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A. General:

This booklet is your Question Paper. Do not break the
seals of this booklet before being instructed to do so

by the invigilators.

2. U¥-UF BT B (CODE) 39 S & &1 aTF Bhy
gﬁ? T IR & Ao o (T we 44) ) v
] o

The question paper CODE is printed on the right hand
top corner of this sheet and on the back page (Page

No. 44) of this booklet.

3. o ol & g @reh sﬁ?-msﬂmsvgﬁﬁ’cm
gq‘a?% | B=) B & BIg FRRTT Prrer =12
SR |

Blank spaces and blank. pages are provided in the
question paper for your rough work. No additional sheets
| will be provided for rough work. -

examination hall.

- Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers and
electronic gadgets are NOT allowed inside the

3R AT TR foaRaw |

5 9 JRa% & o 1o W Ry v var 3§ sy a7

Write your name and roll number in the space provided |

on the back cover of this booklet.

6. mﬁ%waﬁ?marﬁmwamﬁzﬁwaﬁ-m
‘ Wv%am.vﬁwﬁﬁmm,ww
S luﬁmmtwﬁﬁméﬁéﬂwﬁw
AT T E | HI U 7Sy aifefieg Regig
e (MN.AR.w., ORS) ¥, S Frdleres gRT AT o oft
?ﬁvﬁ | It U o1 et 5 are o < S o vl
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Answers to the questions and personal details are to
be filled on a two-part carbon-less paper, which is
provided separately. These parts should only be
separated at the end of the examination when
instructed by the invigilator. The upper sheet is a
machine-gradable Objective Response Sheet (ORS)
which will be retained by the invigilator. You will be
allowed to take away the bottom sheet at the end of

the examination.

7. Sl W%gﬂgﬁ(busmssmﬁmaﬁaw
HAT mﬁlmmeﬁ%ﬁaﬁg@%
IS WX 19 99 o) | ‘

Using a black ball point pen darken the bubbles
on the upper original sheet. Apply sufficient
pressure so that the impression is created on the

bottom duplicate sheet.

DO NOT BREAK THE FFYXJ WITHOUT BEING

8. ;ﬁqfww (ORS)msngamﬁ?'\r-ﬁmﬁq;ﬁm
- «

DO NOT TAMPER WITH/MUTILATE THE ORS OR

THE BOOKLET.

On breaking the seals of the booklet check that it
contains 44 pages and all the 60 questions and
corresponding answer choices are legible. Read
carefully the instruction printed at the beginning of each

section.

INSTRUCTED TO DO SO BY THE INVIGILATOR | -
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B. Filling the right part of the ORS

The ORS also has a CODE printed on its left and right

parts. :

1. S & 5 are @ ysl) TR BT i T
gﬁﬂwwwm%mzﬂ%aﬁ?ﬁuﬁamﬁ
3T BRABR IS T€ o1t BRAT WP B |

Check that the CODE printed on the ORS (on both
sheets) is the same as that on this booklet and put
your signature affirming that you have verified this.
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IF THE CODES DO NOT MATCH, ASK FOR A

CHANGE OF THE BOOKLET.

ST A et & Rerg

GRETT & ST g B 03 |

~_Please read the last page of this booklet for rest of the instructions: -~ SEEHE T




" Subject Section . Page No.
g @ o IfE W Rew weR }
‘ S e One or More Options Correct Type . 3-9
| o Rs 2 ITHRT WHR |
Part 1 Physics Paragraph Type 10 - 13
Matching List Type o 14 - 17 ‘
1 TF W ARE we R geR . ' ‘ '
. - One or More Options Correct Type 18 - 22
ywr i | e e 9 FTHE UBR '
Part I Chemistry Paragraph Type 23 -:27
| ‘g T <l TR
Matching List Type 28 - 31
1 vh A JRE wE R TR
One or More Options Correct Type 32 - 34
Il wfﬁra. ) ITDVT TSR
Part 1l Mathematics Paragraph Type 35 - 38
3 T el wER
Matching List Type -39 - 42

**2

&ed B & foIT AT/ Space for Rough Work

2 ‘, TR




[ PART! : PHYSICS

SECTION 1:(One or more opt|ons correct Type)
gue — 1 : (TP AT 31w T8t Qe yorR)

- This section contains 8 multrple choice questions. Each question has four choices

(A), (B), (C) and (D) out of which ONE or MORE are correct. -

39 @vS ¥ 8 agfiwer weT § lnﬁwwﬁmﬁww (B) (C)aﬁ'\r(o)‘a‘ ﬁﬁ#

W U AT AfE wEH ©

1. The figure below shows the variation of spemfc heat capacrty (O) 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 toa reasonable approximation.

the rate at which heat is absorbed in the range 0-100 K varies hnearly with
temperature T. :
.(B) heat absorbed in rncreasmg the temperature from 0-100 K is less than the heat
required for increasing the temperature from 400-500 K.
~~{©) - there is no change in the rate of heat absorption in the range 400- 500 K.
’__/)/ the rate of heat absorption increases in the range 200-300 K.

A

S L L

s

150 ‘2c];0 '3(')0 ' 4(')0’ sc;o;
T (K)
ﬁmﬁﬁwﬂaﬁvaﬁﬁr@mmmﬁm(quﬁmwﬁmaﬁm
T E | AUEE H 0 W 500 K 9% 9HM &% ¥ Wad afg Bl € | 99 o 6

I ¥ URac SUerg &, T o | B W @) IhaTa afiee e @) 2

(A) 0-100 K & <19, aefd &1 & &% 999 R INges anfraar Rt |

" (B) 0100KWW&%WWWWW4OOSOOKWW&?W'

9@ D SH B AT H FAE |
(C) ST ST B TR 400-500 K T F 919 omulafa & |
) ST AT BT T 200-300 K AYHE H €9 98 T T |
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LPHYSlcsj

The radius of the orbit of an electron in a Hydroge.n-like atom is 4.5 a,, where qy is the

Bohr radius. Its orbital angular momentum is Pt It is given that 4 is Planck constant

‘and Ris Rydberg constant The possible wavelength(s) when the atom de-excntes
is (are)

wWww%sﬁwmaﬁﬁmuaﬁw%wmé |

T TR B T P G oe & | R & Rk i Praio 7 & Rear

fadie & |w$€gﬁﬁaﬁﬁwwﬁaﬁﬁmw$avﬁaﬁﬂwmv%

9 9 9 4
A) 3R (B) T6R © sg D) 3R

Using the expres'sion 2d sin 8= A, one calculates the values of d by measuring the

corresponding angles @ in the range 0 to 90°. The wavelength 1 is exactly known:
and the error in @ is.constant for all values of 8. As @ increases from 0°,

(A) the absolute error in d remains constant.
(B) the absolute error |n d increases.
(C) the fractional error in d remains constant.

(D) the fractional error in d decreases.
ASTE 2d sin 0= zmwmgweﬁwmdmwmm% |

0151111306909%%%#% | TR < B A4E B IRYET: TG R q 0%

A A JR, 0 F T Al S RIT T & 1 SR 0 %1 W 00 @ FgaT ¥ a9

(A) 4% g FRReR w8 | )
®) 47 Prie Ffe a5 ¢ | B L )} °
© ¥ P 3 Re v & | % R 2
O i IR TRy poa S
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(Phvsics l :

4. Two non-conducting spheres of radii R, and R, and carrying uniform Volume charge

densmes +p and —p, respectively, are placed such that they partlally OVerIap as
shown in the fi igure. At all points in the overlapplng region, -
(A) the electrostatlc field is zero.

