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 PART | : PHYSICS
SECTION - 1 : (One or more options correct Type)
Goe - 1 : (TH T A1fdp 9 fApe uaR)

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.

9 @vE A 8 SEfApe ue € | URI% Ue H IR fadeu (A), (B), (C) 3R (D) €, o
q T AT AfdE Tt & |

1.  Using the expression 2d sin 8= 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 absolute 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 DT SUATT B Y &4 O BT AT &R d B A SIAAT A8 & |
OB A0 990° % dIg H & | a7 9= &1 79 gH URYEd: 1 & A1 0%
199 | Ffe, 0 & wd AP g FAM § | S 9 BT A 0° W gl € a9

(A) d¥ FRug Ffe Rer &<t & |
(B) d¥ fRuet Ffe g & |

(C) d¥ firiid Ffe Rer Y&l 2 |
(D) 49 Pr=rse Ffe gedl & |

ANSWER : D

Qcollegeduniar



| PHYSICS |

2. Two non-conducting spheres of radii R; and R, and carrying uniform volume charge

densities +p and —p, respectively, are placed 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.

Q1 3MATAd R, AT R, 51 arel Ml ®I HH: +p T —p YHFAM I AT
9 | ARG fHar T € | 39 Mell B o § WY SgER 39 UBR SIS
B G T & & 9 3R wu @ fsifea g | rfasifad &aF & 7@ fdg W
(A) Rer dga &= g & |

(B) Rer @ favg sR ¥ |

(C) Rer dera &F &1 gRHAT <R & |

(D) ReR dea &F &l faen (e9AN & |

ANSWER : CD

Qcollegedunia
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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

100 200 360 4(1)0 5(')0
T (K)

= # fod o @t fafdre w1 arlRer (€) &1 aa (1) R fRar & @ik

TN & | A9EE H 0 W 500 K 9% A &Y 9§ ¥dd gfg Bl § | A R B

I § URacH U &, T Taed § B 91 (W) deaTd afiee 98 8 (@) 2

(A) 0-100 K & &9, Jaeifa ST &) <% ar99 9R IRge Snfdradrn fezamgd |

(B) 0-100 K 9% dI9HF &) 99 UR IIIINNa HSI, 400-500 K II9a & &

e B ST DI JoIT § FH & |
(C) 3N ST B TR 400-500 K IIHH & 99 afRafda & |
(D) ST JAAINYUT HI TR 200-300 K IT9HE & &1 9¢ V&l & |

>
>

ANSWER : ABCD or BCD

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

, : . 3h :
Bohr radius. Its orbital angular momentum is Py It is given that 4 is Planck constant

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

U BIESIOH-AA WRATY] & Foidg d o8l $I IoA14.5 ¢p ¥ ST8f g IR B & |
T TR 31 W P ey | R ¥ fe i P T R Rea
fradies & | ] F R 8 W Scafod fafeor & aied @t |avreeny &

9 9 9 4
(A) 33r B) T¢r ©) 3% D) 3%

ANSWER : AC

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

the two bodies is 4 A\ /—G—IM

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

the two bodies is 2 1\ /GTM

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

the two bodies is 1\ lziM.

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

<l fisl f5H Ue o1 @AM M e, & &9 &l gl ®I 2L ReR @1 11 & | 84
fUSi & =i @ SiIe drell Y@ & 7 95 A, U m SAHE B BV ARIad
veIfta far Sar € | Jeardy fRdie G | 98 vaRE § (8)

(A) <1 IS & Toarpyur &5 | Yo" & {7 ga@™ m o1 gAdad IRWE a1

GM s
4 —L—-Aé’l
(B) &I fUSi & oAyl &3 ¥ YT & I S m Bl Yaad URfie a7
2 %M%I
(C) =1 fUSi & Toarhyvl &3 ¥ YT & I S¥ m o1 A9 URfe O
2GM
i

(D) ST m & Soll dqd ReR & 2 |

ANSWER : BD

Qcollegedunia
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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 u.

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

time is 7 = =
melisi =rx k

(C) the time at which the maximum compression of the spring occurs is ¢ = %7-[\/%

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

d time is ¢ = 22 |2
seconaumeis’ = 3 i

TYUEN 8 I W US! 83 k 901 ReRied @1 gegdE Ifed & & e AR 9
m S BT B ol g3 & | 39 FBI &1 gaRT RIRT 9 & | I8 H07 37Ul
HHRITERAT | Y £ = 0 W YRS &St 9w, A HM 81 38T & | 519 H7 d)
T 0.5 up Bl &, I8 TP §@ SIAR A TR HUE Hl & | 39 9Ug & 919
(A) ST B AU FREATGRAT H AT & SHDB T uo B8R & |

(B) mme‘mwﬁmwwﬁath:n\/%él
(©) < R ¥ widie sftrean gl & 98 A= 2EA |2y |

(D) mwamﬁwmmﬁﬁmw?agw::%\/%%l

ANSWER : AD

Qcollegeduniar
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A steady current I 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 r from the common axis. The correct statement(s) is (are)

(A) Inthe 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) In the region r > 2R, the magnetic field is non-zero.
TF R BB & Fd W @RI aTid dei Bl ddig | Y ReR gRT/98 81 & |
39 99 @1 2R o A arFa uRenferet & oreR wWier v@1 T 7 | 39
TRATRAST & n U R 5b1S ard § ¥ 9 Yo ReR aRT/E | o g P& g
S EHET A g W B, B 1 (W) U WE B (D)

(A) 0<r<RH,GIPIT &5 LI 71 & |
(B) R <r <2R ¥, JId1 &F ! faen wwet &l feen 9 & |

(C) R<r<2Rﬁ,ﬁaﬁumrﬁw$ﬁﬁW@m%Wﬁﬁwaw
g |

(D) r>2R¥, YIHN &5 I T T |

ANSWER : AD

Qcollegeduniar
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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, < fi.

