I

P. a= | | 1.
Q. b= | 2.
R. c¢= 3.
S. = 4, s
Codes : _ a
P Q R S
A) 3 2 4 1
‘B 1 3 4 2
©c) 3 2 1 4 ¥
‘© 2 4 1 3 e s

Space for Rough Work / ®<a %14 & forg s
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(MATHEMATICS )

58. Match List -1 wrth List—II and select the correct answer using the code given below the lists :

- List-1 List — II
P. Volume of paralleleplped determined by vectors d,Band ¢ is 2. 1. 100
Then the volume of the parallelepiped determmed by vectors
2@ x B),3 (B x¢)and (¢ x ) is :
Q. Volume of parallelepiped determined by vectors a b and Cis 5. 2. 30
Then the volume of the paralleleplped determlned by vectors
3(a+b) (b+c)and2(c+a)|s ‘
R. Area of a triangle with adjacent sides determined by vectors 3. 24
2 and b is 20. Then the area of the trlangle with adjacent sides
determined by vectors (24 + 3b) and (d - b) is _
S. Area of a parallelogram with adjacent sides determlned by 4. 60
vectors @ and ‘b is 30. Then the area of the parallelogram with '
" adjacent sides determined by vectors (d + b) and @ is

Tﬁﬁ-l?ﬁ?ﬁ—nﬁﬁﬁﬁﬁaﬂmam?ﬁﬁ%ﬁ%rmwmmm

Wwﬁwgﬁ?} |
-1 . -
b aRel 2. B e 2 g P - , 1. 100
%\’IFlEl‘\’Tl%{?fTZ(axb)x )aur(cxa)mﬁra’rﬁa
AR YCHAD BT AT &
2. 30

Qﬂﬁ?ﬁa b T cmﬁa‘rﬁaﬂwmrﬁrmsﬁl

9 wfewl 3(3 + ), (B + 3) 91 2(C + 2) gRT iR wwiaR
YCHeTD BT AT &

R.TF Bryet o1 &rawd, Rrea e aent wfe @ @or B gwr > 24
frefRa & 20 & | a9 afRel (22 + 38) @1 (@ - B) ENT
swwﬁvﬁ%mmmﬁwwmaam 4. 60
b g1 feiRa € 30 & laaﬂﬁ*eﬁ(a+b)agr gIRT

- YIRS e Yol arel AR Iy B %
Codes :
P Q R S
A 4 2 3 1
B) 2 3 1 4
()3 4 1 2
©) 1 4 3 2

Space for Rough Work / ﬂﬁim%ﬁqw ’
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!)

59, AlineL:y=mx+3 meets v 2 axis at E(0, 3) and the arc of the parabola )P = 16x,
| 0 <y < 6 at the point F(x,, yo) The tangent to the parabola at Flxg, ¥o) intersects the
' - y-axis at G(0, 1) The slope m- of the line L is chosen such that the area of the B

triangle EFG has a local maximum.

Match List I with List IT and select the cerrect answer usmg the code given below the
lists :

U NETL Vy mx+3,y~ aaévﬁ’v—g'E(o 3)H?JTW?5?IWy2—16x 0<y<6
& 975 Flxy, yp) W el 8 | WRaed & 85 F(x,, y,) T LT -3 B g
G(0, y,) W HIcdl & IQ@LﬁWWmWﬁGFﬁ%ﬁ?ﬁWEFG%F

A% & U WFY WHan g 1
' qﬁlaﬁiﬁnﬁlﬁ%ﬁaﬂﬁqwqﬁﬁ%:ﬁ%mwmmmm
Wel ST g o
ListIRER T S List IT _R7E 10
P. m= ' . ’ 1 ,
Q. Maximum area of AEFG is /| AEFG &1 Hg<H ?RW & o’
S. y = ‘ ' I | 4, 1
Codes : o - -
P Q R S
A 4 1T 2 3
B) 3 4 .1 2
() 1 3 2 4
© 1 3 4 2 ' .
' Space for Rough Work / %%a & & fetw =it
*’C/} o VAR b € (o:2)
FRRN § VTS
e
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( MATHEMATICSj

\@ Match List I with List II and select the correct answer. usnng the code given below the. lists % v

- List-1I

| T
cos (tan 'y) +y sin (tan y)) . |
+
[yz [ cot (sin"\y) + tan (sin"' y) y takes value

Q. lcosx+cosy+cosz=0=sinx+siny+ sinzthen
| x—y |
2

- possible value of cos is
, F1 ‘
R. If cos\ 4 —X|cos 2x + sin x sin 2x sec x = cos x sin 2x sec x +