PHYSlCS

(B) the electrostatlc potential is constént

(C) the electrostatlc field is constant in magmtude

(D) the electrostatic field has same direction. -

ﬁWRIWRZﬁWWWﬁW+pH—pWHWW
Wﬁaﬁﬁmmwﬁlﬁﬁaﬁﬁﬁaﬁwaﬂﬂ?ﬁmvﬁs
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A) ReRIgaeaa g e |

(B) Rer 9ga fawa areR ¥ |

©) ReR deg &1 BT GRHEIT o |

(D) ReR Je@ &= o e veaaE & |
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( bHYSlch

5. A éteady current I flows along an infinitely long hollow cylindrical conductor of radius
R This cylinder is p}Iaced coaxially inside an infinite solenoid of radius 2R. The
solenoid has n"turrlls pern unit length and c':arrieé_ a steady current I. Consider a poinf '
P at a distance r from the _(:ommb‘n axis. The correct statemént(s) is (are)

(A) In the region 0 < r < R, the magnetic field is non-zero.
(B) ‘Inthe region R %f <2R, the magnetic field is along the common axis.

(C) Inthe region R <r <2R, the magnetic field is tangential to the circle»bf_ radius r,
centered on the axis. -

- (D) Inthe reglon r >2R, the magnetic field is non-zero.
WR%W%WW@T@?WW#H%MI&ﬁ\cbﬁﬂ‘\’ﬂmlag‘\’é"r%I
39 dF Bl 2R oA &Y ad uRAfeET & ey W W T €| 39
Rt 4§ n mmwmﬁ%awwmlélwﬁﬁpéﬁm
S e W g WY, B A (R e ad ¥ (@)

(A) 0<r<R¥, gaeia &5 g7 €T & |
(B) R<r<2Rﬁ§aaﬂaa%aaﬁﬁ?nwmaﬁﬁwﬁ% l

(C) R <r <2R¥, Jao1g &F r ﬁw%wﬁwﬁ@a%ﬁwﬁw&aw
g

(D) r>2R¥, Gaai & g T & |
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PHYSICS |

| 6. Two vehicles, each moving .with speed u on the same horizontal straight road, are -
approaching éach other. Wind blows along the road with 'veioc_it'y w. One of these
- vehicles bIoWs a whistle of fréquency fi. An 'observer in the other vehicle hears the .
frequency of the whistle to be f2 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 soUrcé,, > fi

(B) If the wind blows from the source to the o'bserver,fz > fi.
(© If the wind blows from observer to the source, f; < f}.

(D) If the windblows from the source to the observer Ja< .

<) are, et wew o TR L g, Q‘cﬁ%ﬁ?ﬂ%ﬁéﬁh—:{ﬂsmww EN ?r‘?rSﬁ‘\f

A E | Y GSE B R A F AT qw A & | T QA 1P aqTe S ARy
&1 e goTrar @ !WWﬁ%@ﬁwaﬁiﬂﬁﬁmﬁwﬁWﬁ% |

ﬁ?ﬂ?{mﬁﬁwﬁaﬁnﬁr/? | € T ¥ ()

(A) ﬁmﬁwﬁ@aaﬁ%mﬁa@‘cﬁ%fpf,

(B) IR Iy W ¥ Ve 1 few F gEd T, f2>f1

| C) afx ary Vet W W B e F gw T, < |

(©) U T W & Y A R ¥ T Y, <, |
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_PHYSICS |

7. 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 statemeht(s)-is (are)

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

the two bodies is 4 A\ /GTM |

- (B) The minimum initial velocity of the mass m to éscapé the gravitational field of

the two bodies is 21 /GTM S o

;(C) The minimum initial velocity of the mass m to escape the gravitational field of

the two bodies is /%l

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

<1 Tt Rl el @1 s a8, % A o B 2L Rer var T @ | o
%ﬁeﬁéﬁﬁﬁﬁvﬁ@%mﬁwéﬁmﬁgﬁ,wmwmwm

’Wﬁa%mﬁlmﬁmaﬁlwwaﬁ |
(A) ﬁﬁﬁ%uwm&wéaﬁwasmmmmwman
| GM o
4N\ F | | |
(B) ﬁﬁﬁ%wwmﬁwm%ﬁwwmmwmﬁﬂ
GM - .
, 2 T%I | o A |
(©) < T & Tocrdor & & Gem ¥ RIT S@E m w1 S g
2GM
T?I | |
(\@(./(D) ST m B St W9 ReR wd & | -
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C PHYSlcsj

8. A part|cle of mass m s 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 horizontally from its equilibrium position at time t = 0 with an

initial velocity uo. When the speed of the particle is 0. 5 up, it collides elastlcally with a
rigid wall. After this collision,

(A) the speed of the particle when it returns to its equilibrium position is u,. |
(B)  the time at which the particle passes through the equilibrium position for the first

. m
.tlmel'.st—-rr‘ k

(C) the time at which’ the maximum COmpressnon of the spring occurs is t——'\/_ .

(D) the tlme at Wh'Ch the particle passes through the equnhbnum position for the

second timeist= —\/—

a@rﬁﬁﬁmqu@@kwwﬁwﬁ%ﬁﬁhﬂ%wﬁﬁ
m S B B0 ST T & | T Ry o1 gt BT s & | 98 BT o
AR Y 1= 0 W IRMS &8s 3774, @ 1RwH Y w21 & | o9 oo @
MRT0.5 4o R &, I€ TP 38 AR W TRy weg e & | g9 WHE ¥ A

(A) 518 BOT U AR # A ¥ g MR, B |

(8) WWWW@WW@W%%W:- {?I
(C) mﬁwﬁwmaﬁmﬁqﬁm%agmt_ \/:g,

PHYSICS
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SECTION -2: (Paragraph -Typé)_ : '
- GUS - 2 : (AT UBR) - -

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).
¥ TS | Rigldl, 1 siik sifwsl oy &1 Tuie arel 4 srgede ~|fm’raﬁ?§a‘r

¥ v ame e € R a% o WA e § 1 Rl of argede § e we,

¥ TR fwed (A), (B), (C) 3R (D) ¥ R ¥ Saad o S wd & |
: Paragraph for Questions 9 and 10
W 9 3R 10 & g sFpoe |
The mass .of a nucleuséX is less than the sum of the masses of (4-2) 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 m3 and my, can undergo complete fusion and form a heavy nucleus of mass

M only if (m3+m4) > M'. The masses of some neutral atoms are given in the table below: -

TP ANF 5 X BT THAA (4-2) FEHAT Td Z ST B gem F A S o e
S B B T TG Soll B G FHoll BEd § | U SIHE M BT W A0
,_m,sziaT‘TFﬁ%ﬁmmﬁﬁﬁﬂﬁﬁﬁmﬁ'ﬁ(ml+mz)'<MIT'T?JT
m; T my A B [ g NS Yo G R, T M GHAT B AN S
I THA E, A (m3 + mg) > M' | TO WA & gedE DY qa A RA WA § .

(“PHYSICS )

lH [1.007825u |2y [2.014102x 3 [3.016050 % [4ge |4.002603 u_

SLi |6.015123u |T1; [7.016004u |z, | 69.925325 u §§Se} 81916709 u

éiz(;d 151.919803u §g6pb 205.974455 u | 2%p; 1 208.980388 u é;opo 209.982876 u

(1 u =932 MeV/c?)
9. The correct statement is

(A) The nucleus gLi can emit an alpha particle.

(B) The nucleus gioPo can emit a proton.

(C) Deuteron and alp'ha particle can undergo complete fusion.
(D) The nuclei Zan and §'§Se can undergo complete fusion.

(A) Y 2Li T Yol o1 IcafeTd Y ahdl & |

(B) M 2,°Po T Hiet Seafera oY ol & |

(C) SRR 3R Yot HvT Yol e o) |ad § |

(D) TR® 0Zn Ud e S25e qub werm o @y § |

©

wy ~ 10 R [T




PHYSICS .