&1 ared, o Udd # Tid w8, T 81 Al afs dge W Ue g B AR
MIWE | TP FSh @l "M AwF I A I @ T | I7H I U a8 £, 3maf
1 WIS SOICT & | AN a1 | 93 §U UeTd Bl Wil £, 3gRy &1 gArg odl & |
freae ag § aft @ wfay & | 98 yaRE ¥ (@)

(A) AT 91Y Vet | [ o e | g'<h 7, > f |
(B) I aTg A A Vegd ot faem & g5k &, fo> 1 |
(C) AT 91y Vet | Id &t faem # 9=l 8, fo<f; |
(D) e a1y &Id A Uereh &1 fqen § 98l 2, fi<f; |

ANSWER : AB

Qcollegeduniar
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SECTION - 2 : (Paragraph Type)
g - 2 ; (ITWE UHN)
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 WUg ¥ Rygial, TR iR sifws nfe @1 3w el 4
Y A ome wed €, O 9 8% orfesE W aI uw © Iﬁb’%ﬂﬂﬂ&ﬂ?@?{ﬁ?ﬂw
¥ IR faHe (A), (B), (C) 3R (D) & R & haet Tdh & WEl & |

Paragraph for Questions 9 and 10

U 9 3R 10 & g srqene

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular
Qw
2
A uniform magnetic field along the positive z-axis is now switched on, which increases at a
constant rate from O 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 T H R BT #1 g1 BT H U Q g 37Mae o0 10N 1T | gRebHT - 33T
g |s@@ﬁm%}mw$g‘ﬂwmwﬁ | 3/ TP THAAM

YIB &3 Bl A 2-[W H A PRI & NPT A9 0 A B aF VP Afhvs A
THHAM &) 9 dgedl & | I8 AR 6 39 SR 8l &l B Rer &<l & | e
&3 & N § B H P emf IRT BN T | UH IRT RIga &8 gRT 3@ ¥4 e
DI Ygd U P IRI AR gAH H [HY T S @1 /A Bl URT [Agaaed 96 (emf)
HE] I 2 | I8 Td 2 b 59 Ud AEY Uh Hel W GRYHAY HRAT @ qd SHBI
a1y fgyga mgel I9E Sl Fa & guifas el & Rigar smgufas Reriaw 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 is

gD &3 b URTT & AR P& H [l ARy o7 o= ARG fIeqa & &1 A &

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

BR BR
A = B®) 5 (C) BR (D) 2BR
ANSWER : B

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

o9 TR <RI H Yaabid &5 H yRgdq 81 T8 €, 9 R & 3§,
3199 & Pal A el gaard fgya argel § aRadd &

BOR? BOR?
() - yBOR? ® -5 A o o
ANSWER : B

Qcollegeduniar
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Paragraph for Questions 11 and 12
w11 3R 12 & forg srgee
The mass of a nucleus';X 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 m, can undergo complete fusion and form a heavy nucleus of mass

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

U D 5 X BT GHAM (4-2) e Td Z Wil & gomEl & A A & g ¥ |
SHAMT B FH & FAG Holl DI 9897 Foll bed & | U Sq4M M BT ARY TS
m, TG m, SHHF] & &1 gold AP # faafed &1 |@@odr €, I (my + my) < M | @
m3®m4mﬁ$amﬂmwwm WM’WW"WW
I AEHA B, IS (my + my) > M' | FB AR & SIAN A1 o A & 1 €
H o [1.007825u [2y  [2014102u [3g [3.016050u |3He [4.002603 u

SLi |6.015123u |71 [7.016004u |70z, [69.925325u | %25, |81.916709 u
1%2Gd | 151.919803u | 20pp, | 205.974455 u | 29p; | 208.980388 u | 21%p, | 209.982876 u

84
(1 u=932 MeV/c®)

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

(C) Deuteron and alpha particle can undergo complete fusion.
(D) The nuclei ;?)Z” and ?iSe can undergo complete fusion.

TE TP &

(A) I SLi Y& YT HUT IARTT B Ahell 2 |
(B) WD 2,°Po Ve UICH SHNTT HR Hhal & |
(C) TR 3R Vel PHUT Yol Herdd o Adhd o |
(D) I ]0Zn Td AT S2Se QoI Herd BR qehdl & |

ANSWER : C

12. The kinetic energy (in keV) of the alpha particle, when the nucleus QOPO at rest
undergoes alpha decay, is

STg faRmHTaRen § A1l 2,°Po YWl BRAT ©, I9 Vbl Bl B TSl FHoll
(keV ﬁ) gl &
(A) 5319 (B) 5422 (C) 5707 (D) 5818

ANSWER : A

Qcollegeduniar
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Paragraph for Questions 13 and 14
UeT 13 3R 14 & forQ srg=oe

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).

TP T U & Soaad g A U 1 kg STAM & [Cdh B fRMERT I BIST ST & |
TE T 40 m FSTT H1 AT 919 & | [CHT 3701 U R 9T e g WRbal & | 39
Tedh W (S g1 9o Aot 91 &1 fqudia foen 4§ ovar € | =3 4 g9l oreR,
ﬁgQWW?WWﬁWW?%@SOJWWW? |

(T TR g BT A9 = 10 m s > AINY)

yt

v

X
13. The speed of the block when it reaches the point Q is
9 CH! 95 Q W ugaar 7, SHD! I &
(A) Sms” (B) 10ms™ (C) 10n\3ms™" (D) 20 ms™'

ANSWER : B

14. The magnitude of the normal reaction that acts on the block at the point Q is
g QW, e W oA arel 3IfWeld g1 &1 gRHAT &
(A) 75N (B) 86N (C) 115N (D) 225N

ANSWER : A

gcollegeduniar
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Paragraph for Questions 15 and 16

U 15 3R 16 & forq =0T

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. 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. 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.

