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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.
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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.
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Blank spaces and blank pages are provided in the
question paper for your rough work. No additional
sheets will be provided for rough work.
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Blank papers, clipboards, log tables, slide rules,
calculators, cameras, cellular phones, pagers, and
electronic gadgets are NOT allowed inside the
examination hall.
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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.
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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 Instructions printed at the beginning of
each section.
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( PHYSICS |

PART -l : PHYSICS

SECTION -1 : (One or more options correct Type)
og -1 : (Vb a1 319 wel fdbeu yaR)
This section contains 8 multiple coice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.

9 @S ¥ 8 9gfdeey wed B | IS W H AR fawed (A), (B), (C) IR (D) &, 71 & twr an aifdrss w1 T |

Sol

A particle of mass m is attached to one end of a mass—less spring of force constant k, 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 u,. When the speed of the particle is 0.5 u,, it collies elastically with
a rigid wall. After this collision :

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

m
(B) the time at which the particle passes through the equilibrium position for the first time is t = n\/;.

47 /m
(C) the time at which the maximum compression of the spring occurs is t = ?n\/;

57 m
(D) the time at which the particle passes througout the equilibrium position for the second time is t = ?n Pl

HYUE Ao I IR U1 g3 k 9 ReRi® &) g f2d R & ve RR 4 m Segq[ &1 601 ST §37 8 | 39
T 1 Ga=1 FRT a1 2 | Y8 U7 701 AR | J9Y t= 0 IR YRMA™b &St 997 u, A T 81 8 2 | o

HU1 BT (T 0.5 u, BRI 2, T8 VP §¢ SIaR ¥ YARY HHE PR & | 39 GUg & dla —
(A) ST BT T ATRITART § Sredl & $HPT T u Bl 2 |

IN m
(B) ST YT U1 ATRITERAT § Uil IR JoRkdl 2 98 §9d t=n " =

(C)Gﬂﬁ&iﬁ@ﬂ@@ﬂaﬁmﬂ%‘m%a@wtz% %%I

(D) T/ H1 ST ATRITARAT | I IR [oRal § 98 T t:%”\/ggn

Ans. (AD)
Displacement x = A sinot

. oA
Velocity v= Aoncose t = S
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At the time of collision

1
t= <
COS® 5
(=X =2 T m
R T T T
2r m m |/m
for (C time = —= -+
or ) M= 3 Vk T2V«
5n .
R (So it is incorrect)
. 2n m m
= — 0 — + —
for (D) time 3 \k TF\/:
57 |m
=31k (So it is correct)
Hindi fd¥emd= x = Asinot
oA
7 v = Aecosa t = >
TFR B T
1
cosot = — =2
2 2
4.—.
T 21 T /m .
ot=3 =123 =3 V%

3 Vk k
5n
=31k (So it is correct)
3. 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 n turns per unit length and carries a steady
current I. 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) Inthe region r > 2R, the magnetic field is non—zero.

U R 3501 & o= ofF W@IGel ATeid dof- &) ofF TS 8 U ReR IRTI 98 W&l © | 59 a0 ®l 2R {3 &1 s/

T e e hioh 55t dowiaa o, Besononcs JoE ADVANGLD 13 suision porgt < L& | ¥ 1978
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P& oI S @iel 3 r gl R 8, DIl (W) ThaT I8l 2 (2)
(A)0<r<R#H g=®HIT &8F I &I T |
(B)R<r<2R¥, &I &7 &I fawm | &1 faem 4 2|

(C)R<r<2R¥, =& &7 r o & ga | wRE 2 e = aqe W 2 |
(D) r> 2R ¥, T &7 A T 2 |

Ans. (A,D)

\ 4

Sol. T

R 2R

T A

A ForO<r<R= B=0

e

()] Forr>2R=B=0

v

\_C
Hindi. | ——
P

R 2R

IS S——

e

|
\\\-—_.___—/

T &

(A 0<r<R® falu = B=0

Educating for better tomorrow
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e
D) r>2R® folt =B =0

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 airis 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 the observer to the source, f, < f, .

