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- PART | : PHYSICS
SECTION — 1 : (One or more options correct Type)
Qv — 1 : (T A1 3% T e uaR)

This section contains 8 multiple choice questlons Each question has four choices
(A), (B), (C) and (D) out of which ONE or MORE are correct.

3 @vs ¥ 8 ggRiee uv € | S yed # 9R fIFey (A), (B C)aﬁ?(Ds‘;«*ﬁﬂﬂﬁ
& e ar s wdt § |

1.  Using the expression 2d sin 6 = A, one calculates the values of d by measuring 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 €. As & increases from 0°,

(A) the absoclute error in d remains constant.

(B) the absolute error in d increases.

(C) the fractional error in d remains constant.

(D) ‘the fractional error in d decreases.

@D 2d sin 0= A H1 IUATT H<I Y TH O B AT &R dFT T T AR & |
91 HF 0 4 90° F dg A & | T I 1 AW g URYET: o ¥ =M 0%
M A 3R o % wh A Ry @ ¥ | SR 0 B W 00§ dear & g

(A) d¥ FPRUE FRReR EA & |

B) d¥ fFrier Ffe gt & |

(C) d¥ fr=ierd fe Rer vt & |

(D) d¥ f=tres Ffe gt & |

ANSWER : D



[ PHYSICS )

Two non-conducting spheres of radii R, and R2' and carrying uniform volume charge

densities +p and —p, respectively, are p-Iaced such that they partially overlap, as
shown in the figure. At all points in the overlapping region,
(A) the electrostatic field is zero.
(B) the electrostatic potential is constant.
(C) the electrostatic field is constant in magnitude.

(D) the electrostatic field has same direction.

g1 TS R, AT R, F3r1 el el ® HHI: +p T —p THIAA ST 3T
e ¥ SR B T ¥ | 59 W @ R § gaiy 9ER § 99K A
B X T R T 9 it wu @ afyeifia ¥ | el &m ¥ ude fig w
A) RR @ AT LI T |

(B) ﬁmﬁgaﬁwﬁ%l

(C) mvﬁgaaiazmtrﬁw‘wél

(D) Rer e &1 & faen goem & |

ANSWER : CD



| PHysiCS |

The figure below shows the variation of specific heat capacity (C) of a solid

as a function of temperature (7). The temperature is increased continuously from 0 to

500 K at a constant rate. Ignoring any volume change, the following statement(s) is

(are) correct to a reasonable approximation.

(A) the rate at which heat is absorbed in the range 0-100 K varies linearly with
temperature 7. '

(B) heat absorbed in increasing the temperature from 0-100 K is less than the heat
required for increasing the temperature from 400-500 K.

(C) there is no change in the rate of heat absorption in the range 400-500 K.

(D) the rate of heat absorption increases in the range 200-300 K.
A

e T

1(')0 20r0 350 4(I)0 5(;0'

T(K) ‘
fora 7 frdl o @1 falre Ss 1 giikar (©) &1 aus™ (1) ) iRar &1 gt
T E | d99E H 0 | 500 K 9% 99M &)X Q 9ad gig gkt & | A R fF
3raa # R SUery &, 991 TamE § oF 91 (¥) I6d I ae 98 8 (E) 2
(A) 0-100 K & &9, 1qenfid && &1 X argqd uR IRgw anfaar fewmgh |
(B) 0-100 K 9% AU & 9 WX aeifyd 5T, 400-500 K 91999 & &g

g™ BT ST D JoIT W BA B |
(C) 3T ST B T 400-500 K IIHE & &g aRafad & |
(D) &SI JGENYYT P T 200-300 K IYHH & &9 §¢ &l § |

ANSWER : ABCD or BCD

The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 «,, where ay is the

3h
Bohr radius. Its orbital angular momentum is Py It is given that £ is Planck constant

and R is Rydberg constant. The possible wavelength(s), when the atom de-excites,
is (are) . .

Ud BTSQIO-GH URHATY] & SAAdel B8 &I 91 4.5 a, & 58T ao O B &
gﬂﬁﬂﬁhwzﬁaﬁaaﬁvﬁaﬂaﬁ%% | fen ® b b e fadie g R Read
faate & 1 AN & Ffad 8 W) Scafaa [fere & aeet o dveeng §

9 9 9 4
(A) 3R B) Teér € 38 , D) 3%

ANSWER : AC



[ PHYSICS |

Two bodies, each of mass M, are kept fixed with a separation 2L. A particle of mass
m is projected from the midpoint of the line joining their centres, perpendicular to the
line. The gravitational constant is G. The correct statement(s) is (are)

(A)

(B)

(C)

(D)

The minimum initial velocity of the mass m to escape the gravitational field of

: f M
the two bodies is 4 Qf_

The minimum initial velocity of the mass m to escape the gravitational field of

, ‘ "
the two bodies is 2 \ /GL )

The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is "\ / Z?M.

The energy of the mass m remains constant.

a1 fis] o uie &1 sam M e, & 4 @) g8 BT 2L ReR v T & | &
fiel & F=i @1 AT arefl Y@ & 7 95 A, U6 m @A F S0 awbaq
verfiq far snan & | Jodeye Fadie ¢ | 98 e § (©)

(A)

(B)

(€)

1 fUS] & TToTBNT &5 W Ui & [ G| m BT GAGH YRS 4

GM s |

4 T%\TI

<l fiei & oyl &5 9 Tl & foy G m &1 e gRfNe 91
GM |

21/ |

1 fUs] & ToarBNv &5 § Y & Y Sed m &1 G ARE a1
2GM
T E

(D) SEHM m D] &l Aed ReR &l & |

ANSWER : BD



| PHYSICS |

A particle of mass m is attached to one end of a mass-less-spring of force constant %,
lying on a frictionless horizontal plane. The other end of the spring is fixed. The
particle starts moving horizentally from its equilibrium position at time ¢ = 0 with an
initial velocity uy. When the speed of the particle is 0.5 uy, it collides elastically with a
rigid wall. After this coilisicn,

(A) the speed of the particle when it returns to its equilibrium position is 1.

(B) the time at which the particle passes through the equilibrium position for the first

. o g = m
imeis? = i
A7  [m

(C) the time at which the maximum compression of the spring occurs is ¢ = EANE

(D) the time at which the particle passes through the equilibrium position for the

o time i £ =22 |2
secon meist{= 3 P

ONUE &S O WX US! g3 & g0 ReRrie &l gerHE I [T & e R 9
m S BT B0 ST g & | 99 T &1 R RIRT 9 8 | I8 BT 7
RG99 = 0 R URMNE 8T a7 w, @ 1f3#H 8 81 & | S 91 Pl
0.5 u BT €, T8 TP §¢ SR A TR H9g BT & | 39 9Ug & 918
(A) STd PUT U GrATaer | eliedl § s M u Bt & |

(B) mwmﬁwmwﬁqﬁww%%w::n\/%% |
() tﬂaﬁmﬁﬂtﬁ?ﬂaﬁwgﬁm%a@wﬁ%@\/%% !