Qe AT fdege WA 600 kW b1 AT 4000 ¥ OR S<Tfad Rl €, Sil 20 km Bl g1 W
ITNFRN & STANT & I o SR St € | 3961 A1 1 ST URT 9g49-e79dT I
FiTd | AT S FHal & A7 a1 RRI IR Sl g Ul SRR 6T TN
a1 51 A& € | UIET YNl BT QY I8 B g6H ol B 49 9gd Id BT ©
SEfh SFABIFR & SUART & dXid H &g 98d A 8l & | 39 TNid § & Iwardt
TFAGTHR WIS B IR T ST & R 9RT &1 99 &9 81 97 | SU9ieT &
RR & rueml gawR &1 9T fear Srar & e SRl B Ue gy &
gl W f4gd wfddd &1 S 9d | g8 AFT S Hhal & 6 Bfee gg uleRifea & don
SFAGIR AT &, 9 ST Wi qolics U & | SfealRad aav gR1eil g dreedrsti
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 T Bfvd &1 ST fhar v s ufeRIT 0.4 Q ™' € 99 UcTeT UYOT Bl

Refay # swfed e@m (e H ©
(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 transformer is 1 : 10. If the power
to the consumers has to be supplied at 200 7V, the ratio of the number of turns in the
primary to that in the secondary in the step-down transformer is

TFABHR & YART R el A #, a8 71 6 Swrdll gk & Wi g
fgdtae o ouei &) | &1 U 1: 108 | IS faega oifem, Suwretiali &1
200 VIR &Y Sl € @1 Ul SRR H U 9 f§dae & duet 3 G

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

ANSWER : A

gcollegedunia—
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SECTION - 3 : (Matching List Type)

QoS - 3 : (A gl UhR)

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.

9 @S A 4 gRFA U € | TS U3 A GAGH Al & | Rl b faU Bre &
fadmed (A), (B), (C) 3R (D) & =¥ @ PaaT T AL & |

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 [ML*T™]
Q. Coefficient of viscosity 2. [ML'TTY
R. Planck constant 3. [MLT'3K~ ]
S.  Thermal conductivity 4. [ML*TK™]

Qﬁﬁlaﬁiﬁﬁn@ijﬁmaﬂﬁméﬂ?m%ﬁ:ﬁéﬁﬁ@mwwm
GEESHNECEUE

Gl Al

P. dieced fadis 1. [ML*T™
Q. T TUTich 2. [ML'T™
R. wWid Hadais 3. [MLTK™
S. & Areldhdl 4. [MLT*K™]
Codes :

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

ANSWER : C

Qcollegedunia
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18. A right angled prism of refractive index ; is placed in a rectangular block of
refractive index x,, 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 4, 1, and 4, it takes one of the four

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

TPy AP b FHDIVT IS B 1, SIS & AAATBIR AT H IGT T /|
QUi AR iy AUGCHID & AeFH 9 o d g9iv sgaR ) 83 § | udrer @t
{07 e’ YATBR wileh W Afcigad Muferd Bl & |y, ) IR gy &AM W
¥R Bt g9 U 1 IR0 IR 69T Ui ‘ef”, ‘eg’, ‘eh’ AT ‘ei’ H A T&H oIkl & |

f
45N/ /
Hl‘ Y \\ h

H2 H3

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

A IH A W YA I P SuacE BT It | GArad Hig i e
%%ﬁﬁ@mmwmﬂﬁwgﬁﬁ
List I/ ¥ I List 1T / ¥t 11
P. eof 1. y1>\/5,uz
Q e—og 2. > pand/Qa >
R. e—>h 3. o=
e—>i 4. gy < py <~\[2 gy andid > uy
Codes :
P Q R S
A 2 3 1 4
B 1 2 4 3
C 4 1 2 3
D) 2 3 4 1

ANSWER : D

Qcollegedunia,
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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 :

A1 A $o TS uipa &1 18 € | G I H 39 il & SHe A1 g
T sifom T ws faw g € | gl ¢ e @A T B BT W eRe
Hﬁﬁ?gﬁ'{':

List I/ S I List IT / ¥t 11

P. Alpha decay 1. §50»;5N+.....
Vo1&

Q. B'decay 2. Suseltmh+...
pre

R. Fission 3. gsBi ——)515§4Pb+,__..
fade

S.  Proton emission 4. g?Pu —>;30La+.....
e I

Codes : “
P Q R S

A 4 2 1 3

® 1 3 2 4

© 2 1 4 3

) 4 3 2 1

ANSWER : C

Qcollegedunia«
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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.

T Qoh-URATD ATEY TG & b A B, ford § 9 PV IRW & AR qI
WWE—»F-»G—»FHE—»F—»H—»E‘?@TWW? | Jafgd umHd ga:
FHARIAND, G, AN AT SGIH &

Po|---:

Vo 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 A &3 10 gell ol FE A B0 T Brl & aRHAT & |qrer gaferd sifee
3R Gl & <1 & T BIs BT YA B el SR g |

List I/ 9@ I List I / A 1T
P. G—E 1. 160 PgV, In2
Q. G—H 2. 36PgV,
R. F—H 3. 24PV,
S. F—G 4. 31PV,
Codes :

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

ANSWER : A

Qcollegedunia



PART Il : CHEMISTRY

SECTION -1 : (One or more optlons correct Type)

ue - 1 : (T AT Afdp GEl ey 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.
3 @US W 8 SERBG UvT § | TS U A °R fadey (A), (B), (C) 3R (D) €, ford

I T a1 AfH T B |

21.