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

a1 ared, fo i 9% @l 1T u 2, U@ & Wl &S 98 IR Uh g @l SR 37 2 E | 1Y AP @ famn H w
S I TE @ 2| ST A TS d1e f, AT B A IO 8 | §IN aEH A 99 g NETF Bl A £, IgRT B G
ol 2| freae arg § @y @ Tfa v | 9 geee B/E

(A) Ife ary Berd | a1 fawn 4 98 8, f,> f, |

(B) afe ary T & et $ faem § gl 7, f,>f, |

(C) afe arg Vet & HAI $ faun # gl &, f,<f, |

(D) af arg & & Nersp @ faem § g=<dl B, f, < f, |

Ans. (A,B)
O
W
Source
{;, u
V
If wind blows from source to observer
(V+w)+u
f=|—1"—If
2 (v+w)-u
= f,>f,
If wind blows from observerto source
N O
W
Source
l;‘_l u
V
(Vv—-w)+u
f=|—7""—I
2 (v—-w)-u
= f,>f
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 45
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O
%
Source
e :
v
afe g1 AT I YeTPh &Y 3R 98 & 2
¢ = [(v+w)+u]f1
2 (v+w)-u
= f,>f
afe B41 UeTh A W B 3R 98 B ©
W O

—_—

Source

l;—'l u
V

- [(v—w)+u]f1

27 {(v-w)-u

= f>f

2 1
Using the expression 2d sin 6 = ), one calculates the values of d by measuring the corresponding angles 6 in
the range 0 to 90°. The wavelength X is exactly knowns and the errorin 6 is constant for all values of 6. As 6

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.

ST 2d Sin 0 = A BT STAT H gY 890 BT A9 HR d BT AIF ST a8 & | 0 BT 711 0990° S dra § 2 |
TR BT A 84 IRYE: 91d & q10 D A9+ § S, 0P Tl A1 & forg w1 2 | 1 0 &l A1 0°F Fedl
HGERE

(A) d 7 e Ffe Rer & 2| (B) d # et Ffe agch B |

(C) d ¥ firreTd Ffe Rer <& 2 | (D) d # Tt Ffe Tech B |

Ans. (D)
2dsing =2

4= r
~ 2sin0

differntiate

Y
o(d)= 2 o (coseco)

a(d)= %(— cosecocoto)do
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d) = -1 coso
0@ ="5ginZo
) AC0S0O
as 0 = increases , —5 - decreases
2sin“ 0

Alternate solution

A
2sin0

Sol

md=¢ni—-(n2-¢nsind

A(d)
d =0-0- sin®

x COSO(AD)

Fractional error |+(d)| = |cotO AQ|
Absoulute error Ad = (dcotb) A6

d cos O
X

2sin® sin®

cos o
sin?o

Hindi. 2dsind =A%

Ad =

4= r
~ 2sin®

JIH AT B TR

o(d)= g o (coseco)

()= %(— cos ecocot0)oo

-\ C0oSO
=—
o) 2sin% 0
2. C0SO
W 0 =T 2sin?0

Alternate solution

A

Sol - 2sin0

/md=/nXi-¢n2-¢nsind

&=o_o_ _1 x COSO(AD)
d sin©®

fi=rcwes S [+(d)| = |coto A
fARuer Ffe Ad = (dcoto) A0

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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d Xcose
2sin® sin0

Ad = coso

sin?0

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 :

&1 srelleld R, oM R, F3rsu drel TMell @l $hAgl: +p Al —p UbAHI SR A2 °icd I AR fobar 721 2 |
S TIal B o H ST AR 39 UhR SiI$ HR 91 T 2 b 9 31if¥re &y 9 sifaenfad ¢ | sifdsrfed &F &
TA® fdg W —

>

(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

(A) ReR JFa@ a7 YA B | (B) RerR ga fava a=R B |
(C) ReR Igd &= &1 IRHToT 372 2 | (D) ReR Ied &3 Bl fawn THe ¢ |
Ans. (C,D)

AT ALY

For electrostatic field,

P cp+EPcp
380 380

L (CP+PC,)
380

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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_ p
Ep =—¢C,C
P 32 1“2

For electrostatic potential, Since electric field is non zero so it is not equipotential.

ReR Jega &F & forw

_ P cpEPEE
380 380

=] L(C_A]F;-FP—C:;)
380

. P ——
Ep =—C,C
P 32 1“2

Rer Jgra fava & fog, e fRAgd &= e 2 om: a8 wwfava 721 7|

The figure below shows the variation of specific heat capacity (C) of a solid as a function of temperature (T).
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.

o 7 fe 319 & fafdre Soar enfRar (C) &1 | (T) TR frdar &1 gerfar mar 2 | a9 5 0 9 500 K dd
M &R ¥ Haq gfg Bl 8 | A o= & e # aRads Ster 2, 71 vaed § & 91 () daaid afide
&l 2 (2)?