10. The kinetic energy (in keV) of the alpha particle, when the nucleus 2°Po at rest
undergoes alpha decay, is ' '

o faRmraeRn # i 21%P0 YehIE BRaT ¥, 99 Vewt B @) RS Sl
(keV H)EXR & * | o
(A) 5319 - (B) 5422 (C) 5707 (D) 5818
. Paragraph for Questions 11-and 12
weT 11 3R 12 & forg s

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

Qo
v 2n
A uniform magnetic field along the positive z-axis is now switched on, which increases ata
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 ¥.

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

x-ywﬁ'kﬁwﬁmmﬁwgﬁgm?mnﬁévﬁwwm,

g lﬁﬂqﬁaﬁ%’mﬁaﬁ?w%ﬁ{mwww% | 3§ YP THFAM

YIB &7 B TS 2w F A va § RieT WF 0§ B 99 v dfvve §
THAAN X W 981 & | I8 W 6 590 SR o 3 e Rer ved & | gaPrg
83 & AT A B A TE emf IR B ¥ | UH IR Rigd &7 gRT I 0 ey
D1 Hg ® ART IR GAR 4§ 5 T 3 S A B IR Rgaarws 96 (emn)
PE MG & | T8 WA § [ 9 UF Y UF w@ ¥ URYET el & q9 99
YT feyd syt Sud Sy w4 & srguiie gar & RraaT e Reris ¥ |
11. The magnitude of the induced electric field in the orbit at any instant of time during
the time interval of the magnetic field change is

S &1 3 AR & R ol R e SR g w A

BR : BR : ‘
A ®) 5 (©) BR (D) 2BR
12. The change in the magnetic dipole moment associated with the orbit, at the end of
- the time intewal of the magnetic field change, is

o W et A gea &= F uRadq @) jeT ¥, 99 emRTe ¥ o

2 2
() - yBOR? ® -r5-  © A2 o eow
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[ PHYsICS |

Paragraph for Questions 13 and 14
WE 13 3R 14 & forg s

A thermal power plant produces electric power of 600 kW at 4000 ¥, 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. 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. ltis
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% AT fAegd H4 600 kW BT DRI 4000 TR I BREAT &, S 20 km BT T8 W
STHIRTET & ST & 7 o ol oIl & | 59! a1 ) S=T URT dgsemdl 9
Pfed § A1 O FH1 & A SRR W St 9 st giehi @1 ey
far S wHaT & | weger Aot 31 QW AE & 6 g wiorl @1 &1 9ga A g &
Sefd TGN & SUAT & aF ¥ &Y 989 o9 BT § | 89 a9% o e gwrd
SBT3 BT 3R Il Sl & R 9RT &7 919 B9 8 W9 | SUNeEr %
aiee R fag afdd ) o1 5% | 3 A6 o wear & 75 Ra gg vRie € qun
STWIR 31aEt €, 7 S@T ufed oie Ue & | SiaRed waw awiet 9 deedrel
HTHAT rms A A & |, : '
13. If the direct transmission method with a cable of resistance 0.4 Q km™ is used, the
power dissipation (in %) during transmission is :
Ife QN BT BT STANT fHa g Rraest GRRT 0.4 Q ™! & 9 weger Iy )
Rerfa # oifdm e (% H) & |
(A) 20 _~ (B 30 (C) 40 - (D) 50
14. 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
primary to that in the secondary in the step-down transformer is

STABER & W $_ arell Ay ¥, 98 9 6 e grawhi % wefie 9
feeiiae o emel &) e o1 sgu 1: 10 | AR REm win, Suwide o
200 V&R <t Sl ® A sl SRaniiR # wefie g ffdiae & eel o) |
(A) 200:1 (B) 150:1 ~ (C) 100:1 (D) 50:1

Space for Rough Work / Eb'r-_t‘t & & foo
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PHYSICS |

" Paragraph for Questions 15 and 16
WeT 15 31 16 & forg argede

- 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 Q, as shown in the figure below, is 150 J. (Take the
-acceleration due to gravity, g = 10 m S-z)_ ,

me%aﬁaﬁﬁﬁﬁwwgwtwaﬁmﬁw~w% |
IE T 40 m 35w 1 iy @ & | TCH T 91 R 371 o §T W & | 3w
Wwwwwmawaﬁﬁuﬁﬁﬁmﬁm% | forel § Twid oI,
ﬁr‘g’QWW??NH@W@W;W%W"]SOJWWW? |

PHYSICS

(mwg?ﬂ 1;T)F‘f=10 m_s’??ﬂﬁl’Q’) - | " |
- L TEay
. Y
5// ]

| | R

v

15.  The speed of the block when it reaches the point Qis

g e 975 Q R ugHan §, swest Ry & .
(A) 5ms’! (B) 10 ms™ (C) 10\3ms™! - (D) 20 ms™

16. The magnitude of the hormal reaction that acts on‘t'he block at the point Qis
[T OW, €& W FF aret aifveis 97 &1 aRAOT &
(A) 75N (B) 86N. (C) 115N (D) 225N

Space for Rough Work / WW%&I‘Q‘W ,
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| PHYSICS ]

SECTION - 3 : (Matching List Type)

| W—3:(\‘jﬁm§ﬁﬁ,m

This section contains 4 multiple choice quesfions' 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 avs ¥ 4 gl uE § | vde ue § ghed g9 § 1W$Waﬁg$
. fiFea (A), B), (C) 3R (D) & AP A e g W e |

17. Match List I of the nuclear processes with Llst II contalnmg parent nucleus and one
of the end products of each process and then select the correct answer using the
codes given below the lists :

qﬁlﬁwmﬁwmﬁﬂé% Hﬁﬁnﬁ:«ﬁmaﬁﬁﬁwmﬁiﬁa'
Waﬁﬂqﬁﬁawﬁ?w% lﬁﬁﬁ%ﬁﬁﬁﬁwaﬂszﬁrmm_
Wl SR g

List I/ AT | List I / (A 1T

P. ° Alpha decay R ;50_);5N+m_
VTHI-ETd _

Q@ Fay o PuoBme.
pred

R. Fission - 3 1§5Bz lg4Pb+

| .

S. Proton emission a, ~239Pu 1‘7‘°La+‘
LIMERSREEE|

Codes :
P Q R S

A 4 2 1 3

® 1 3 2 4

o2 1 4 3

© 4 3 2 1

Space for Rough Work | T B & far e
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[_PHYsICS )

18. 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..

7]
U UB-IRAE 3y {1 & 1o A 3, f%r?rﬁ,wh*Pvanmasaaw Kl 2
B Y5 E5F—G—E 9 E-F—H—E ¥ 9 S S T | WEiET umy & 2
WA, TE), v e & | o a
| ‘ P '\ ‘
32P, [----F
2y
PO ---.-J : o e ya : / / / ‘ G
Sl A o
Vo —— e

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

List I/ 1 List I/ Rt 11
P. G-E 1. 160 P4V, In2
R. FoH | 3. 24PV, s ‘\)Y\ )
S. F-G ’ 4, 31 P()V() Iy\) [ 7 "V
Codes : Y4 5
P Q R § ' 2
AYT) 3 2 1 )
(8) 3.1 2 &
© 3 1. 2 4 O
D 1 3 2 4 N