22,

The correct statement(s) about O, is(are)

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

(C) O, is diamagnetic in nature.

(D) O, has a bent structure.

0, % ¥ H |l gaed & (D)

(A) 0-O 3§l BT Fierg SRR & |
(B) O, T A oS SN & |
(C) O, ufgaa € |

(D) O, F! FF §fpd &l & |

ANSWER : ACD

In the nuclear transmutation
8
;Be + X — Be+ Y

(X,Y) is(are)

(A) (v, n) (B) (p. D) (C) (n D)
frfaRea Tfe daiaroT

"Be + X — \Be + Y

7 (X, Y) R

(A) (v,n) B) (p. D) (C) (n D)

ANSWER : AB

(D) (r.p)

(D) (1.p)

gcollegedunia;



23.

24,

|CHEMISTRY |

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

(C) aluminium from 41,0, (D) magnesium from MgCO, - CaCO,
gTgeil & FApdvr # F1ee muTRa eryed® fafy &1 v 6 et # w1 &
g7

(A) Sno, ¥ feA (B) Fe,0,9 3RRA

(C) 41,0, ¥ VfHfram (D) MgCO,-CaCO, ¥ A=A

ANSWER : CD

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

CaCOs(s) === CaO(s)+ CO,(g)

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

(A) AHis dependenton T’
(B)  Kis 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,(3) & FHY fqaes ol ATl &1 ega fAf=1 sraerani # o
T

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

39 AR & o, e yheE § (®)

(A) AHTTIE R R e=ar & |

B) TRl ReRi® (K) CaCO, & URI™EH gRATT WR. 1R 781 axar & |
(C) KTaa a|™ R CO, & &4 W R R & |

(D) AHSBR® (3R 8l & YA ) R 981 o=an & |

ANSWER : ABD

gcollegeduniar
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25. 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) 1.1x107! (B) 1.1x1071° (C) 1.1x1072 (D) 1.1x107
K., (Ag,Cr0,) BT A1 298 KW 1.1 x 10712 & 10.1 M AgNO; & fae1as1 # 4g,Cro,
@ fyerar Adreier § ©

(A) 1.1x 107! (B) 1.1x10 (C) 1.1x107'2 (D) 1.1x10°

ANSWER : B

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

fermfaRaa sffehar & Saare/SarRl & a1

OH
CHCl3
?
OH"
OHC CHO CHO
CHs HsC CHCI, HsC CHCl,  CH,
P 0 R S
(A) P (major) (B) @ (minor) (C) R (minor) (D) S (major)
P (=) Q (i) R (To0) S (=)

ANSWER : BD

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

OH
aqueous Br; (3.C equivalents)
SO3H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SO3H Br Br SO3H
p 0 R s
(A) P B) 0 (C) R (D) §
frfaRaa sififear @) 7= SR 2(@E)
OH
© S Brp (3.0 JoIH ) ”
SO3H
OH OH OH OH
Br Br Br Br Br
Br Br Br Br Br
SOzH Br Br SOsH
P 0 R S
(A) P B) 0 (C) R : (D) §

ANSWER : B

Qcollegeduniar
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28. After completion of the reactions (I and II), the organic compound(s) in the reaction
mixtures is(are)
S AffpAR (1R 1) & @R & & 915 INEfe s § eefie
A @Afireh) o gag |

(@]

)]\ Br, (1.0 mol)
ReactionI: HsC” “CH
SRR I ; ?1 .0 mol) 3 aqueous/ Sieilg NaOH

o}
) Br, (1.0 mol)
ReactionII : H3C/U\CH3 2 .

AMBFATL: (1.0 mol) CH3COOH

I X, . X L, .
H3CJ\CHzBr H3C™ CBrz BrsC”™ 'CBr; BrHZCJ\CHzBr H3;C™ "ONa CHBr;
P 0 R S T U

(A) ReactionI: P and ReactionIl : P

(B) ReactionI: U, acetone and Reaction II : Q, acetone
(C) ReactionI: T, U, acetone and Reaction II : P

(D) ReactionI: R, acetone and Reaction II : §, acetone

(A) 3rfufspar 1: paiR srfafspar 11: P

(B) fhfgrar I: U, wite 3iR ifwfsn 11 : @, wiieH
(C) 3ffehar I: T, U, TAeH 3R 1fifshar 11 : P

(D) 3rHfHAT I: R, THICH iR Sfyfhar 11 : S, TAieH

ANSWER : C

gcollegeduniar
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SECTION - 2 : (Paragraph Type)
s - 2 : (T UHN)

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).
? s 4 , T 3R 3ildei T drel 4 | IR] 3!3%37

Ay e we €, RH 9 8 o] W I U © | T arfews § 8 U
¥ IR famed (A), (B), (C) 3R (D) & N9 & Hacdt U 81 Wl & |

Paragraph for Questions 29 and 30
U 29 UF 30 & ford srgeoe

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

Uh 9 & FARET g™ m &Y gy IRTAT KW LA MU N a7 999 K &
e g1 fowrg 7 @

A

Pressure

<ld

N M

Volume 3:”'2]?]7{'
29. 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
aReTe S 397 Sravey uRadHl § 98® €, 98 ©
(A) TH, ST, T™, TS A R (B) TSI, TH, TSI, T XA W
(C) T, dI, =T, T IR W (D) TSI, TH, T, ST HA WX
ANSWER : C

30. The pair of isochoric processes among the transformation of states is

(A) KtoLand LtoM (B) LtoMand NtoK

(C) LoMand MtoN (D) MtoNand NtoK

3raRer gRadHl @t Reiferdl # THemadtie usd ¥ &

(A) KA L3IRLIAM (B) LI M3IR NH K

(C) LA MIIR MIAN (D) MANSR NH K
ANSWER : B

Qcollegedunia—



31.