.
|

160 260 360 450 500
T(K)
(A) the rate at which heat is absorbed in the range 0—100 K varies linearly with temperature T.
(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 absorbtion in the range 400-500 K.
(D) the rate of heat absorption increases in the range 200-300 K.
(A) 0—100 K & &=, 3raenfid o1 &) &= araA R XRaeds anfdradn faamg i |

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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(B) 0-100 K T TTIHIE @l d@T+1 UR FaeNiid &1, 400-500 K d199TH & §< IGT &l W1 Bl ol § $H 2 |
(C) raenfyd w1 &I &% 400-500 K arawr= & &= sraRafdd g |

(D) ST 1TVl &Y g% 200-300 K I\ & i 9¢ <& 2 |
Ans. (AB,C,D)

q=mCT
49 _ 9T
dt dt

d
R = rate of absortion of heat = d_? « C

() in 0-100k

C increases, so R increases but not linearly

(ii) Ag = mCAT as C is more in (400 k — 500 k) then (0 — 100 k) so heat is increasing.
(iii) C remains constant so there no change in R from (400 k — 500 k)

(iv) Cisincreases so Ris increases in range (200 k — 300 k)

q=mCT
99 _ 9T
dt dt

dq
R=mmﬁwaﬁa¥=a « C
() 0—100kH

C 9, 37 R 97 foheg YT 718 2 |

(i) AQ = mCAT i1 C AR (400 k — 500 k) &1 Jor1 # ATar=iR (0 — 100 k) & SATGT B Fd: HAT q27 |
(iii) C I 327 ara: (400 k —500 k) § I8l RH ®Ig Rad= =& 2 |

(iv) C 93 =T 2 31d: IR (200 k— 300 k) § R 9&dT 2 |

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

3h
angular momentum is on It is given that h is Planck constant and R is Rydberg constant. The possible

wavelength(s), when the atom de-excites, is (are) :

T BISSIOTT—HH WRATY & Sordei= Hel Bl (a1 4.5a 8 STef a, aR 1 2 | 39 Siae= Bl Bl HIoid Ha

%%lﬁm%ﬁ?hmeﬁuﬁTmaRﬁ@aﬁﬁuﬂTm%lmfﬁagﬁ%ﬁﬁﬁmwﬁfaﬁWZE

R P FHTEATT B

A 2 By o) oy
()32R ()16R ()5R ()3R
Ans. (A,C)

R =45a

L= _ =3,z=2
=mvr= o [asn =3, z= 2]

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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7\‘2»1 _ﬁ
1 1 1] 5 9
R4/ ——|=—4R -2
a2 [4 9} 36 = *2 T

SECTION -2 : (Paragraph Type)
Gus - 2 : (IATHBT 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).

39 @us ¥ fHgldl, T 3R sifbs] aNfe Bl <= dlel 4 IGEDT ¢ | AR Ageoal W Hafdd 311 7o 8, [
H W AJE W 3l U2 ¢ | 5 A1 arg=0e 4 R 99 & °R [dded (A), (B), (C) 3R (D) 2, FH A daa U
& w2

Paragraph for Questions 09 and 10
9% 09 3R 10 & forg srgee

A small block of mass 1kg is released from rest at the top of a rough track. The track is a circular arc of radius

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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40m. 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 s2)

U Wl 9 & Ieaad fovg U 1kg SIAM & [ DI [ARTHTEGRAT I BIST 9T € | I8 92T 40m a1 &1 g
7Y & | JEHT AU 9 IR 4T Job Y ARl & | 39 YT IR U HYUT del aRetiofd 97 i fqusia fawm § v
2| o # <uild ogER, fag Q d@ o & forg advor &1 a1 a1 & forg 150 J BRI 1 gedl 2 | (T

TRY g &l A = 10 m s2 i)

y.ll

B X
9. The speed of the block when it reaches the point Q is :
T4 Y@l g Q W IEadm 2, 39! a8 —
(A) 5ms™ (B) 10 ms™' © 10\/§ ms™' (D) 20 ms™'
Ans. (B)
Sol M R 150-1I\!IV2
- V95 2
1%x10x 20 1 V2
2
=V=10m/s
10. The magnitude of the normal reaction that acts on the block at the point Q is :
fog QWR, qe& W T dTel e 9 BT IRAT 28 —
(A)7.5N (B)8.6 N (C)11.5N (D)22.5N
Ans. (A)
Mg M(10)2
N-—=——"+— =7.5N.
Sol > 40 =N=75N

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Paragraph for Questions 11 and 12
9% 11 3R 12 & fow arg=s

Athermal 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.