Space fof\fouﬁh Work / %<t &1t é?i%mrmw

wo < Iy
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|_PHYSsICS )
Match LISt I W|th Llst I and select the correct answer using the codes given below
the lists : ' . ‘
' ListI o  ListII
P.  Boltzmann constant 1. [ML’TY
Q. Coefficient of viscosity 2. - [pz17)
R. Planck constant 3. [MLT3k™Y
S.  Thermal conductivity 4.  [MLITk™]
ﬁiﬁlﬂﬁﬁéﬁllﬁﬁﬁmﬂﬂﬁwaﬂ?m%s%ﬁﬁﬂﬁmmmw
el OTR g
S o
P. dicHdM fadis 1. [MITT] .
Q. UM Ulid 2. [MLTTY
R. wig fadgie 3. [MLTk™]
S. ™I AreThdl 4. [ML’TK
Codes : , '
P Q R S * d;r
A 3 1 2 4 <A
B) 3 2 1 4
© 4 2 _1r 3 )( m@ LL
4 .1 2.
Space for Rough Work /T%ET&%WW
VI -
A
AFX T
- s | LA
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20. A nght angled prism of refractive index ,ul is placed in a rectangular block of
refractive index ,, which is surrounded by a medium of refractive index M3, as shown

in the figure. A ray of light ‘e’ enters the rectangular block at normal incidence.
Depending upon the. relatlonshlps between ;11, iy and g, it takes one of the four

possible paths ‘ef”, ‘eg’, ‘eh’or °
WMHW?FWW@%W$WW#WW§ |

QU SR 1 SIS & W o o 7 qwiy eger Al g5 € ) v @1

feRT ‘¢ AMAATOR wlich WX AMYelaad Mafrd Bl & 1 gy, g 3R gy & AT W
ﬁﬁ?gﬁ?ﬁ?‘m?ﬁmquﬁ‘ef’, ‘eg’, ‘eh’ AT ‘ei’H A T ol & |

Match the paths in List I with conditions of refractive indices in List IT and seleCt the
correct answer us qz?[ the codes given below the lists:

19 fd Ilaﬁauaﬁﬁﬁﬁa%w@ﬁﬁr%aaﬁﬁﬂsﬁ?ﬁﬁm
%ﬁ:ﬁﬁﬁﬁﬂﬁmmmmﬂ‘aﬁwgﬁﬁ
List I/ & 1 List IT / 3= 1T
P. eof Z. 1. /11>‘\/§,£t2
Q. e—g b 2. > py andid > 4
R. e—>h 4* 3. =R |
S. e—i | 4. gy <m <2 pmandiid 1>

P
>
S
N
W o= N WA
S I v
—_— W W AW

Space for Rough Work /aﬁami'é;fmrm

=F ‘ 17 NN

0
n
>
=
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"PART Il : CHEMISTRY §
SECTION ~ 1 : (One or more options correct Type)
Gus — 1-: (T AT 3w Wl feved yaR)

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

T TS # 8 qgfadey we € | IF WeH § uR e (A), (B), (C)aﬁuD)% o
q o a1 3 e |

21,

22,

(A) tin from Sn0O, - ‘ W iron from Fe,0,

M aluminium from ALO, Mmagnesuum from MgCO, - CaCO3
mﬁ%ﬁ%ﬁwﬁwmmﬁ%mmmaﬂﬁﬁ@m
T2

" (A) SnO, 9 feT - (B) Fe,0,9 3R
(C) 41,0, J \gffra (D) MgCO,CaCO, ¥ Ariferr

The carbon-based reduction method is NOT used for the extraction of

The thermal dlssomatlon equilibrium of CaCO,(s) is studied under dlfferent

. condltlons

CaCOy(s) === CaO(s)+CO,(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
Cacom)ﬁmuﬂaﬁmﬁmmmmmﬁﬁwmaﬁﬁﬁm
RIL I :

CaCO5(s) == CaO(s) + COz(g)

T AR & ford, Wl yeee € ()

(A) AH AU TR R e & | .

(B) NIRRT R (K) CaCO, % IR uRAT ) ik 78 @ & |
(C) Kmmwwco%mwﬁﬁ?m%‘fl ¥

(D). wm(wﬁ)é?mwﬁmﬂtﬁm%l

**2

Space for Rough Work / &<a H?Ri‘a:‘ﬁ‘l'({‘m
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(CHEMISTRY)
23. The correct statement(s) about 0O, is(are) |

~ (A) O-Obond lengths are equal. (—"
(B) Thermal decomposutlon of 0 is endothermic/

C) 0 is diamagnetic in nature7ﬂ
(D) O, has a bent structure.
oﬁﬂm’fﬁﬂﬁaﬂa@%@ ke
(A) 0-0 T Bt T WER T | |
(B) O; %1 Iy fagre FHwmemd § |
©) o,ufcgedg & |

(D) O, @I W= b BXR & | S

|

24. In the nucleartransmutatnon ”ﬁ ﬁ n
- Be + X :—b Be +Y 0
[

N X, Y) ls(are)9 | | o -
/S (A) (r,n) (B) (p.D) A& (n D) By (r.p)

e+ X ——'poiy |
A XY e
(A) (r.n) - (B) (p.D) €) (D) ©) (.p)

Space for Rough Work / &< m%ﬁ'ﬂ'm

@m

wyo N 19 LI




25. The major pr'od‘uct(s) of the following reaction is(are)

OH
aqueous Brz (3.0 equiValents)
| sosH
- Brs
Br Br
SO3H - 803H

P | R S
M ' uB/Q © R
frferRaa arffrar w1%) Jea W%(%’)

OH

Sl Bra (3.0 ToIHMN) ?

SO3H

OH ‘ A -OH OH : "OH

Br Br Br Br L Br
Br ‘ Br Br Br Br

SOgH Br Br SOgH.
P 0 R S
(A) P ’ B) 0 (C) R

CHEMISTRY

(D) S

(D) §

Space for Rough Work /Wm%mw

kR D : 20

QI
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26 After completion of the reactions (I and II) the orgamc; compound(s) in the reaction
mixtures is(are)

Wmﬁzﬁsrﬁrﬁmsﬁasﬁvn)éﬂﬁsﬁ%aﬁwﬁwﬁmﬁmﬁm
Iﬁﬁﬁb‘(ﬁﬁﬁﬁ)iﬁml -
X g1

e

: : )]\ ' Br3 (1.0 mol)
ReactionI: Hsc” “CH, - -
SIRIRFAT T « (1.0 mol) aqueous/ STeiim NaOH

- Bry (1.0 mol . :
ReactiqnlI: H3CJ\CH3 : rzl( T - Q‘N(\ "\‘i’f (_\_ E
CIRIELS | SR mol) CH3COOH A A ,(:? ‘é’
. , ) T
(029 (O o o) ’ 0o L O
H3C/U\CH25I' H3C/U\CBI'3 Br:,CJj\CBr;, Berc)j\CHzBr H3CJI\ON8 CHBI'3
2 R S T U

L4 ReactionI : P and Reaction Il : P "%

(B) .Reaction I: U, acetone and Reaction II :'Q, acetone
(&Y Reaction I : T, U, acetone and ReactionII: P «
(D) ReactionI: R, acetone and Reaction II: S, acetone

(A) SIERAT 1: P ol otRYRRaT 10 : P

(B) HMfRAT I : U, v @i aififiran 11 : @, vl
(C) 3f¥fehar 1: T, U, Wie 3R aifyfsar 11 : P |
(D) sffan 1: R, e sk affrar 1n - 5, wiier

- Space for Rough Work/ﬁﬁﬁ%fﬁ'@w -

vy | 2 T




| CHEMISTRY)

27. The K, of AgZCrO is 1.1 x 1012 at 298 K The solubility (in mol/L) of Ag2Cr0 in a)‘

0.1M AgNO solution is | |
(A) 1.1x10-1 B) L1x10°  (C) 1.1 x 10712 D) 11x 107
K,, (4g,CrO,) o1 A 298 KW 1.1 x 10712 & 0.1 M AgNO, & ﬁ?-m i AgZCrO
< e Aerefex § ¥

(A) 1.1x1011 (B) 1.1x10-10 (©) 1.1x10"2 (D) 1.1x10?°

28. In the'following reactio‘n, the product(s) formed is(are)

o |
* CHCl,
S— P
OH-
CHj.
OH 0] OH - OH '
OHC@/CHO Q Q | ©/CHO
CHs Ha CHCl,  HoC CHCl, CH,
P 0 | R S
(A) P (major) Mminon (©) R(minor) (B8 (major
P (3) @ (i R (ifon) § (3%)