32.

( CHEMISTRY

Paragraph for Questions 31 and 32
Ue 31 U4 32 & ford =0T

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, 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 S. On hydrolysis, § gives an oxoacid of
phosphorus, T.

Cl, 1’9 g 3R Hig NaOH & Seiid fderds gRT % S 3R ™ 3faven 4
Fffra @) Q1 () T & sifea-erel & QST @qur, PR Q a4 & |
Cl, (g) IRBIA BT IURART H SO, (g) A AMNHAT PR IUC R <1 € | R Aba
HRGRY gRT AR B A® § Sq1 & | § BT STet-37ee bl BRBIRA &I
U JATRARI T <l & |

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) chioric and hypochlorus acids

P3IR Q 9 370 AIfSTH odul &
(A) BRUIFARY 3R FAIR® 3T (B) BIZUIFARNY 3R FIRY 3T
(C) FIR® AR WTAIRS 31+ (D) FIR® 3R BRNFARYT T

ANSWER : A

R, S and T, respectively, are

(A) SO,Cl,, PCI, and H,PO, (B) S0,Cl,, PCI, and H,PO,

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

R, S 3R THA: €

(A) SO,Cl,, PCl, 3R H,PO, (B) SO,Cl,, PCI, 3R H,PO,

(C) SOCl,, PCl, 3R H,PO, (D) SOCl,, PCIs 3R H,PO,
ANSWER : A

Qcollegeduniar
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Paragraph for Questions 33 and 34
U 33 U 34 & ford srpede

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

aqueous NaOH medium.

Sl bTEfTh STaul b Yeb 801 B STAr fdergd a9 HCI 37 gRT U B
T J9e (P) 3R & fhoge (Q) <l & | 3/d8Yy P 7H 5 A goaTelial & |
fheoe (Q) 97 @S ey #1egd # H,S g1 fades &) smRafda &am €,

g wAIfe ATegH W H,S & |1 I9EY (R) <A1 © | 3@8Y R & AR STl
NaOH 9194 @1 H,0, 1 Affhar T4 faaas (5) <t & |

The precipitate P contains

(A) Pb* (B) Hg,* (C) Ag" (D) Hg*

a8y P IuRed &

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

The coloured solution S contains

(A) Fe,(SO,), (B) CuSO, (C) znSO, (D) Na,CrO,

TN fea s ° SufRerd &

(A) Fey(SO,), (B) CuSO, (C) ZnSO, (D) Na,CrO,
ANSWER : D

Qcollegedunia;
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Paragraphs for Questions 35 and 36
WY+ 35 T4 36 & ford arfeoe

£ and Q are iscmers of dicarboxylic acid C,/,0,. Both decolorize Br,/H,0. On
heating, P forms the cyclic anhydride.
Upon treatment with dilute alkaline KMnO,, P as well as Q could produce one or
more than one from S, T and U.
P 3R Q& SEHEIGIa®d 7 C,H,0, & 1 FHEgdl & | &I Bry/H,0 I
SN @R & | T PR W P IADIY YABISges gl 8 |
9 &R KMrO, §R1 P 3R Q T3l AMAHAT PR U 3RIa U 3 3N
e §, T3rRIE U 991 9hd & |

COOH COOH COOH
H——OH H——OH HO——H
H——OH HO——H H——OH

COOH COOH COOH

S T U '

Compounds formed from P and Q are, respectively

(A) Optically active S and optically active pair (T, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C) Optically active pair (7, U) and optically active S
(D) Optically inactive pair (T, U) and optically inactive S
P3IR Q&R 9 JIf® HHen €

(A) a1 i ST ggaeT ofE g (7, )

(B) U1 FifSFa § v yavr Ffkpy 3= (7, U)

(C) gavTt §uih ™ (T, U) T gavi goic §

(D) s fspa 9 (1, U) 7d gavr Fieea §

ANSWER : B

gcollegedunia;
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In the following reaction sequences V and W are, respectively
fraferaa sififean srgeei A, Vel wwae €

Hy/Ni

Q———»

AICI5 (anhydrous) 1. Zn-Hg/HCI
@ + YV W

2. HsPO,
(0]
(A) E‘éo and/3iR ©;>
Vo w ©
CH,OH
(B) |[ and/
CH,OH
4 4
(0]
©) Iiéo maste ()
Vo /4
HOH,C
(D) \"\ and/alR m
CH,OH W CH,OH
ANSWER : A

|CHEMISTRY |

Qcollegeduniar
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SECTION - 3 : (Matching List Type)
Gos - 3 : (A I UBR)

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.

9 YUS § 4 qgfdber ueT € | Uhd U YT Pl ® | gl & Ay Bls &
fqere (A), (B), (C) 3R (D) & T8 I hael U |l & |

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

A LA o T e wuiaRl Bl gl 11 H 4y T Suged Affeds] &
- 1Y gAfed BT qer GRE & - 8T T B Bl T PR qE IR g

List I /REat I ~ List IT REE 11
P. %—CI - >= 1. (i) Hg(OAc),, (ii) NaBH,
Q. %ONa —_— %-OEt 2. NaOEt
R () —— (O 3. EtBr
S. @/ — Q/ 4. (i) BHy; (ii) H,0,/NaOH
OH

Codes :

P°Q R S
A) 2 3 1 4
B) 3 2 1 4
C 2 3 4 1
D) 3 2 4 1

ANSWER : A

gcollegeduniar
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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 :

@ 1A faRgq srigfera siffshaneli # swaf¥ srdH/eEReny = i & &1 78
g1 1P ga 1A gafea ST aen gl & T R T B B W
PR Tl IR G