(D) mwemﬁwm@qﬂﬁwméa%'?mqﬂt:? ZE |

ANSWER : AD



| PHYsICS |

A steady current 7 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 n turns per unit length and carries a‘steady current /. Consider a point
P at a distance r from the common axis. The correct statement(s) is (are) |

(A) In 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) Inthe region R <r < 2R, the magnetic field is tangential to the circle of radius r,

centered on the axis.
(D) Inthe region r > 2R, the magnetic field is non-zero.
UF R Broul & 3 o WiEel aieid 9add @) dd1s H 9 ReR RTS8 &1 §
39 969 @ 2R Fwn @) od uReiferat & erex et Y@ M ¥ | 39
qRAIfRAT # n U URT 3aTS WS § & 9 U ReR gR1/E | Ua g p % fow
S EHIE g W B, DA A (@) YA WE R @)
(A) 0<r<R¥ JIBHIT & LI &1 & |
(B) R <r <2R¥,YadHIy &= $I e wwer & fem # & |
(C) R<r <2R¥, Ia1g &3 r 3571 & g 4 WIRER & NigdT b 9918 )
¥ |
(D) r>2R¥, YIBI & YH 7Bl & |

ANSWER : AD



(_PHYsICS |

Two vehicles, each moving with speed u on the same horizontal straight 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 whistle to be f;. The speed of sound in still air is V. The correct
statement(s) is (are)

(A) If the wind blows from the observer to the source, f,> f|.
(B) If the wind blows from the source to the observer, f>> f;.
(C) If the wind blows from observer to the source, f; < f;.

(D) If the wind blows from the source to the observer, f; < f;.

&1 g, 8 gde @1 i« ®, U € A afs d$d W Uh gar @I AR
AMITE | IY FSP @l R HwH ITHA I I T | 399 W (& argd f; anghe
B! I IOl & | gAY a8 | 99 gV derd B Il £, gy B gArs ol @ |
frega gy & afv @ v & | 9 v § (@)

(A) AT Iy Yot | AT @) e A g8 g, > |
(B) I ary ¥T | V&aw Bl e H q&8M E, fi> A |
(€) I ary Vere & A @I e # g7 d 8, f<f; |
(D) I 9 A A Ve @) foen | 98l 8, fi<f; |

ANSWER : AB



[ PHYsIiCS |

SECTION - 2 : (Paragraph Type)
g ~ 2 ; (W4 THR)
This section contains 4 paragraphs each describing theory, experirnent, 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 )

39 @vs ¥ Rigial, WA @R 3ifbel anfq 1 S0 drel 4 3Ffwe € | IR 3x
q wafa ome we §, O 9 8Y orgwee W Q1 U § lf%’iﬂﬂﬂ?ﬁ?ﬂ?{ﬁ?ﬁw
¥ IR faweg (A), (B), (C) 3R (D) & Rr & Haer v & 9t & |

Paragraph for Questions 9 and 10

g9 9 3R 10 & g srgenT

A point charge O is moving in a circular orbit of radius R in the x-y plane with an angular

velocity . This can be considered as equivalent to a loop carrying a steady current %;

A uniform magnetic field along the positive z-axis is now switched on, which increases at a
constant rate from 0 to B in one second. Assume that the radius of the orbit remains
constant. The application of the magnetic 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.

x-y Ad ¥ R = #) g @n A7 e 0 g Adw o @i iy | aRe ey =T
g isﬁqqﬁag?ﬁggawﬁa?ﬁm%ﬁgwwwmwvm% | 319 U QA

GBI &3 Bl YD - H Ale] BRA § AP 79 0 ¥ B a% e dfevs |
Wﬁﬁméiwqﬁﬁﬁswmﬁwaﬁmﬁmﬁ?ﬁ%iw
&3 & M W FE H YD emf URD BIAT 2 | U URG fI=[@ &3 gRT 3H18 94 3may
Pl Ugd U P ARI AR A A BT T B @1 71 B URT [e@aee 99 (emf)
FE A & | T8 I ¢ [ 9 UF A% UH e H URYHO dRAT ¥ a9 ISP
ey fgya Smgvl SUF BION W & AUIRIS B & o sgurfaes Reriw 5 2 |
9. The magnitude of the induced electric field in the orbit at any instant of time during
: the time interval of the magnetic field change i

gaaﬁuaéaﬁxqﬁaﬁaaﬁﬁ?ﬁfﬁ&{ﬁﬁmﬂﬁrﬁquﬁﬁaﬁgﬁmmmﬁ

BR BR
A 7 B) 5 (C) BR (D) 2BR
ANSWER : B

10. The change in the magnetic dipcle moment associated with the orbit, at the end of
the time interval of the magnetic field change, is

frr wwg arerTel F gedg &5 # gRadd & e SY RIS & I H,
37199 & pef W G Yaaiy fgya gl H uRadd §

BOR? BOR?
() - yBOR? ® -5 o S5 o o

ANSWER : B



| PHYSICS |

Paragraph for Questions 11 and 12
g 11 3R 12 & forg s |
The mass of a nucleus éX is less than the sum of the masses of (4-Z) number of neutrons

and Z number of protons in the nucleus. The energy equivalent to the corresponding mass
difference is known as the binding energy of the nucleus. 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 my4 can undergo complete fusion and form a heavy nucleus of mass

M only if (m;+ my) > M. The masses of some neutral atoms are given in the table below:
T AIND X B GHA (4-2) ST 0 Z 0 & geAE & A | w9 e v |
SAF] B FH F TG Sl bl GG HAl ded © | Tb GAFE M BT ART NG
my U4 m, SIME] & 1 gk el d fufed 81 e 2, afS (my + my) < M| @
my G my SEAM] & Q1 AS AMHS QU HAdT B, Vo M’ SIHE BT 9RT A1MS
g1 HA &, AR (ms +my) > M' | TB WANRN & g A1 <ad § R W E

;H 1.007825 u %H 2.014102 u ?H 3.016050 u ;He 4.002603 u

3
53Gd | 151.919803u | 2%pp, | 205.974455 u | 2°p; | 208.980388 u | 219p, | 209.982876 u

(1 u =932 MeV/c*)

gLi 6.015123 u | 71; 7.016004 u ;’an 69.925325 u ?iSe 81.916709 u

11. The correct statement is
(A) The nucleus (’Li can emit an alpha particle.
(B) The nucleus 210Po can emit a proton.

(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei 70Zn and 82Se can undergo complete fusion.