COS(Z + x) cos 2x then possible value of sec x is

S. If cot. (sm \/T—_—) = sin (tan l(x\/—)) x ¢ 0,

then possible value of x is

List — -1I

N |—

zﬁﬁlaﬁvﬁﬁnﬁgﬁmﬁmamqﬁméﬁ:ﬁﬁﬁqwmmmm

w Y ﬂ.ﬁ.a
o -1 |
P. [;%[CQS(taﬁ‘ly) ty ;in (tan-ly)j2+ y4J1/2 -

cot (sin”"'y) + tan (sin'y)
Q. Al cos x + cosy+cosz=0=sinx+ siny+ sinzdg

cosx——;zmwri%ﬁ qM &

a@ﬁ—n

P ‘ : R |
R. If cos(f—' x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3. b}
+ cos(g%ﬂc] cos 2x A9 sec x Bl Wﬁ—dm g
S. ?lﬁf cot (sm '\/1 - )— sin (tan ! (x\/_)) x#0, 4 1
99 x BT
Codes : '
: P Q R S
(A 4 3 12
8y 4 3 2 1
€ 3 4 2 1
DGy 3 4 1 2
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CODE

13, U1 T, e . 3R T s b1 A MARTE. F | Write your Name, Roll No. and the name of centre and
arg s # Ry 7y @t § e A W 3R 3w | sign with pen in the boxes provided on the right part of
BEER R | sﬂﬁﬁﬂﬁ‘éﬁﬂ #d a3k 7 | ORS. Do not write any of this anywhere else.
frd | 9 TR F W AP 3F I W 'cgag?v‘t .Darken the appropriate bubble UNDEF_( each d_igit of
(BUBBLE) 3 59 aRE W el & [ foel gg qr | Your Roll No. in such a way that the impression is
f} Frem 9 T | created on the bottom sheet.

C. U -UA HITURY C. Question Paper Format

A R & The question paper consists of three parts (Physics,
?;W IH;F ?ﬁqméﬁ NR 3 , X Chemistry and Mathematics). Each part consists of
TorE) & 1 &R A s ¥ | three sections.

14, W1 ¥ s agRBGA W § | 8 U 4 IR ey (a), | Section 1 contains 8 multiple choice questions.

®), () IR (D) € =i & uF arAfts wd § | Each question has four choices (A), (B), (C) and (D)
i ' » » v out of which ONE or MORE are correct.

15, @€2H ﬁ-{@'{?ﬁ WAt 8l affeel anfy @i g arel | Section 2 contains 4 paragraphs each describing
4 SFJ@?E\’ | TrY 3@;@3} J Fdfig one we &, theory, experiment, data etc. Eight questions relate
Rt W et 34—'1533 to four paragraphs with two questions on each

3 ;_\r TR | ) 3l qﬁ% g paragraph. Each question of a paragraph has ONLY
T IE AR {5 (A), B), (C) (0) & fo | ONE correct answer among the four choices (A), (B),
FIATHE AR | (C)and (D).

16. Ge3 N4 ggRTeaaueT € Imwﬁﬁﬁ?ﬁlﬁﬁ Section 3 contains 4 multiple choice questions.
T l?ﬁu‘ré?ﬁvwmaiﬁm (A), (B), (C) 3k (0) | Each question has matching lists. The codes for
FRET R quw T the lists have choices (A), (B), (C) and (D) out of which

ONLYONE is correct
D. JHTASHT D. Marking Scheme .
| 17. @1 F &R UL H dad Wl G?Rﬁ (STR) a1l @ | For each question in Section 1, you will be awarded 3
gag;ﬁ (W) FHTAT HRA W 3 3@ AR PIg oft | marks if you darken all the bubb|e(s) corresponding
gegell Blell & T W I (0) b Y fpg | t0 only the correct answer(s) and zero mark if no
T Rerfeyat 3 - e bubbles are darkened. In all other cases, minus one
fpar !mi?qﬁ i W('1)WW (-1) mark will be awarded.

18, W< 23l 3 ¥ & UYH § Paol Wel 9N gl gargel | For each question in Section 2 and 3, you will be

P BT BRA W 3 3B AR B ot gergen Fren &l awarded 3 marks if you darken the bubble
FA W IR (0) 3 yeT fpy SR | ey w corresponding to only the correct answer and zero
R — E | mark if no bubbles are darkened. In all other cases,

O T (1) 31 HTT minus one (-1) mark will be awarded.
(- wtameft &1 A AT TR )
Name of the Candidate Roll Number
SHREYR M AH AR |01 V]| Ol ]Y
A wh el @ ug for € ek d el gRT 9 T W TSR B
IAPT HAYY UTAT BRI/ BwI ¥ g foar g |
| have read all the instructions and shall | have verified all the information ﬂlled by
abide by them. the candldate ~
oendl ¥ wwER & FEIER
Signature of the Candidate Signature of the Invigilator P
\.
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