List I /R 1 : List IT /41 i

- ?
P pbO, + H,SO, — PbSO, + O, + other product /3T ITE 1. NO

? v
Q. Na,S,0, + HyO — NaHSO, + other product/a=1 Jaqrg 2+ L

? __f'
R. N,H, — N, + other product/3[<J JTg 3. Warm/T+
? Y
S. XeF, —> Xe + other product/37=1 IdTg 4. Cl,
Codes :
P Q R S
A 4 2 3 1
B 3 2 1 4
@ 1 4 2 3
@) 3 4 2 1
ANSWER : D

gcollegeduniar
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39. The standard reduction potential data at 25 °C is given below.
AMS AqadSd favg 25 °C i) Fefaied § |
E°(Fe®, Fe?*) =+ 0.77 V,
E°(Fe*, Fe) =-0.44V
E°(Cu*, Cu) =+034 V;
E°(Cut, Cu)=+052V
E°[Oy)(g) + 4H™ + de~ - 2H,0] =+1.23 V;
E°[O,(g)+2H,0+ 4e~ - 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 II and select the
correct answer using the code given below the lists :

W IH A R S gEH B GE 1 A R sree fawg @ gafera
ST o GREl & i 2 T PIs &1 98 BRb A ST g

List I /gt 1 List IT /R7&t 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°(Cr, Cr¥) 4. -083V
Codes :

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

ANSWER : D

Qcollegeduniar
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40. An aqueous solution of X is added slowly to an aqueous solution of Y as shown in List 1.
The variation in conductivity of these reactions is given in List II. Match List I with List 11
and select the correct answer using the code given below the lists :

ListI List IT
P. (C,Hsx3N + CH;COOH 1.  Conductivity decreases and then
X Y increases
Q.KI(0.1M) + AgNOj3 (0.01M) 2. Conductivity decreases and then
X v does not change much
R. CH3;COOH + KOH 3. Conductivity increases and then
X % : does not change much
S.NaOH + HI 4.  Conductivity does not change much
X Y and then increases

X & STelid f4erge & Hae: Y &1 Sl ey dR-8R S1e o1am &, S gal |
@ & | 3 AWNpIRel A S Arddd o A gH I A S TS ©
A D G I A GAfTd HIY o gl & e 4 T Bl w1 9E SRS
ﬂ"&ﬁﬁ'\’ﬂﬁﬁ:

T 1 I

P. (C,Hs:;N + CH;COOH 1. FAhdl gedl § AR doedrd dedl © |
X Y

Q. KI(0.IM) +AgNO; (001M) 2. TTedal gl 8 3R T 3w
X Y gRafaa &l gt |

R. CH;COOH + KOH 3. Frddhdl gedl & 3R qoUvErq Sffdd
X Y gRafda &1 x|

S. NaOH + HI 4. TrABA AfEp gRafdd w81 Bl ek
X Y SREEISICESTR

Codes :
P Q R S

A 3 4 2 1

B) 4 3 2 1

€ 2 3 4 1

Oy 1 4 3 2

ANSWER : A

Qcollegeduniar
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PARTﬂI

SECTION - 1 : (One or more options correct Type)
Ug - 1 : (T T A FE! fdhe yahr)

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.

39 9US H 8 SgfAeeq UeH & | TS U H IR fdded (A), (B), (C) 3R (D) €,
q T v e |ET §

3+1 1
a1, Letw=l%andP= (W':n=1,2,3,..}. Further H, ={ze C:Rez>‘2‘}and

-1
H,= {z eC:Rez< 7} , where C is the set of all complex numbers. If z, e PN H|,

z, € PN H, and O represents the origin, then £ z, Oz, =

i T 2n ’ Sn

(A) 5 B & : ©€) 73 D) &
3+
W%w=£2—’aanP={w":n=1,2,3,...}.sv$aﬁ%rﬁa:a
1] _ L

Hl={zeC:Rez>%}ﬂ?ﬂ H2={ze(C:Rez<"2—},Gf€T C Afsy Agisil &1
g & | AR 2, e PAH,, 2, € PN H, 01 O Jdleg YR &Rl 8, 99
£z,0z,=

T i 2n St
(A 5 B & ©) 3 D) &

ANSWER : CD

42. If3*=4" thenx=

2log, 2 2 1 2log, 3
A Tlog,2-1 B 200,35 ©) TTieg,3 ) Jleg,3-1
i =41, d9 x=

2log, 2 2 1 2log, 3
B Jleg,2-1 ®) 2770g,3 ©) TT10g, 3 ®) Tog,3-1

ANSWER : ABC

Qcollegeduniar
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Let w be a complex cube root of unity with @ = 1 and P = [Pg] be a n x n matrix with
p;= @"7.Then P> 0, when n =

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

3HIE BT U A T o NV, W&l o= 1 T&1 P = [p;] TP n x n MGg
T, ST p,= 0™ | 9, P?#0,5d n=

(A) 57 (B) 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 2
(A) -2 (B) =3 (C) 2 D) 3

BT f(x)=2|x|+|x+2]|—]||x+2|-2|x]|| BT Tb WFE repdﬂ?:ﬂ\dn WY
AP T x P AT R T, 98 &