SEREDERS

(A) T SLi & QT BT ISARAT DR Fhl 2 |
(B) I ;,°Po Yeb UICTH IANT PR Fehell & |

(C) TR iR Qotm cM{{U’Iﬁ'vMﬂ B IPd & |
(D) T [0Zn Td A 32Se Qof Herdd HY G & |

ANSWER : C

12. The kinetic energy (in kelV) of the alpha particle, when the nucleus élOPo at rest
undergoes alpha decay, is ‘
Sig fovmrERen | AW 2P0 VeBI-AT BRAT ®, d9 UehT BU @l TS Holl
(keV H) BN &
(A) 5319 (B) 5422 (C) 5707 (D) 5818

ANSWER : A




( PHYsiCS |

Paragraph for Questions 13 and 14
- WET13 3R 14 & fog srpese

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 m. 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 O, as shown in the figure below, is 150 J. (Take the
acceleration due to gravity, g = 10 m s7).

TE T 0 & Ioaqd [0 U U 1 kg SHAM & Y bl fRMER A Biel 9 & |
TE U 40 m TS BT NG AT @ | YSHT 3H0H U W 1 e g Wbl © | 39
ek U Y UNUT g Ao 9 @) fqudia faen | o & | ford d g9 agar,
WQW@?WW@WW%WHOJWWW% |

(o R g BT 719 = 10 m s > AAY)

yh

\ 4

X
13. The speed of the block when it reaches the point Qis
g T[Ch] fovg Q WX UgHdl ®, SHSI i ¥
(A) Sms (B) 10ms™’ (C) 10\3ms™' (D) 20 ms™

ANSWER : B

14. The magnitude of the normal reaction that acts on the block at the point QO is
S OW, ed W M arel aifyeld g &1 k¥ &
(A) 75N (B) 86N (C) 115N (D) 225N

ANSWER : A



| PHYSICS |

Paragraph for Questions 15 and 16

Ue 15 3fi¥ 16 & T srgoe

A thermal power plant produces electric power of 600 kW at 4000 V, which is to be
transported to a place 20 km away from the power plant for consumers’ usage. It can be
transported either directly with a cable of large current carrying capacity 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. [n 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. It is
reasonable to assume that the power cable is purely resistive and the transformers are
ideal with a power factor unity. All the currents and voltages mentioned are rms values.

U A fagd WAF 600 AW BT AT 4000 ¥ OR Ierfad BRaT €, S 20 km B G W
STFFTRI & STANT & 7 o I S & | 3R AT A e URT g8 -4l aTe
ST T A S GHAT & TT a1 R W SR g TER SRABTER BT YANTGRR
a1 S AFa & | UUE UV &1 91N UE § 1% S0 ol @1 &9 95 oilv® Biar ®
g TABAR & SUANT & IXId H &g 9gd P4 Bl 2 | 39 Rid H b I
TFAGER GOF @1 R AT ST & RO 9RT &7 99 B 81 WY | Su9aT &
R # et gawiHR &1 WA fhar Sar & T STarERTel @ Ud 99y oH
diee R faEa wfed <) S @ | I8 AFT S Gahal 6 Bidd g WRIPE © aen
SFABIER ATEY 8, 9 ST TG olice b & | IfeaalRyd TH& gR1e] g areedmaii
BT AT rms A A & |

15. If the direct transmission method with a cable of resistance 0.4 Q km™! is used, the

power dissipation (in %) during transmission is

Ife W Biver &1 ST B ww et ufoRIg 0.4 Q kv € 9 Ucgel J9OT BI

Rerfey o wiferT &/ (% #) &
(A) 20 (B) 30 C) 40 (D) 50
ANSWER : B

16. 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 transformeris 1 : 10. If the power
to the consumers has to be supplied at 200 7 the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

& TN FRA gt 9 # a1 7 6 Swrll geiiR & wafie g
fgdrae & ouel & 9@ &7 AU 1: 108 | IR fRgga sifem, Sudiemel &
200 V' OR <t S & Y STUuTEl SRABER # WA g fRdud & euel ot S

T U &
(A) 200:1 (B) 150:1 (C) 100:1 (D) 50:1

ANSWER : A



| PHYsICS |

SECTION - 3 : (Matching List Type)

mes:(gﬁmiﬁﬁm

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

TH ETS § 4 SRS AT € | TP U H P g v | gidl F U e &
fased (A), (B), (C) 3R (D) & fd ¥ Paar T 9 & |

17. Match List I with List II and select the correct answer using the codes given below

the lists :
List I List II
P. Boltzmann constant 1. [MLT™Y
Q. Coefficient of viscosity 2. [ML'TTY
R. Planck constant 3. [MLTK™]
S.  Thermal conductivity 4. [ML*TK™] :
Tﬁﬁlﬁﬁ%ﬁllﬁgﬁﬁﬁaﬁmsﬁ?m%ﬁﬁﬁﬁnﬁmmmw
e SN g
At 1 GG
P. dlecad Hadie 1. [MLT™
Q. I UIEH 2. [ML'T™
R. Wi FRdie 3. [MLTK™
S. I ATADBl 4.  [MLTKk™Y
Codes :
P Q R S
A) 3 1 2 4
B) 3 2 1 4
Cc 4 2 1 3
@)y 4 1 2 3

ANSWER : C



| PHYSICS |

18. A right angled prism of refractive index 4y is placed in a rectangular block of
refractive index 1, which is surrounded by a medium of refractive index 4, as shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between y,, 1, and s, it takes one of the four

possible paths ‘ef”, ‘eg’, ‘eh’or ‘ei’.

Qb g4 S9aID b FHBIV fUSH DY g1, AUATHID P AADBR ATH § @M T & |
qof SERAT p1 UGG B AT ¥ form # g90fv ergaR ot g8 & | varer @
{1 ‘o’ SMIAPR =il WX JAMeigad MU Bl & | gy, g1 3R gy & AF W
R B g8 ume @) foRoT IR AWa wRll ef”, ‘eg’, ‘eh’ T e’ H W UP ol B |

Match the paths in List I with conditions of refractive indices in List II and select the
correct answer us ng the codes given below the lists:

TN H & T Al 1 BT Suaciie B A | FAfera ST o i
& T A 1Y PIs BT WA BRe FE SR G
List I/ 3= 1 List IT / =1 11
P. e—f 1 y1>'\/§;12
Q e—g 2 ,uz>,u1and/QH'y,l>,u3
R. e—h 3. o=
S. e—i 4 ,u,z<y1<\/§,uzandf(f?f,uz>,u3
Codes :
P Q R S
A 2 3 1 4
B 1 2 4 3
@€ 4 1 2 3
D) 2 3 4 1

ANSWER : D



[ PHYSICS |

19. Match List I of the nuclear processes with List IT 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 :

1A go TS ufsard & g § | g 11 H 59 afhanl & sHe e g
T sifcm TSI W fag U | g & Y U Bls S 5hT aRe
ﬂﬁwqﬁ?:

List I/ &1 I List 11/ A 11
P. Alpha decay 1. ;50__);5]\]_%._.__
NEAD
+
o Pdecay ) BunBne
B &g
R. Fission 3. g Bi->ga Ph+ ...
fergem
S.  Proton emission 4. gigPu _);‘;OLGJF.”
BGERCREE]
Codes : '
| P Q R S
A 4 2 1 3
B 1 3 2 4
© 2 1 4 3
@) 4 3 2 1

ANSWER : C



| PHYSICS |

20. One mole of a monatomic ideal gas is taken along 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.

U Uh-IRHAYE & 16 & TP Hidl &), o § SR PV RE & AR &
azfﬂuwﬁﬁ—»F-»G-»FaEﬂ»Fﬂ»H—»Eﬁé NICIECICIE Iwﬁmww
RIS, FHET), FHag O $EI §

P a
32Pg -~~~

Po{---=

v

Match the paths in List I with the magnitudes of the work done in List II and select
the correct answer using the codes given below the lists.