Space for Rough Work / %<2 %/ & T T

w2 '22 T
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SECTION - 2 : (Paragraph Type)
Gus - 2 : (T UPR)

This section contains 4 pai'agréphs 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).
4 fygidl, 7 R afeel anfe @1 g9l arel £ | AR |

Yug , 4
?ﬁﬁam‘mﬁ,ﬁﬁﬁﬁa@?wa’rmﬁl  ogeRT 7 &y
& UR {dBed (A), (B), (C) 3R (D) & FFH ¥ Faa s A wdt & | R I
- Paragraph for Questions 29 and 30
| U 29 U9 30 & ford argeme

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

sodium salts of two (different) oxoacids of chlorine, P and @, respectively. The C,

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, S gives an oxoacid of
phosphorus, T. ' '

czzﬁﬂagaﬁ?ﬁTaNaOHﬁmaﬁaﬁammm&ééaﬁvnﬁmﬁ,

aifufshar &R |1 () T & sifeal-eree & @ifeaw v, PR @ X F
Cl, (g) IRBIA B SuRAfT # S0, (g) I ANHaT B S R a1 & | R 9be
BRORW §RT Ifpar ax e § a1 & | § B STet-erae 5 GReRY &1
U SITRASTT T .ol & | '

29. P and Q, respectively, are tﬁe sodium salts of
(A) hypochlorus and chloric acids (B) hypochlorus and chlorus acids
(C) chloric and perchloric acids (D) chloric and hypochlorus acids

PR Q W9 T AIfSTY ofquy &
(A) TRUGIRY R d@IRT e (B) BRUIGARY 3R TRY ard

(C) FRD IR Wi 3t (D) FIR® SR ERUGARN 3
30. R, Sand T, respectively, are _ |

(A) SO,Cl,, PCI, and H,PO, (B) SO,Cl,, PCI, and H,PO,

(C) SOCL, PCl,and H,PO, (D) SOCL, PCI, and H,PO,

R, S 3R T & |

(A) SO,CL:PCl 3R H,PO, - (B) SO,Cl,, PCl, 3R H,PO,

(C) SOCI,, PCI, 3R H, PO, - (D) SOCl, PCI, &R H,PO,

Space for Rough Work / %<2t %1 % 10 w0

w2 2 L

>
y -
-
=

o
I
o




31.

32.

~ (CHEMISTRY)

Paragraph for Questions 31 and 32
W31 e 32 & fordr

" Afixed mass ‘m’of agasis subjected to transformation of states from K to L to M to
N and back to K as shown in the figure

tw N & fARET gemE m Hﬁaﬁwqﬁﬁ?ﬁKﬁLﬁMﬁNaﬁﬂWKﬁ’ |

N ' . ‘A
K . L
/ .
Pressure I\ ’J
N | J
N > M

v

Volume  3IgdH

The succeeding operations that enable this transformation of states are
(A) Heating, cooling, heating, cooling (B)- Cooling, heating, cooling, heatlng
Heating, cooling, cooling, heagting= (D) Cooling, heating, heatlng, cooling
S 9 SRl URTaHl A el §, 98 ©

(A) T, TSI, T, B@TW‘T\’ - (B) @1, W, TSI, T B W
(C) H, 31, Bl T A W (D) SSI, T, TH, 4 A W
The pair of isochoric processes among the transformation of states is

(A) KtoLandLtoM \(BY LtoMandNtoK

(C) LtoMandMtoN , (D) MtoNandNtoK

e uRaEeH @ Rerferdt 3 ATl S IH g

(A) KILIRLAM B) LAMIIRNIK

(C) LIMIIR MIN (D) MENIR NHK

C**2

Space for Rough Work / &2t %1d &% fote ==

| T




CHEMISTRY |

Paragraphs for Questions 33 and 34
Ve 33 U9 34 & ford sy
P and Q are isomers of dicarboxylic acid C,H, 0 Both decolorlze Br, /H,0. On
heating, P forms the cyclic anhydrlde

Upon treatment with dilute alkaline KMnO,, P as well as Qlcould' produce one or
more than one from S, Tand U. |

PWQW@W&TWWCHO & 71 |gAEd & la‘r«ﬁBrz/Hom‘r
Y FRa § IWWWPWQWW?I

g &N KMnO, ampaﬁvgwwmﬁmmwmwﬁm"

IR S, T3RAT U 91 G & | (0:4 ‘
COOH .  COOH COOH 0
HEPoH H-é%on HOLQ‘H s
HegfoH  HoGH H¢oH u

- COOH COOH . COOH O

S jne T ath* U g™
33. Compounds formed from P and Q are, respectively
(A) Optically active S and optically active pair (7, U)
(B) Optically inactive S and op’gically inactive pair (T, U)
(C) Optically active pair (7, U) and optically active S

(D) Optically inactive pair (T, U) and optlcally inactive §
PR Q&ERT 99 Nfires o € -

(A) g1 ol S Td a1 gofes g1 (7, U)
(B) Wﬁ&wgs@wﬁmw(zm
(C) Y Yol I (7, U) T §favr ity §
(D) s Ff%sy g (7, U) Td gaur Fikpa s
Space for Rough Work /ﬁﬂn‘l‘&‘%‘ﬁi‘t{w

@ Ty Y

| Sort
b0 ¢ 020 Lo N0 %

@ O{ﬁwu e
xR ¢

2s U
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CHEMISTRY |

34. In the following reaction sequences V and W are, fespectively

R R S

| HoNi
Vv
e
' AICI3 (anhydrous) 1. Zn-Hg/H(.3‘I' :
© +V — W
’ 2. H3PO4

4 /Eﬁo and/eﬁ"\fCQ . /, ¥ G %
(B) I]:CHon and/aik

CH OH

O

o e CO

Vo w

: HOH,C N |
©) e m |
" NCH,OH

1 CHzOH W

Space for Rough Work / aﬁém%ﬁﬂrm

v 2 N | T




CHEMISTRY |
- Paragraph for Questions 35 and 3p

maswae%mm

An aqueous solutron of a mixture of two inorganic salts, when treated with dilute HCI,
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,Si ina dilute mlneral .

acud medium. However it gave a precipitate (R) with H2S in an ammoniacal medlum

* The precipitate R gave a coloured solution (S), when treated with H,0, in an

aqueous NaOH medium. -
aﬁméﬁrzrmvﬁ%wﬁmwaﬂmﬁaﬁmagmlmmmﬂw

TP @80T (P) R & fhege (0) e & Immpﬁmﬁm%‘
ﬁ@E(Q)ﬁ@WWWﬁHSmﬁﬁWWQWﬁH

%WWﬁHS%WW&q(R)%m% laraafquarmmm
NaOH Areq¥ @11 H,0 ﬁa&rﬁﬁmwﬂqﬁam(sﬁ?ﬁ%l |

~ CHEMISTRY -

35. The preCipitatePcontains | _
(A) P (B) Hg,** (C) 4g* (D) Hg*
e P ¥ SuRer & -
(A) P (B) Hg* (C) 4g* . (D) Hg*

36. The coloured solutionScontains :
(A) FeysS0,), (B) CuSO, (C) znSoO, - (D) Na,Cro,
O frert S % saRerm & | B
(A) Fe,(SO,), (B) Cuso, (C) znso, (D) Na,Cro,

*% -

Space for Rough Work / %<2t %1t % foe wrr
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| CHEMISTRY |

SECTION - 3 : (Matching List Type)
TS - 3 : (FAT Y TE)

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 whlch ONLY ONE is

v 4 agRee e & | e e A g o & Iqﬁmémma;
faed (). (B), (C) X (D) & RF7H & Smerqw et & | |