-2 2
(A) 2 (B) 7 (C) 2 - D) 3
ANSWER : AB
For a € R (the set of all real numbers), a # —1,
lim (14+2%+ ...+ n% 1
n—>o (n+ 1) [(na+ 1)+ (na+2)+..+(na+n) 60
Thena=
—15 —17
(A) S B) 7 € - (D) —~
aeR(ﬂ%ﬁWﬁ?ﬁWeﬁzﬁrm),ai—l,a?m
ne0 (n+ D% [(na + )+(na+2)+ .+ (na+n)] 60
dd a=
—15 -17
~(A) 5 |) 7 €) - (D) —~
ANSWER : B

gcollegedunia—.
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46. Circle(s) touching x — axis at a distance 3 from the origin and having an intercept of
length 2\/7 on y — axis is (are)
(A) xX*+y*—6x+8y+9=0 (B) xX*+y*—6x+7Ty+9=0
(C) x*+y*—6x—8y+9=0 (D) xX*+y*—6x—7y+9=0
x -3 B ARG W 3 T W el IR qre (@Tet) TR y - 3 W 24[7 37T S
gIM ATAIETe) I & (8)
(A) x*+y*—6x+8+9=0 (B) x*+y*—6x+7y+9=0
(C) x*+y?*—6x-8y+9=0 (D) xX*+y*—6x-Ty+9=0

ANSWER : AC

47. Twolines L, :x =35, 3—{— ——2 and L, : x = ‘Ll 2 o are coplanar. Then a can
take value(s)
(A) 1 (B) 2 € 3 (D) 4
@ L, i x= 5,3—L——ZH?JTL X =0, =3
Bl & &
(A) 1 B) 2 C) 3 (D) 4

ANSWER : AD

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

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

(A) 16 (B) 18 (C) 24 (D) 22
2T POR, ﬁPmW%WcosP—% | s AfaRad Byst &1 sid.ga

SISl PQ, QR TAT RP &1 HHEL: N, L T M WX 39 a¥g W3 &l & f6 PN, OL
amwaﬁmwwmwélaaﬁgﬁaﬁw (goTath) @
T o Ts (eraTsan) & ()

(A) 16 (B) 18 (C) 24 (D) 22

ANSWER : BD

gcollegedunia—
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SECTION - 2 : (Paragraph Type)
GUS — 2 : (BT UBN)

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).

5 @ue | fagial, Wil iR afidel o &l =T alel 4 IToT & | IR Ieoal
A HET ome wed €, RN 9 BY e W Gl Ue & | fhul WY srgese A Y U
¥ IR fadeT (A), (B), (C) 3R (D) & ¥ I Haet T 1wl & |
Paragraph for Questions 49 and 50
WY 49 U9 50 & ford srfede

LetS=35, NS, " S;, where

S,={zeC:Rez>0}.
W%S:Slmb‘zﬂsymﬁ
.
—1++3i
SII{ZECZ‘ZI<4}" S, = izeC:Im[E_l__\/_}éCl}>0} S0
— I

S;=1{ze€ C:Rez>0}.

49. Areaof S=
S @ ST =
10 207 16 32
A 3 B) 5 © 3 @) =5~
ANSWER : B
50. qm_inS |1-3i-z|=
2-13 2+4[3 3- 3443
A =5 (B) 425 (©) —zi (D) %
ANSWER : C

Qcollegedunia—
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Paragraph for Questions 51 and 52
U 51 Ud 52 & ford rpe0T

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 balls
and 5 black balls.

T Ut B, | 1 9bhe g, 3 it e 97 2 Bleil e & | T gas) Ucl B, H 2 |Wka
i, 3 |lel Tid AT 4 Blell e & | U JI_T USt B, § 3 Wbhe S, 4 AT e qe
5 Prefl Ha & |

51. If 1 ball is drawn from each of the boxes B, B, and B,, the probability that all 3 drawn
balls are of the same colour is

gfe ufedt B, B, 91 B, ¥ &% A 1 g e ot g, a‘qﬁm?ﬁns‘w
3@%@%‘1@%@#&9@%%

8 90 558 66
(A) 648 B) %as (C) bas D) 6as
ANSWER : A

52. 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

i 2 7id g Argfeesd aafa udt | (991 ufarenmT &) frarelt s § don va
g Ahe 9 g T el Mol 8, a9 39 2 AT @ 9 B, A e @
yTiIear &

16 126 65 55
A) 181 ®) 181 © 181 D) 781
ANSWER : D

Qcollegedunia—
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Paragraph for Questions 53 and 54
e 53 Ud 54 & ford srpeoe

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

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

A b £:[0, 1] > R (G491 aT&ifde @16l & 99==d) P b & | 719 i
Ha Q1 §R A 7, £(0)=(1)=0TAT f"(x) = 2f'(x) + f(x) = &, x € [0, ]
DI AT PRAT & |

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

frAdaao<x<1 HF v aw & 2

(B 0<f(x)<eo B) -3<f0) <3
© ~t<sw<1 D) -0 <f(x)<0

ANSWER : D

1
If the function €™ f(x) assumes its minimum in the interval [0, 1] at x = 2 which of

the following is true ?

zrfétb—eme—)‘f(x),m[o,l]ﬁmwmpiwmﬁ,aaﬁﬁfﬁf‘ﬁ
P 9T & ?

) F0 </, 5<x<3 B) f@>f(), 0<x<3
© Fe)<f@), 0<x<g 0 F()<f(), 3<x<1
ANSWER : C

Qcollegedunia—
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Paragraph for Questions 55 and 56
U 55 Td 56 & ford 3rf0T

Let PQ be a focal chord of the parabola y* = dax. The tangents to the parabola at P

and Q meet at a point lying on the line y =2x+a,a > 0.

A1 {6 PO WA 12 = dax aﬁwmﬂﬁaﬁﬁm% | f9=gall P 1 Q R Rae™
@ WY @ U g iR e & S 6 3@l y=2x+a,a>0 W REA 7 |

Length of chord PQ is

SiaT PO &) TS B
(A) 7a (B) 5a (C) 2a (D) 3a
ANSWER : B

If chord PQ subtends an angle 6 at the vertex of y* = 4ax, then tan 9=

IS AT PO, y? = dax & MY W PIVT 9 FIRT Bl & d9 tan 6=

2 -2 -
® 37 ® 37 © 35 ©) 35

ANSWER : D
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SECTION - 3 : (Matching list Type)

Qg - 3 ; (U YAl UFHN)

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.

sﬂwﬁ4a§hammg | 9% 7 # gAeT gA © | g & faw ars ¥

fa®mea (A), (B), (C) 3R (D) & RTH A Phaet T Wt & |

57. Aline L : y = mx + 3 meets y — axis at £(0, 3) and the arc of the parabola y* = 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.