A G0 13 vl &l G 0 A 60 13 ol & uReEer & gy gEfea sifig
3R el & A" A T P B WA FRE qEl IR g | |

List I/ 31 List IT / 34T 11
P. G—E 1. 160 PyV, In2
Q. G—H 2. 36PeV,
R. F—H 3. 24PV,
S. F—G 4. 31PyV,
Codes :

P Q R S
Ay 4 3 2 1
B) 4 3 1 2
€ 3 1 2 4
1 3 2 4

ANSWER : A



PART Il : CHEMISTRY

SECTION 1 : (One or more optlons correct Type)

us - 1 ; (T AT e wEl fddper yar)
- This section contains 8 muitiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.
39 WUS ¥ 8 Sgliked UeT € | U WA § °R b (A), (B), (C) 3R (D) &, R
¥ U A7 AfYE L T

21. The correct statement(s) about 0, is(are)

(A) O-0 bond lengths are equal.
(B) Thermal decomposition of O, is endothermic.

(C) Oy is diamagnetic in nature.

(D) O, has a bent structure.

0, % Ged 4 el gad 2 (8)

(A) 0-O§E] B g RIR & |
(B) 0, a1 faaH SR & |
(€) O, ulgIHE & |

(D) O, & TR §fpd Bl & |

ANSWER : ACD
- 22. In the nuclear transmutation

Be+ X —= [Be+ Y

(X, Y)is(are)

(A) (v, n) B) (p. D) (C) (n, D) D) np)
ffafga et Taiaror

4Be + X —» 4Be +Y

3 (X, Y) &8

A (n) -~ (B) (p D) (C) D) D)y .p)

ANSWER : AB



23.

24.

|CHEMISTRY |

The carbon-based reduction method is NOT used for the extraction of
(A) tin from $nO, (B) iron from Fe,O,

(C) aluminium from 41,0, (D) magnesium from MgCO, - CaCO,
gTgall & fIspuul A B AR 3u=gSd Ay &1 ugrT {69 st 7 78t g
g7

(A) Sno, ¥ f&= (B) Fe,0,9 3TIRA

(C) 4L,0, I VJHfrm (D) MgCO,CaCO, ¥ ANRRM

ANSWER : CD

The thermal dissociation equilibrium of CaCO,(s) is studied under different
conditions. '

CaCOy(s) === CaO(s)+ COx(g)

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

(A) AHis dependenton T
(B) K s independent of the initial amount of CaCO,

(C) Kis dependent on the pressure of CO, at a given T

(D) A4H is independent of the catalyst, if any

CaCO,(B¥) & FHY fqges &1 ArIaw] &l gy fafi= aravensit # f&Har
T |

CaCOx(s) === CaO(s)+ COxg)

§9 ArTaRen & ford, W) uwe § ()

(A) AHTIAE R R FRar € |

B) AR ReRid (K) CaCO, & TRfAE gRAMT = AR 7 ovar & |
(€) K 7ad 9 ) €O, & 9 W IR #Rar € |

(D) AHSIRF (MR 8N & J9d W) R 98 aRan & |

ANSWER : ABD



25.

26.

| CHEMISTRY |

The K, of 4g,CrO, is 1.1 x 10712 at 298 K. The solubility (in mol/L.) of 4g,CrO, in a
0.1 M AgNO; solution is

(A) 1.1x 107" (B) 1.1x107° (C) 1.1x107'2 (D) L.1x107°
K, (Ag,CrO,) BT AT 298 KT 1.1 x 1072 & 10.1 M AgNO; & fae18= # 4g,Cro,
1 fergar dieieliecy 3 &

(A) 1.1x 107! B) L1x101°  (C) 1.1x10-2 (D) 1.1x 10

ANSWER : B

In the following reaction, the product(s) formed is(are)

frr=ferRaa srfaferar & Sae/sarR & 90

OH
CHCl;
?
OH-
OH 0
OHC@/CHO QCHO
CHa HsC CHCI, HsC CHCl,  CH,
P 0 R s
(A) P (maijor) (B) O (minor) (C) R (minor) (D) S (major)
P (9) Q (7o) R (ion) S (%)

ANSWER : BD



| CHEMISTRY |

27. The major product(s) of the following reaction is(are)

OH
aqueous Br; (3.C equivalents)
SQO3H
OH OH OH OH
Br Br Br- Br Br
Br Br Br Br Br
303H Br Br SO3H
P Q0 R s .
(A) P (B) Q C) R (D) S

forferRae aiffhan @) 9= S B(E)

OH
© STefld Brz(3.0 geoAM)

SO,H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO3H Br Br SOgH
P 0 R S
(A P By 0 (C) R : D) §

ANSWER : B



| CHEMISTRY |

28. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is{are)
RIafE b (18R M) & QR & & 91 rarafie s 8 edte
Ay (@fe)) @ 9917 |

o)
L Br, (1.0 mol)

ReactionI: HsC” "CH

rfafemar I ; ?1 .0 mol) ? aqueous/ ST NaOH

0
) Br, (1.0 mol)
ReactionIl: CJ\CH
3 3
SIKIEZ N ) R g CH3COOH
i x X Y Y
H3CJJ\CH28T' H3C CBf3 Br3C CBI’3 Berc CH28|' H3C ONa CHBr3
P 0 R ) T U

(A) ReactionI: Pand ReactionII: P

(B) Reaction1: U, acetone and Reaction Il : @, acetone
(C) Reactionl: T, U, acetone and Reaction Il : P

(D) Reaction I : R, acetone and Reaction I1 : §, acetone

(A) 3rfufesan 1: PR afifhar 11 P

(B) arfufhan 1: U, Tile iR 1fhfgsar 11 : @, wiieH
(C) 3fAfshar 1 T, U, T 8iR aififspan 11 : P

(D) IMfgHaT 1: R, TS iR erfyfhar 11: 8, vdieH

ANSWER : C



| CHEMISTRY |

SECTION - 2 : (Paragraph Type)
g - 2 : (ITBVT UPR)

This section contains 4 paragraphs each describing theory, experiment, 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).
TAT R sl 3ffe &l g drel 4 f =R] a——ﬁém

qug : .
?ﬁfﬁamm%‘,ﬁﬁﬁﬁﬁaﬁﬁwﬂw%l 3 A1 areoe A 83 wed
I

¥ IR fawey (A), (B), (C) 3R (D) & FoI7H & Pad U & wal

29.