37. The standard reductton potential data at 25 °C is given below.

HqHS AwaS favg 25 °C W) fFr=ifaRaa € |
E°(Fe3*, Fe?*) =+0.77 V- LTy A—
E°(Fe*, Fe) =- 044V :

E°(Cu?, Cu) =+034V; Fe* e P

E°(Cu*, Cu)=+052V | |
E°[Oy(g) + 4H* + 4~ -2H,0] =+1.23V; — 0-4& ,
E°[0y(g)+2H,0+ 4e” - 4OH ] = =+040V7 “% |
o(Cr3+ Cr)——074V v “ﬁ
E°(Cr**, Cr)=-091V | -

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

ikl Iﬁﬁﬁnﬁﬁeﬁmg@aﬁﬂ%ﬁnﬁﬁﬁnﬁmﬁwﬁﬁﬁm
FITY T Glerdl & A A N Fis &1 T wRe v wR ghR

List I /gdt I List IT /7 11

P. E°(Fe, Fe) 1. 018V
Q. E°(4H,0 < 4H* + 40H> 2. 04V
R.  E°(Cu?* + Cu —2Cu*) 3. —0.04V
S.  E°(Cr, Cr?t) 4, 083V
Codes :
P Q R S <
A 4 1 2 3 X
® 2 3 4 1 ;{?ﬁ ° Al
\};;/1 2 3 4 %
3 4 1 2 Qo 7

Space for R ugh Work / ﬁmﬁ%ﬁqw
)
A<A( -~ LO

/ b\ ~
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A

. 38. An aqueous solution of X is added sIowly to an aqueous solution of Y as shown in List L.
The variation in coriductivity of these reactions is given in List II. Match List T with List n
- and select the correct answer usmg the code given below the lists :

ListI | 3 List 1T .
P. (C,H;;3N + CH3COOH : 1. Conductlvuty decreases and then -
X Y ’ increases ,
" Q.KI(0.1M) + AgNOs; (0.01M) 2. Conductivity decreases and then
X v . does not change much -
R. CH;COOH + KOH o 3. Conductivity increases and then
X v ' does not change much T
S.NaOH + HI 4.  Conductivity does not change much i
X % and then increases g
i niin
. U 7 .‘

x'%ﬁa?ﬁﬁﬁwﬁmﬂﬁﬂa@ﬁuﬁamﬁ-ﬁmm%: Y YA A
feamr T & | g9 kAl © S wrerear o e g H 6 T T 1 S
WI@WH@WWWW%%@WWWW&WW '

Hal SR g |

I i S | LS

P. (C,Hs);N + CH,COOH 1. TTelhdl " & 3R qeUd] 9edl & |
X Y |

'Q.KI(0.1M) +AgNOj3 (0.01M) 2. AEHA Hedl ¥ SR qeEn e
X Y o gRafqa =€t gt | |

R.CH;COOH+KOH 3. el gedl & ok v aRE
X Y gRafda 7 g |

S. NaOH +HI 4, arAbar A uRafda =€ @ &k
X Y ' SR eI

Codes : |
P Q R S

A 3 4 2 1

B 4 3 2 1

€ 2 3 4 1

D) 1 4 3 2

Space for ‘Rough Work / ﬁami%ﬁmw
Q(’e bl #/”%;if’& ?(_‘
9+ F,@% Ff , '
Fes +a /——~/’ _—
7 . LT

3+ 2 |
W ‘ LF@BV“FJ‘Q*“—) g Fre T _Fe
| Fed v Fe — feTra




(cHEMISTRY)

39. Match the chemlcal conversnons in List I with the appropriate reagents in List II and
- select the correct answer using the code given below the lists :

19 Q¥ T Rmfe ool & o 1 ¥ Re aﬁaﬁaﬁr%mgﬁm
g&m@%ﬁmwmmﬁmww%

List I R7at 1 . ListII RS II
=L @ Hgodo), (i), NaBH,
—_— %oe: 2. NaOE: L
O 3. Et-Br s
- O’ 4 () BHy (i) HO,/NaOH
OH | |

>~

,"Q /. Lo T

[

o-w' 1

A | N
o k! ol o rd P

w2 o+l wzﬂ‘“’a' ot J“OL
~ 3402 o
w3+oo+i~92 Wt

| S 402
wrwt (Hwd [+
[ ot ? IF lﬁmmumumm
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40 The uhbalanced chemical reactions glven in List I show mlssmg reagent or condition
' (?) ‘which are provided in List II. Match List I with List IT and select the correct
answer using the code given below the lists : '

Wlﬁmaw@amm@ﬁawﬁmaﬁmlwﬁnﬁﬁﬁ
SRl Hﬁgﬁﬁﬁaﬂﬁwwméﬁﬂ%ﬁqﬁmmm
TRF WEl W YA

LlstIRﬁﬁI 0 ListIA I

P. PbO, + H)SO4, —> PbSO, + O, + other product /311 I 1. NO E
2 T | | 1D
Q. Na,S,0, + H,O —> NaHSO, + other product/ai e~ 2. L =
. : : : T
? , QO
R. N,H, — N, + other product/3/=I Sare 3. Warm/ R o
. , -
S. XeF, —> Xe + other product/3[<] I , 4. (l,
 Codes:
P Q R S
(A) 4 2 3 1
@ 3 2 1 4O
) 1 4 2 3 - 9
@ 3 4 2 1 | 5 2}
> : Space for Rough Work / %=d &/ % oo wm ' ﬁ" 7 ?/ ~
Y 2 b N\
ns -4 7z 2 /5/\}7 \ %

**2

o -ad N
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PART Ill : MATHEMATICS B

SECTION —1:(Oneor more bptions correct Type)
@US — 1 : (TF T 31 A RAbeq o) |
Thls section contains 8 multiple chonce questions. Each question. has four choices (A),
- (B), (C) and (D) out of which ONE or MORE are correct

wwﬁaagﬁmm% lmmﬁwﬁmm (B), (C) 3R (D) &, o
ﬁwmaﬁmvﬁﬁl :

41, Letwbeacomple_xcube root of unity with w¢1andP=[p,.j] be a n x n matrix with
= ®*._ Then P2 20, when n = _ .
(A) 57 . (B) 55 o8 Dys6
W‘&FEFTWW’HWwW Vel @# 1 T P = [p,] TP n xn Yg
NRR, &l p,=w™ | 6, P20, \_rl_sln"

- (A 57 | B) 55 - (C) 58 (D) 56
42.. The function f(x) =2 |x|+|x+2 |—| |x+2|- 2 | x| hasalocal minimum or a local
maximum at x = :
o . =2
(A) -2 (B) 3 - © 2 (D)

BT f(x) = 2|x|+|x+2|—||x+2| 2|x||a51wwﬁﬁavgﬂwmwwﬁzr
IHH A FATWRE, 78§
) -2 ® 3 © 2 © %

Space for Rough Work /ﬁ‘ﬂ'&a"ﬁm‘w
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B LetW=LandP Win=1,23,. }-F”"herHlﬁ{Zec:Rep%}and

-1
H,= -{z € C:Rez <—§—} where C is the set of all complex numbers, If zyePNH,

z, & PmH and O represents the origin, then ~ z, Oz2 ,
. .
(A) ® ¢ © = D =
+i o ‘ |
W%WJ%—’W P={w":n=1,2,3,..}.59% afaReq

H = {ZEC Rez>l}ﬁ?1TH {zeC:Rez.<:l} GETCW&'T&T Lire i i) \
WA R ARz ePAH, zzePnHaaTOﬂaf%lv—gwaﬁram%aa /

£2,0z,= // /\
w3 @I ©F o = (y{& V
44. lf3x=€“1‘,thznx= - . | | | ! ,(\‘,
W?zs__l . B 2—1ig 3 © TfliTgﬁ ©) 2folgzg3231 .