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

TP XLy =mx+3,y -3 & 75 £, 3)?{21TW€F?HU)’ =16x,0<y<0
& 95 Flxp, v,) w e & | Wacld &1 &g F(x,, yo)q'\’W?ﬁydT&T?ﬁﬁ?f“‘
G0, y) W FIedl & | Y@ L & Y9t m A T Sl & 5 B EFG %
AT BT (S R A&Had & |

A 1) gl 11 gaferd Sifog den el & i QU 17 B &1 5 &

HEl IR G
List T /RE 1 List IT A7d 10
., . 2
Q. Maximum area of AEFG is | AEFG &1 H&<H &5%hdl & 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
)1 3 2 4
Oy 1 3 4 2

ANSWER : A
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58. Match List I with List IT and select the correct answer using the code given below the lists :

List -1

NV
1 (cos (tan”'y) + y sin (tan"y)) 4]

) +

(yz ( cot (sin\y) + tan i1 y) ) TV takes value

If cos x + cosy+ cos z=0=sinx + siny + sin z then

possible value of cos )-C—;‘X is

V4 . . .
R. If cos(z - x) cos 2x + sin x sin 2x sec x = cos x sin 2x sec x +

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

S. If cot (sm \/T—TZ) = sin (tan ‘(x\/_)) x # 0,

then possible value of x is

List—II

1 5
N

2. 2

N [—

qﬁlaﬁﬁ%ﬁuﬁgﬁmaﬂmwgﬁrﬁ%:ﬂﬁﬁvwmmmm

HEl IR g

-1
2 1/2
P, [;li(cos (tany) + sin (tan #ly)J +y4] B &

cot (sin”'y) + tan (sin™' y)
Q. af cosx+cosy+cosz=0=sinx+siny+sinzdq

cos%‘zaﬂ I w9 &

T . . .
R. I cos(——xj cos 2x + sin x sin 2x sec x = cos x sin 2x sec x

+c0s(4+x) cos 2x A9 sec x BT FWIfIT HI9 '§

S. AT cot (sm \[1——_) = sin (tan ! (x\lg)) x#0,

qd x BT GIfdd 919 &
Codes :

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

ANSWER : B

A - 11

N =
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59. Consider the lines L, Z
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x—4 y+3 z+3
1 - 1 - 2 and the planes

-1 y z+3
2 -1 1

P, :Tx+y+2z=3,P,:3x+ 5y —6z=4. Let ax + by + cz = d be the equation of the
plane passing through the point of intersection of lines L, and L,, and perpendicular

, L, :

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 |
Y L, - oL 222 XA VI3 2P o e Py Tx 4y 2223,

p2;3x+5y—6z=4?’ﬂ'f%fa IW%ax+by+cz=d,w3ﬁLlaL2$W
=g & TORA a1l TAT §HAA P, 9 P, & o Edd, WWW%I

Tl -1 gl - 119 gafad ST qen gt & 9 QT 17 ois o1 g3
PRSP el SR g

List T /R 1 List IL /a1 10
P. a= 1. 13
Q. b= 2. -3
R. c= 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. Maich List —I with List —II and select the correct answer using the code given below the lists :
List -1 List — 11
P. Volume of parallelepiped determined by vectors @, 5 and ¢ is 2. 1. 100
Then the volume of the paralleleplped determined by vectors
2(a x b) 3(Bx¢)and (¢ x d)is
Q. Volume of parallelepiped determined by vectors a b and ¢ is 5. 2. 30
Then the volume of the paralleleplped determlned by vectors
3(a+b) (b+ C)andZ((‘Ta)lS
R. Area of a triangle with adjacent sides determined by vectors 3. 24
@ and b is 20. Then the area of the tnanglgz with adjacent sides
determined by vectors (24 + 3b) and (@ — b)is
Area of a parallelogram with adjacent sides determined by 4. 60
vectors @ and b is 30. Then the area of the parallelogram with
adjacent sides determined by vectors (a + b) and < is

A~ 11 g - 19 GAferd Iy den YRl & 1 QT 1Y $rs o1 g2

72

FF FEl IR g
-1 R -1
p.afawi @, ¥ dur ¢ g1 FuiRa gHiaw vewed @1 enaas 2 1. 100

& | dq Afeel 2(7 x B), 3(B x ) &1 (¢ x @) g1 feilRa

YHIOR YChald &1 MIAT &

Q.afxel @, b @ ¢ R FuiRa w9idR wewad o e s & | 2 30
q9 |fesl 3 (@ + b), (b + O) 9T 2(2 + 2) gRT FuiRa wqiar
YChAd Bl AT &

R. e Bryst &1 &arbe, Rira) ier Yo wfew) 4 aen b gy > 24
freiRa &, 20 & | a9 @feel 2d + 35) T (@ - B) ERT

RS Ferrd omsi arel st &1 a3%d &
swma@%mmﬁwﬂwqg—mwﬁwﬁ(ﬂm 4. 60

bR faiRa € 30 & | a9 @yl @+ 5) 91 2 g™
iR e gorail arel FHicR agyst &l 8w &

Codes :
P Q S
(A) 4 2 3 1
B) 2 3 1 4
(c) 3 4 1 2
(D) 1 4 3 2
ANSWER : C
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