30.

Paragraph for Questions 29 and 30
U 29 T 30 & ford arg=oe
A fixed mass ‘m’of a gas is subjected to transformation of states from K to L to M to
N and back to K as shown in the figure '

v N9 F ARET cga™ m B g URTAT KA LW M N a7 999 K |
o gr1 fearg S ®

A

Pressure

<fld

N M

Volume Wr
The succeeding operations that enable this transformation of states are

(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating
(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling
gRETT S 397 vl gRacHl § 9EEE €, 98 ©
(A) TH, &<, T, ST BRA WX (B) =T, T, TSI, T B W)
(C) TH, IS, TSI, TH HH W (D) TSI, ¥, T, T8 I R
ANSWER : C

The pair of isochoric processes among the transformation of states is

(A) KtoLandLtoM ‘ (B) LtoMand NtoK
(C) LtoMand MtoN (D) MtoNand NtoK
3rereyt gRadHi @ Refoal 3§ aRemate whA g &

(A) K9 L3R LIAM (B) L¥ M3R NH K
(C) LI MR MU N (D) MANSR NI K

ANSWER : B



31.

32.

| CHEMISTRY |

Paragraph for Questions 31 and 32
U 31 Td 32 & ford srf=0<

The reactions of CI, gas with cold-dilute and hot-concentrated NaOH in water give
sodium salts of two (different) oxoacids of chlorine, P and Q, reSpec_tiver. The CI,
gas reacts with SO, gas, in presence of charcoal, to give a product R. R reacts with

white phosphorus to give a compound §. On hydrolysis, § gives an oxoacid of
phosphorus, 7.

Cl, ¥ T R g NaOH & Soii Reras gRT HAe 9 o) 7 erawen #
AMfFaT = | () TR & sifediena & Qifead @@, PR @ <9 § |
Cl, (g) IRBIA B SURART F SO, (g) @ HfUfha B SR R <l & | R qBE
HIPRY g1 J1Mfshar &) diffie § a1 & | § BT STel-3ac [l BRBIRA 61
U RIS T ol & |

P and Q, respectively, are the sodium salts of

(A) hypochlorus and chloric acids (B) hypochlorus and chlorus acids

(C) chloric and perchloric acids _ (D) chloric and hypochlorus acids

P3IR Q HHY: 9% AT &quT &

(A) BISUTFARY 3R FARE 3 (B) ERUFERY AR FARY 31

(C) TFNR® 3R WFNR® 3 (D) FRF 3R EUFAIRYT art
ANSWER : A

R, § and T, respectively, are

(A) SO,Cl,, PCI, and H,PO, (B) SO,Cl,, PCl, and H,PO,
(C) SOCL, PCl, and H,PO, (D) SOCl,, PCI and H,PO,
R, S3R THAW: €

(A) SO,ClL, PCI 3R H,PO, (B) S0,Cl,, PCL, 3R H,PO,
(C) SOCL, PCl, 3R H,PO, (D) SOCl,, PCI ¥R H,PO,

ANSWER : A



|CHEMISTRY |

Paragraph for Questions 33 and 34
U 33 TF 34 & ford 3rpedT

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HC?,
gave a precipitate (P) and a filtrate (Q). The precipitate P was found to dissolve in hot .
water. The filtrate (Q) remained unchanged, when treated with H,S in a dilute mineral

. acid medium. However, it gave a precipitate (R) with H,S in an ammoniacal medium.

33.

34.

The precipitate R gave a coloured solution (§), when treated with Hz'O2 in an

aqueous NaOH medium.

Sl BT AUl & U %701 BT Sieid [{eim a HCI 3R gRT 30aaH o)
Teh 3fg8U (P) AR TP flhege (Q) a1 & | 3/@8Y P TH I § gortehal & |
fhege (@) a9 @l srelia aregm # B, gR1 9999 &= smuRafda wear 2,
fo] waiedt @y § H,S W 398y (R) T © | 3@8Y R & AR el
NaOH W9 911 H,0, &1 3ififspar 30+ R{aaT (5) s € |

The precipitate P contains

(A) Pb* (B) Hgy3* (C) 4g* (D) Hg*

gy PH SURLYT B

(A) Pb* (B) Hg,** (C) 4g" (D) Hg*
ANSWER : A

The coloured solution .§ contains

(A) Fey(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,
I oo § & Suflerg & |
(A) Fe,(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,

ANSWER : D



35.

[ CHEMISTRY]

Paragraphs for Questions 35 and 36
WY+ 35 T4 36 & ford) 3r=oq

7 and Q@ are isomers of dicarboxylic acid (' I{,0,. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnQ,, P as well as Q could produce one or
more than one from §, T and U. '
P 3R Q UF SEdEIRIAD 3 C,H,0, & & GHIaydl & | <1 Bry/H,0 &I
TEN T & | T A W PIDHI TSRS 1 & |
I ERIT KMrO, §RT P 3R Q G187 AMAfHaT &% Ta e[l Ud o Sffed
RS S, T3RET U &1 9&d & |

COOH COOH COOH
H——OH H—1—0OH HO—t+—H
H——OH HO——H H——OH

COOH - COOH COOH

S T U '

Compounds formed from P and Q are, respectively
(A) Optically active § and optically active pair (T, U)

- (B) Optically inactive § and optically inactive pair (T, U)

(C) Optically active pair (7, U) and optically active §
(D) - Optically inactive pair (T, U) and opticalily inactive §
PR Q&R 99 A a9 &

(A) gavl guiss § U4 gavl goie g (7T, U)

(8) yav %y §Td gav1 [ 371 (7, U)

(C) yav1 gole ™ (7, U) W& gavr goies §

(D) gavr Mg 79 (7, U) 74 yavr Fifkea s

ANSWER : B



36.

In the following reaction sequences V and W are, respectively

frefaRaa aiffshar srgepl 9, ViR wHpHe: 8

0 Hy/Ni
A
AICl; (anhydrous) 1. Zn-Hg/HCH
© + V w
2. HPO,
.
(A) Eﬁo and/aiR |
y o w ©
CH,OH
(B) |[ and/3ie
CH,OH
1 4 w
o)
() io and/aiR @3
V.o /4
HOH,C
(D) \l and/afR m
CH,OH W CH,OH

ANSWER : A

| CHEMISTRY |




| CHEMISTRY |

SECTION - 3 : (Matching List Type)
Gog — 3 : (YH Yl UBR)

This section contains 4 muitiple choice questions. Each question has matching lists.
Tre codes for the lists have choices (A), (B), ( C) and (D) out of which ONLY ONE is correct.