?Jﬁ'{ 3x =g , A9 x =

e 2 log; 2 _2log,3
2logy2-1 —log2 (/)/l—ylog4 (D) -

210g2?;(&
45, TwollnesL X = S—L*'—andLZ:x- X

z A
~ % _1 T3 " are coplanar. Then o can

>3 2
take value(s) | ‘ :
A1 (B) 2 © 3 \«(Dj 4
a‘r%mﬁrLl-x=5,3—_La=-%aa7Lz'x—a,L
Bl Wl ® R | -2 = 2%
W 1 4L 5@ 2 -2-27(F 3 o4
A2 /Space for Rough Work /ﬁﬂﬂ'&%ﬁﬂ"@lﬁ 2 x

f([”) 2+ /’ﬁ /j 2&% /Ma
37 = 4" 17 )ﬁﬁ b
ﬁi 7 B N ' M
47jl||||||l"|l|||||ﬂ|||||ﬂ

B L ¢

%

33




N . A :
46. In a triangle PQOR, P is the Iargest angle and cos P = 3 Further the |n0|rcle 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 consecutlve even integers. Then possnble length(s) of
the side(s) of the triangle is (are)

A) 16 (B) 18 ~» (©) 24 (D) 22

- BT POR, ﬁpwﬁw%w@ﬁ—% | g9 afaiRed Brget &1 sid.gd
i3l PQ, QR TRIT RP ) AT N, L &1 M WX 39 aNe W9l ol & f6 PN, OL

AT RM ) Il AN W QORI € laaf%fﬂgaaﬁgw(ﬁwaﬁ)aﬁ
IS orTg (o) € (8)

A) 16 ® 18 © 24 D) 22
417. ForaeR(the set of all real numbers), a#— -1,
lim (12+2°+...+n% 1
190 (n+ 1) [(na+ 1)+ (na+2)+ ..+ (ma+n)] 60
Thena= _ - ' :
ws e % o5
a € R (W) IR G&A1sll &1 Wead), a - 1 %ﬁw
lim (1°+2°+ ... +1n% - 1
n—»o (n+ 1)1 [(na+1)+(na+2)+ .+ (na +n)j 60
dd a= :
A 5 ®7 © 5 © 3

- 48. Circle(s) touching x — axis at a distance 3 from the origin and havmg an mtercept of
Iength 2\/7 ony — axis is (are)

(A) 2+y*—6x+8+9=0 (B) ¥+y*—6x+7y+9=0

(C) X¥*+y*—6x—-8+9=0 (D) x2+y2 6x—Ty+9=0

x — T B ARG q 3 0 W el BRA 91l (@1el) Tl y - 3@ W 247 TS
g9 arAlETel) I § (8)

(A) FP*+y?—6x+8+9=0 0 (B) X+yP-6x+Ty+9=0
(C) X¥+y"—6x—8+9=0 i (D) x*+y?—6x—-Ty+9=0
' SpaceforRoughWork/Ez_viET&Q?f%’rQ‘W .

‘ 24'“7"2/}9
rel 7/ /
5 2P 9

i gpg e W P

1
o
i
i
1
3
J




 MATHEMATICS ]

SECTION - 2 : (Paragraph Type)
Qs — 2 : (BT UPBNR)

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

79 |vs ¥ Rigidl, T &R sifwel oy Y <9 arer 4
¥ ¥dfiE e we €, R 9 R agee w9 wee § | o=t +ft argeoT A &% W
& °R fweq (A), (B), (C) R (D) & R & ST T A wdt & | |

Paragraph for Questions 49 and 50
W¥T 49 Td 50 & f srpede

of a paragraph has only one correct answer among the four choices (A; (B). (C)and (D).
I a—;ﬁ%ﬂ

A box B, contains 1 white ball, 3 red balls and 2 black balls. Another box B, contains
2 white balis, 3 red balls and 4 black balls. A third box B, contains 3 white balls, 4 red balls-
and 5 black balls. _ : .
UF U By # 1 T A7, 3 Al S o 2 wieh A ¥ | & gt 9t B, # 2 wibe
S, 3 ot A o 4 Prelt A E | go AR T B, F 3w 4 4 e S TR
5 @relt S & |

49. If 1 ballis drawn from each of the boxes B,, B, and B;, the probability that all 3 drawn

balls are of the same colour is |

afs ofeat B, B, T B, ﬁ‘ﬁﬂ?élﬁd%ﬁ?ﬂﬁ?ﬁﬁ,a@ﬁm%w

3 Y ¥ v € T F BN 9 e 6 + 364 g
M & 2 o 2 o 25y |
Z 648 648 648 , 648 ‘C/’f'/g :

50. 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

Ify 29 ue uli%wmﬁaﬁﬁﬁ(ﬁmm%ﬁﬁwﬁmga‘mw
ﬁamagﬂﬂﬁﬁmﬁwﬁ%‘,ﬂa:ﬁ2ﬁa‘faﬂﬁa'32ﬁﬁaﬁﬁaﬁ

Qo
-
<
E .
<

wRea & | 2¢ x 3e £
116 126 65 55 L9
A) Te1 ®) Ter ©) a7 WO T ERY
Space for Rough Work /WW%&I‘Q‘W /’}2
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(MATHEMATICS)

| Paragfaph for Questions 51 and 52
| w51 G52 FRA agwe
Let S=S, NS, N S;, where ’

| ' fz=1+4Bi]_ )
Slv={Z§C':'|z|<4}’ Sz={zeC:Im[‘7__l_"3§_1]>0} and

| 1-~[3i
Sy={ze€C:Rez>0}.
A fF §=8, 1 8, N S5, STEl

| . Too1443i
S, ={zeC:|z|<4}, Sz_-—f{zeC:Im[L—l—ﬁl]>0}ﬁ‘\’1T

1-4f3i
S;={zeC:Rez>0}.

51. Areaof S= =
S BT T =

10 20 - 67 '
) 3E e 5 © E o 2
52, min |1-3;j-z|= , |
‘ zeS : _
. 2 —-1/3 ' 2 -
™ 228 —?B © =B ) 2B

- Space for Rough Work | T w1 & T =

oy v ;I||III||||II|II|II|II|II|||||||'




| MATHEMATICS )

Paragraph for Questions 53 and 54
W 63 U 54 & ford argedw

~ Let PQ be a focal chord of the. parabola y? = dax. The tangents to the parabols at P
. and Q meetat a point lynng on the line y= 2x +a,a>0.

| Hﬁrﬁ?PQq‘\'my = 4ax P G TfT ST & lﬁﬁaﬁpwgwwm

,ﬁwﬁmwﬁr—gwﬁaﬁ%aﬁﬁﬁ%@y 26+ a, a>oq;ﬁem% |

53. Length of chord VPQ is
T PO S ¥ -
(A) 7a (B) | Sa
54. If chord PQ subtends an angle fat the vertex of y* = 4ax, then tan 6= ,% ‘
W%GﬁaTPQ,yz=4ax%5¥ﬂéWW03ﬁﬁﬁwgﬂatané= %
X
(A) %\/7 - (B) —3—2\/7 (C) %\/3 D) '-<Et |
Space for Rough Work / WW‘& %WW
| I
P 3 | 11T




( MATHEMATICS |

.Paragl.'aph for Quésfions'55 and 56
WY 55 Td 56 F R argedT

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

twice dlfferenttable S (0) =f(1)=0and satisfi ies [ (x) 2f (x) +f(x)z €, x €0, 1].

m?ﬂﬁﬁf [0, 1] > R (¥t arafie sl @1 99ead) & Ged & | 46 e

- B f& R AqHAg §, f(O) f(l) 0T ') -2 W) +f() 2 x e [0,1]
. ﬁv@zaﬂ?ﬂ%l | ' :

55.

WhlG_h ..of the followmg is true for 0 <x<17?