56 UUS 4 SgRBeT UeT § | g v 1 {pﬁﬂﬂ?ﬁﬁ% | gl & g dle &
fawe (A), (B), (C) 3R (D) & 1 ¥ PaeT U WEl & ,

P d

37. Match the chemical conversions in List 1 with the appropriate reagents in List II and
select the correct answer using the code given below the lists :

1A Y TR IRrEe SuiaRell B gl 11 W Ay T Suyged sfieHel &
- gaferd Y TR iRl & i QT T @l B IF e dEl SR gy

List I _ga1 1 ~ List ILREE 11
P %cn - >= I. (i) Hg(OAc),; (ii) NaBH,
Q. %owa — %oa 2. NaOEt
R. @/ S Q<°H 3. EtBr
s. () — O’ 4. (i) BHy; (ii) HyO,/NaOH
“OH

Codes :

P*Q R S
A) 2 3 1 4
B) 3 2 1 4
C)y2 3 4 1

302 4 1

(D)

ANSWER : A



[ CHEMISTRY |

38. The unbalanced chemical reactions given in List I show missing reagent or condition
(?) which are provided in List II. Match List I with List Il and select the correct
answer using the code given below the lists :

AL A faRaa sreqfera sfisranen o siwaf¥a siftreda/sraveny ga 1l 4 1 w8
190 1P gA 09 gAfea Py 9 gl & T RY TR Bl 351 yan
P& el IR g -

List I /At 1 : List IT /RE i

P. PbO, + H,SO, —> PbSO, + O, + other product /3 Iqrg 1. NO

? .
Q' Na,S,0, + H,O —» NaHSO, + other product/3r= Seqrg 2+

R NH, s N, + other product/31=4 ITTY 3. Warm/TH
S XeF, s Xe + other product/3r/ TTE 4. Cl,
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

ANSWER : D



( CHEMISTRY

39. The standard reduction potential data at 25 °C is given below.
HHEE JAE fa9g 25 °C R fr=faRed € |
E°(Fe3, Fe?*) =+ 0.77 V,
E°(Fe*, Fe) =—0.44V
E°(Ci?t, Cu) =+ 034 V;
E°(Cu*, Cu) =+052V
E°[O,(g) + 4H* + de~ —»2H,0] = +1.23 V;
E°[0,(g)+2H,0+ 4 »40H ] =+040V
E°(Cr, Cr)=-0.74 V;
E°(Cr*, Cr)=-091V

Match E° of the redox pair in List I with the values given in List I and select the
correct answer using the code given below the lists :

T 1 R T e g B w1 R T e g @ AR
PTG T el & < & T IS 7 AN IR el S g

List I /374t 1 List IT /gt 11

P. E°(Fe3*, Fe) 1. -0.18V
Q. E°(4H,0 == 4H" + 40H") 2. 04V
R.  E°(Cu* + Cu —2Cu*) 3. 004V
S. E°(CrH, Crzf) 4. 083V
Codes :

P Q R S
(A) 4 1 2 3
By 2 3 4 1
C) 1 2 3 4
o) 3 4 1 2

ANSWER : D



(CHEMISTRY |

40. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List I.
The variation in conductivity of these reactions is given in List I1. Match List I with List 11
and select the correct answer using the code given below the lists :

List 1 List IT
P. (C,Hs;:N + CH;COOH 1. Conductivity decreases and then
X % increases
Q. KI(0.1IM) + AgNO; (0.01M) 2. Conductivity decreases and then
X Y does not change much
R. CH;COOH + KOH 3. Conductivity increases and then
X % : does not change much
S.NaOH + HI 4.  Conductivity does not change much
X Y v and then increases

X & STAg faea # o Y &1 Seiid ey dR-4R STefl el 8, 99 gail A
fe@mn mn € | 3 i @ ST Arerdar B e gE@n A & e §
D GE 1) AT GIfg an gRE & el T DS BT WA R
F’&ﬁgﬂ'\rﬂﬁ'&:

T 1 [t

P. (C,Hs;N + CH;COOH 1. IASA Tl & 3R qUed g8l § |
X Y

Q. KI(0.IM) + AgNO; (0.01M) 2. TTE®dl Feedl & 3R dowerd s
X Y giafce 81 gl |

R. CH3;COOH + KOH 3. ARSIl dgdl § IR Twdn Iffdd
X Y gRafad & g |

S. NaOH +HI 4. ATl e uRafda =€ & ek
X Y JaTEq dadl & |

Codes :
P Q R S

A) 3 4 2 1

B) 4 3 2 1

€ 2 3 4 1

o1 4 3 2

ANSWER : A



PART Ill : MATHEMATICS

SECTION - 1 : (One or more options correct Typ‘e)
" Us — 1 : (TH AT A T3 by yar)

This section contains 8 muitiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

39 WS H 8 SfAded UeT € | AP U ¥ °R fadHey (A), (B), (C) 3R (D) &, o
J e a7 Iferes vt &

41. letw= LandP n=1,2,3,...}.Furtherle{zeC:Rez#%}and
H2={ze(C:Rez<%},where(Cisthe set of all complex numbers. If z, € PN H|,
z, € P H, and O represents the origin, then £z, Oz, =
» = ®: o @ o%
Wﬁﬁw=3@wp=w:n=1,2,3,...}.sﬂ'c‘rmﬁrﬁaﬁ

1
H}={ZGC'Rez>§}Ff€1TH {mc Rez<—"} SrE ¢ Wit <l @
el & tﬁz,epmﬂl,zzerHamoqaﬁr—g'qaﬁmm%aa

£z, 0zy=
2
@ 2 ® = © = o =

ANSWER : CD

42, 3*=4"1 thenx= '
2 log 2 ' 2 1 2log, 3

A FTog,2-1 ®) 2770g,3 © TTiog,3 @ 20g,3-1
qfe =41 g x = |

2 log, 2 2 1 2log, 3
B Fleg, 2- ® 308,35 ©) TTiog,3 @ 25og,3-1

ANSWER : ABC



43.

44,

45.

| MATHEMATICS |

Let @ be a complex cube root of unity with ®= 1 and P = [pij] be a n x n matrix with
p;= @". Then P?# 0, when n = |

(A) 57 : (B) 55 (C) 58 (D) s6

3®I13 B T AP T o AT, Sl o= 1 G P = [p,] TP n x n SNYE
N, W8T p,= ' | q, P2#0, 59 n= | -

(A) 57 (BY 55 (C) 58 (D) 56

ANSWER : BCD

The function f(x) =2 |x | +|x+2 || |x+2|—-2]|x]|| has a local minimum or a local
maximum at x =

) 2
(A) -2 B) 7 (C) 2 ) 3

Held f(x) = 2|x|+|x+2|—||x+2|—2|xj|zﬁrww1?ﬁuwmww:ﬁ?1
AP B x FP AT R E, a8 &

-2
(A 2 ®) 5 ©) 2 o %

ANSWER : AB

For a € R (the set of all real numbers), a # -1,

lim (A°+2%+ .. +n% _ 1
n—>© (n+ 1) [(na+ 1)+ (a+2)+ ..+ (na+n) 60
Thena=
~15 ~17
(A) 5 B|) 7 © -5 D) -
a € R (W aRdide Sl &1 99ad), a = — 1, & A9
lim (Q°+27+ ...+ n L
n—© (n+ 1) [(na+ 1)+ (na+2)+ ..+ (na+n)] 60
dd a=
' -15 -17
(A S (B) 7 € D) -

ANSWER : B



46.

47.

48.

[ MATHEMATICS |

Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length 2\/5 on y — axis is (are)

(A) x*+y*~6x+8y+9=0 (B) x*+y*—6x+Ty+9=0

(C) F+y*—6x—8y+9=0 D) X*+y*—6x-Ty+9=0

x— 31 B YAfdg ¥ 3 T W Wl B qrel (@1e) TAT y - 3’ W 247 AT
g areAI(@rel) 99 & (8)

(A) F*+y'—6x+8+9=0 (B) ¥ +y*—6x+7Ty+9=0

(C) X+y?—6x—8y+9=0 D) xX2+y*—6x—Ty+9=0

ANSWER : AC

Two lines L, : x =35, 3—:}%—" ““5 and L, :x = aq, Ll 2i are coplanar. Then «a can
take value(s)

(A) 1 B) 2 (C) 3 (D) 4

a1 @ L, x—5,3_L =S WMLy ix=0, 5=

Bl qHT '

(A) 1 (B) 2 (C) 3 (D) 4

ANSWER : AD

In a triangle POR, P is the largest angle and cos P = é Further the incircle of the

triangle touches the sides PQ, OR and RP at N, L and M respectively, such that the
lengths of PN, QL and RM are consecutive even mtegers Then possible length(s) of
the side(s) of the triangle is (are)

(A) 16 (B) (C) 24 (D) 22

st POR, ﬁpmaﬂwz‘famcosp—% | 39 iR Byt &1 fdga
AT PQ, QR T RP &1 HHRL: N, L T M UR §5 dxe 3 &xal & fob PN, OL
I RM ) At AT T iy € |aaf%rgaﬁ’gm (YSTI3T) &

TIE oreTs (Trarean § ()
(A) 16 (B) 18 (C) 24 (D) 22

ANSWER : BD



[ MATHEMATICS |

SECTION - 2 : (Paragraph Type)
Ug — 2 : (T UNR)

This section contains 4 paragraphs each describing theory, experiment, 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).

7 @ue § fagldl, warl ofR sffeel anfa &1 IR drel 4 Ige0T §
A HdfdT e weT €, R 9 8 Iee WX &1 U € |ﬁﬂﬂ°ﬂ3{§%®—c{ﬁﬁm
% TR fABeT (A), (B), (C) 3R (D) & 577 W PaaT T T HET & |

Paragraph for Questions 49 and 50

WY 49 UF 50 & o =0T

Let $=.5, S, S, where
~1+43 )
S,={zeC.lz|<4}, "'zz{zecC:Im{%\/'%[l}/ }and
~\f3i

. ( I_z-—1+ 3;
Si=lzelijz|<4}, §,= TZEC ImLT‘_\[%C—J!>0 [SR21
S;={zeC:Rez>0}

49. Areaof §=
S BT &FH =
107 207 167 327
A S ®) 5° ©) =5 ®) 737
ANSWER : B
50. mm [1-3i-z!=
2_ 3 2 +43 3-4/3 3+y3
A @ 250 © 3 B3

ANSWER : C



| MATHEMATICS |

Paragraph for Questions 51 and 52
Ue 51 U4 52 & ford arfe8e

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 white balls, 4 red balis
and 5 black balls.

TP U1 B, H 1 Fhe T, 3 olel i AT 2 Blell NG & | G gERT USl B, H 2 HbS
IS, 3 Gl WG AT 4 FBlehl G | U 9 U B, H 3 9%w WS, 4 AT AQ aef
S PIEt M § |

51.

52.

if 1 ball is drawn from each of the boxes B, B, and B, the probability that all 3 drawn
balis are of the same colour is

afe ufedt B, B, 31 B, § UAF A 1 g M A g, aaﬁm?ﬁﬂs‘wﬂ
3@3&@@"@1%3‘&#2&5@%%

82 90 558 566
A G5 ®) s - © s ©) ‘o5
ANSWER : A

if 2 balls are drawn (without replacement) from a randomly selected box and one of
the balls is white and the other ball is red, the probability that these 2 balls are drawn
from box B, is

gie 2 7d ¢ agfeed gafia udt 9 (a1 uferenyT &) Fereh ot & g ve
ﬁamagﬂﬁﬁamﬁm% 99 39 2 el @1 Ut B, 9 Mwad @i
yTRIepar § -

116 | 126 65 55
A 181 ® T8 ©) 151 D) 781

ANSWER : D



53.

| MATHEMATICS |

Paragraph for Questions 53 and 54
UeT 53 Ud 54 & ford arpe0e

Letf: [0, 1] — R (the set of all real numbers) be a function. Suppose the function fis

- twice differentiable, 1(0) = (1) = 0 and satisfies f"'(x) — 2f'(x) + f(x) > &, x € [0, 1].

AT 5 £:[0, 1] - R (A arIfde G&mell &1 =) (& Bald & | 719 i
B f3] R BT 8, f(0)=f(1) =0T f"(x) - 2f' (%) + f(x) 2 &, x € [0, 1]
B G AT & |

Which of the following is true for 0 <x<17?

A I PTo<x<1 Hfavam g ?

54.

(A) 0<f(x)<o ®) ~3<f)<3

© -3<f@<1 ©) -w<f()<0

ANSWER : D

1
If the function €™ f(x) assumes its minimum in the interval [0, 1] at x = g which of

the following is true ?

afe Wl e f(x), W[O,l]ﬁquﬁpiwm%aﬂﬁmﬁ@r
P A & ?

) 1 3 ' 1
A) f@<f@), 3<x<3 B) f@>f@), 0<x<y

© Fe<f@, 0<x<j © f)<f@), 3<x<1

ANSWER : C



56.

| MATHEMATICS |

Paragraph for Questions 55 and 56
WS 55 T4 56 & fordt 30T

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

and QO meet at a point lying on the liney =2x+a,a> 0.