P A B 0<x<1 ¥ T Hw ¥

W 0<f@<e (@) —x<f@<y

© —i<f(x)<_'1 S ) ~0<fw) <0

56.

1
If the functlon e f(x) assumes ltS minimum in the mterval [0,1] atx = g WhICh of
the followmg is true ?

A AT ¢ f(x), FRTA [0, 1]ﬁmwmﬂx~—q‘\féﬁ% aaﬁﬁrfr@r_

P HA & ?
) S@<SE), 3<x<3 @) f@>/e), 0<x<t
©) SW<f@), 0<x<j O) f@)</@), <x<1

'**2

Space for Rough Work / Ez'vﬁ H %fﬁt{‘@lﬁ
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. 7 MATHEMATICS |
SECTION - 3: (Matching list Type) T 42

GuS — 3 : (YA [ TFR) e ,\37‘?:
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. /4)\/'

T TS J 4 qgReer weT § | 5T IR g g @ | ghRi ¥ R e %
fA%ed (A), B), (C) 3R (D) ¥ 1l ¥ PaeT v el & | o o
. . oox=1 y z+3 x-4 y+3 z+3
57. Consider the lines L, Ty T Ly 1 - 1 — 2 andthe planes
P iTx+y+2z=3,P,:3x+5y-6z=4. Let ax + by + ¢z = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicuiar
- toplanes P, and P,. ‘)~3§ n = %?a‘ -9 .-\ -
: : 9 - - 3
Match List — I with List — I and select the
the lists : . .

J . - :
correct answer using the code given below

Wrﬁ'le:J%l=*_%=zj3,L2:xI4=y";3=Z;3» G A P, Tx+y + 27 =3,
P, :3x+ 5y — 6z=4 NI IWﬁTax+by+cz=d,§@T€-ﬁ LlﬁLzéﬁuﬁ'ﬁ@%
95 9 IoRA aren on wHae P, T P, ¥ oad, e BT SRERT £ |

T -1 - 0 g IR o gt % R Ry 10 @ 51 gam

List I /gt 1
- P. a= l 3
Q. b=-3 9
R c= o -9 &
S. d= 3
Codes :
| Q R 8§
A3 2 4,1
B) 1 3 4 2
() 2. 1 4 - » .
D) 2 4 13 | * /géx,l
Space for Rough Work / & %1 & fora w1 Y%
C),O\—F‘CT-FQC =o 6 X 7o
—~6Cc = O A= | d
2ya+5b , Lo 487 -
B T Ay T
** 2 -7 —/2;5 3 95 .3 ' Y. -2

1



(MATHEMATICS |

58. Match List—I with List—II and select the correct answer using the code given below the lists :
S List—1 - List-1II
P. Volume of parallelepiped determined by vectors @, B and ¢is 2. 1. 100
. ‘Then the volume of the parallelepiped determined by vectors
o 2(d x b),3(Bx)and (@ xd)is o o
;5 Volume of parallelepiped determined by vectors Z, b and ¢is 5. 2. 30 )(y
R.

Then the volume- of the parallelepiped determined by vectors
3(@a+b),(b+and2(@+a)is 4 |
Area 'oL a triangle ‘with adjacent sides determined by vectors 3. 24
@ and b is 20. Then the area  of the triangl_t;) with adjacent sides
- determined by vectors (2@ + 3b) and (@ — b)is . _ o
S. Area of a. parallelogram with adjacent sides determined by 4. 60951
@vectors a and & is 30. Then the area of the parallelogram with '
adjacent sides determined by vectors (d@ + b) and ¢ is |
Y -1 G - 1N At AR aer gRRl % AR Ry e e e mi

HYP FEl SR

. o IR - I

Pﬂﬁ?ﬁ‘d’,?am?amﬁaﬂ?ﬁwqmaﬂwz 1. 100
& | 79 wfeE 2(d x B), 3(F x ©) @ (2 x 7) gRT iRy

QWi 4,5 e 2 g PeiRe Wi Sowed @ e s & | 2 30

'aaﬂﬁsﬁ's(a’+'7)’),(3+z’)am2(‘8+Z)§mﬁafﬁawia?

R.UF Byt &1 &, Rraa dore qont afkelt g e err 3> 24
FeEiRT 8 20 & | 99 wRel 27 + 38) @1 (@ - B) BN

S. TP IR AP BT arbel R o ot Wikl @ 4. 60
b g1 FiRT €, 30 & | 99 9Rkwi (@ + B) 9 7 &N

Codes:
P Q R S
(A) 4 2 3 1
3 1 4
3 4- 1 2
1 4 3 2

Space for Rough Work /aﬁ}m%fﬁ({‘m
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.59, AlineL:y=mx+3 meets y — axis at E(0, 3) and the arc of the parabola 2 = 16x,

' 0'<y < 6 at the point F(x,, y,). The tangent to the parabola at F(x,, y,) intersects the -
y-axis at G(0, y,). The slope m of the line L is chosen such that the area of the
'triangle EFG has a local maximum. ‘ o ,

Match List I with List II and select the correct answer using the code given below the
lists : ' : g ' . ,

U& XLy =mx+3,y~ 38 & R £(0,3) 7o Ao & =19 57 = 16x,0<y<g

& g Flag y) W Fromlt & | Rawm At Reg Flxg, yp) T W -3 3y fre

GO, y) R Pl T | X@1 L FY et m I GH SR & Bryer £rg 3

vﬁ_laﬁaﬁﬁnﬁﬁﬁmiﬁquﬁﬁtﬁﬁqwmwmm |

List I /Rt 1 e . - ListIT /R 1

P m= o T
Q. Maximum area of AEFG is /| AEFG %7 Hewi 85%¢1 & 2. 4
R. - IR ' 3. 2
S. y = 4. 1
Codes :

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

Space for Rough Work /mﬁm&%‘fmm
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- 60.  Match List I with List IT and select the correct answer using ;he code given below the fists -

List -1 , List - 11
‘ : 12 o 1 51y
. |1 [cos (tan'y) + y sin (tan™ y)) s . 1. _\/:7<
P. (;/ ( cot (sin-y) + fan (sin™! ) y takes value 2 \J3 .
Q. lfcosx+cosy+cosz 0= smx+smy+smzthen _ 2. \/5 /O '
' possible value of cos —22 is '
4 | | |
R.._If cos&[ - xJ cos 2x + sin x sin 2x sec x = cos x sin 2x sec x + 3. 5
@cos(f + x) cos 2x then possible value of sec x is

@If cot (sin™ \/_7) = sin (faﬁ 1 (6 )) X%0, 4. 1

then possible value of x is

vﬁlaﬁqzﬁnﬁmaaﬂﬁwamm%:ﬁﬁﬁqwmmmm
ﬂé“‘rwgﬁﬁ |
-1 - 11

- 12 ‘ s
_ 1 /5
cos (tan™ y) +y sin (tan™ y)) v 1. —\/:
+
P. (y*(cot (sin'y) + tan (sin”!y) V) wrame 2 N3
Q ?Tﬁ{cosx+cosy+cosz 0= smx+smy+smzﬂE[ 2. \/5
cos 5L 1 TmIfi W ¥ |
. : : 1
R. Ifg cos(z—x) cos 2x + sin x sin 2x sec x = cos.x sin 2x sec'x 3. 3

+cos(':{+,x) cos 2x A9 sec x BT T9Ifad a9 S

S. ?n%cot(sm \/ﬁ) = sin (tan l(x\/_)) x#0, | 4. 1

99 x B T A B | . .
Code§ 8 | ¥ g M(‘D’h mQ) - \D‘h(lé{/z@
4 3 2 1 |
34 2 ]
)3 4 1 2

.** 2

Space for Rough Work / %<d %1 %‘ﬁm‘m

Jo( 2(3) X E
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7 \ /y\,
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