W%Pguwafﬂax mﬁvwﬂnﬂavﬁm% | f9=g3il P At Q W R
B el v g g W el € S fv Y@l y=2x+g,0>0 W Re@ g |

Length of chord PQ is

SHaT PO & o 1S B
(A) Ta (B) 5a (C) 2a (D) 3a
ANSWER : B

If chord PQ subtends an angle ¢ at the vertex of y* = 4ax, then tan 6=

afe a1 PQ, y* = 4ax & oY W BIoT 6 ﬂﬂﬁﬁﬁ?ﬁ%ﬂatan9=

2 . ~
®) 37 ® T © 35 ©) FB

ANSWER : D



| MATHEMATICS |

SECTION - 3 : (Matching list Type)
Qs — 3 : (AT [l YHTR)

This section contains 4 multiple choice questions. Each question has matching lists.
The codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

39 9GS H 4 SERAST TeT § | UAD "I § GHAA gl © |qr=ma;mm ¥
fd@meT (A), (B), (C) 3R (D) & RrH & ®haet ta |t & |

57. Aline L : y = mx + 3 meets y — axis at E(0, 3) and the arc of the parabola * = 16x,
- 0 <y =6 atthe point F(x,, y,). The tangent to the parabola at F{(x,, y,) intersects the
y-axis at G(0, v;). The slope m of the line L is chosen such that the area of the

triangle EFG has a local maximum.
Match List I with List IT and select the correct answer using the code given below the
lists :

TP IATL:y=mx+3,y-3 F &g E(O0, 3)aenm%am,2—16x,o<;
%ﬁ‘gﬂxo, y,) W B & | WRIAT B g Fxg, y,) W el y-sm1 &7 f&ﬁ
G0, y)) W Predl T | @ L B J9urd m U A S & 6 ByS EFG %
FFFA BT TH RN IEHe 8 |
G 1P gl 19 gafaa SIg a9 gl & A9 QU 10 Sie &1 9arT svd

JE IR g
List I /LA 1 List 1T /481 11
P. m= ' 1
L3
Q. Maximum area of AEFG is | AEFG &1 H&TH &9%a & 2. 4
R. y,= 3 2
S. y = 4. 1
Codes :
P Q R S
A 4 1 2 3
B 3 4 1 2
c 1 3 2 4
Dy 1 3 4 2

ANSWER : A
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58. Match List I with List II and select the correct answer using the code given below the lists :
List -1 List—1I

12

1 5

1 (cos (tan”'y) + y sin (tan“ly)] 4} 1. —\/: :

= + 2 \J3
[yz ( cot (sin”'y) + tan (sin”! y) Y takes value

Q. Ifcosx+cosy+cosz=0=sinx+siny+ sinz then 2. \ﬁ

possible value of cos x_;z is

B | —

w ) , .
R. If cos(z~x} cos 2x + sin x sin 2x sec x = ¢cos x sin 2x sec x + 3.

z . y
cos(z + x) cos 2x then possible value of sec x is

S. If cot (sm \II_T) sin (tan l(x\j_)) x # 0, 4. 1

then possible value of x is

qﬁlﬁwﬁﬂllﬁgﬁmaﬂﬁqwqﬁaﬁwﬁéﬁqwmmmm

& IR g
-1 -1
(tan™! 1) 2 | 1 /5
1 (cos (tan”'y) + y sin (tan;v)) 4 i _\/:
N} +
P (yz ( cot (sin”'y) + tan (sin”' y) Y T A % 2 N3
Q.Ilf&cosx+cosy+cosz=0=sinx+siny+sinzﬂa 2. \ﬁ

cos%z‘emwﬁa qH E

N

T . , .
R. g cos(— —x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x 3.

+cos(4+x) cos 2x d§ sec x BT TS HH %

S. ?Iﬁ«'cot(sm \[1_-—)—sm (tan '(x\r)) x#0, : 4. 1

qg x &1 g=fdd 99 &
Codes :

P Q R S
(A) 4 3 | 2
B) 4 3 2 1
C 3 4 2 1
Dy 3 4 1 2

ANSWER : B



59. Consider the lines L, : —
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x—-4 y+3 z+3
, Ly 1 -1 — 2 and the planes

::"Z'x
-1

Po:7x+y+2z=3,P,:3x+ 5y —6z=4. Letax + by + cz = d be the equation of the
ptane passing through the point of intersection of lines L, and L,, and perpendicutar
to planes P, and P,.

Match List — I with List — II and select the correct answer using the code given below
the lists :

+3  x-4 y+3 z+3 |
SSEA oL o222 XA YIS 2 o e Py 7x oy 2223,

P2:3x+5y—6z:4aﬂﬁ|€l VAMT T ax + by +cz=d, X@RI L, 9 L, & Ufoeag
fomg & OR greT qT WHAE Py @ P, & odd, e BT GHIGRU & |

Wil - 1@ g - 06 gAfem SIife aen geri & | QU T Brs @1 ah
PIF Fel IR g

List I /[ 1 List 11 /R7E 11
P. a= | L 13
Q. b= 2. -3
R. ¢= 3.1
S. d= 4. 2
Codes :

P Q R S
A 3 2 4 1
B 1 3 4 2
€ 3 2 1 4
)2 4 1 3

ANSWER : A
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60. Match List —I with List —II and select the correct answer using the code given below the lists :
List—1 List — I
P. Volume of paralielepiped determined by vectors @, & and ¢is2. 1. 100
Then the volume of the paralleleplped determined by vectors
2(d x b) 3(F xd)yand (¢ x d)is
Q. Volume of parallelepiped determined by vectors a band Cis 5. 2. 30
Then The volume of the paralleleplped det ermined by vectors
3(a+b) (ch)andZ(c Ta)ls
R. Area of a triangle with adjacent sides determined by vectors 3. 24
3 and b is 20. Then the area of the trlangle with adjacent sides
determined by vectors (2d + 3b) and (¢ — b) is
S. Area of a pa@)llelogram with adjacent sides determined by 4. 60
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (d -+ a) and o is

A - 1) gl - 119 gaAferd sty den gl & N9 37 e S8 o1 94
FIF FE I g
T -1 | - 10

pafaei @, B wen 2 g FeiRa wHieR et o a2 00
T g9 |fee 2(7 x B), 3(T x ) a1 (¢ x @) g7 fFreifa
JHIAR YCheld &1 SMAA &
Q.ufewt 7, b aen 2 g1 FuiRe HieR Sewerd BT 3Mue ?:3' ) 2 30

a9 |femt 3@+ B), (B + ) 91 22 + 2) gR1 iR wiax
YeHAE Pl AT &

RWWWW@WWWF&?ﬂaﬁ%bW 3. 24
ﬁalﬁa% 20 & laaw%&rﬁ(2a+3b)aw (@ - b) ERT

swwagﬁam&hwﬁwﬁwqgamwﬁ?ﬁaaaﬂ 4. 60
b gR1 FefRa € 30 § | 9@ wfeel (@ + b) @1 7 gw
FeiRa der gormeil a1e FAeR TS @1 dema §

Codes :

P Q R S
(A) 4 2 3 1
(B) 2 3 i 4
(Cy 3 4 1 2
(D) 1 4 3 2

ANSWER : C