Te 1Y fagd W= 600 kW o1 21fdkd 4000 V IR SeTfard el 8, S 20 km BT g1 TR SYHIFISH & U &
fore o1 SR It B | 39T A1 1 S IRT GE—eTFaT el Bfdel I WOl Ol Hehdl 8 AT i1 RRT O Searil 9 oy
CTHBIHR BT TN BR fdaT ST Febdll & | UcdeT U901 Bl <19 IE 2 b S99 SHoil &1 &9 984 A0 eidl 2 idid
SIRABIAR & IUAN & a0 H &7 9gd B BIdl & | 39 A H U Ieardll SI-ABIHR HIF B AR AT ST
2 FOTRY 9RT &1 A9 %A 81 WU | STHITT & RN 19l SFAWFR &1 Y1 fhar SIdn & [T SuHTHhdaisii o
T fa9IY ¥ dice W g wAufed <1 S 6 | g8 |1 ST Fobell © & dfdet gg ufoRifda @ qo gi=amiaR arest
2, a S@1 ufad qonid v 2 | Sfeafad Taed gR1sli @ dieediaii &l /19 rms 2 |

1. If the direct transmission method with a cable of resistance 0.4 3 km" is used, the power dissipation (in %)
during transmission is :
Ifg T Hfded BT ST foar Sv {5961 9foRieg 0.4 Q km-' 2 9 gger gyor o1 Rerfa # wifdd &a (% #H) &
(A) 20 (B) 30 (C)40 (D) 50
Ans. (B)

Sol. P =600x1000=4000x%x1 =I1=150A

dH
S = (150)x 0.4 x20

Which is 30% of 600 kW.

12. Inthe 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 200V, the
ratio of the number of turns in the primary to that in the secondary in the step-down transformeris :

SIRABIAR & TR R drell fAfS 3, I8 71 Sl SIRA%THR & Urifid g fediad § dueh &) A&l &1 AU
1:108 | Afe fagga wifde, SUHTeRTl Bl 200V IR &1 STl 8 o =l SIRAhiaR § grerfie g fgediae & ofuci
@1 AR BT U 2

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

Ans. (A)

No _ 40,000 _ 200

Sol. I 200 - 1

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Paragraph for Questions 13 and 14
9% 13 3R 14 & forg srg=8

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular velocity . This can be

Qo
considered as equivalent to a loop carrying a steady current or . 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 proportionally constant y.

ey T R P ot g i 3 7 Q g 1 o ol TR <1 AR 9 e | ¥ e o R

gRT & G |1 ST Fehdll 8 | 37d ThAH abid &3 DI gicid z-fQ2 H A B & el 717 09 B b
U AfhUs § THEA &% § 93T ¢ | Ig A1 fdh 99 QIR 6el &) a1 Rer &dl ¢ | Iy &3 & o 4
Hel § U emf URT BT 2 | T URA fIg]d &3 gRT S&1s o e 1 §gd U & aRI AR garT ¥ &I T B
D1 A1 DI URT [AgdarE® 9d (emf) FH7T TIAT 2 | T8 HI4 2 (& STd Tab MR U Hel H IRYAY Bl 2 79 SHDI
JaH1 fgga smgel SHd ST T & AGUIfa® B 2 fRordaT srguifad ReRid v 2 |

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 :

YIHTI & B URad & QIR Pel § Bl {42y aor R YRS e & &1 a1 2 |

BR BR
& = ® (C) BR (D) 2BR

Ans. (B)

§Ed| __p 38

E. 2rR=-nRB

-BR

E=
2

Alternat

dB
E2rR= — =-7R? 4t

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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_ Rd8_-BR
T 2dt 2
14. The change in the magnetic dipole moment associated with the orbit, at the end of the time interval of the

magnetic field change, is :

57 T SR | Gaard &= § uRdd 81 R8T 2, S AR B 37 H, A9 $ Hel § JaDbIg fggd ameoi §

R 2 |

2 2
(A) ~/BQR" ® -1 © 12 (D) yBQR?
Ans. (B)

Sol. Megnetic dipole momentM = yJ

M__gdBR
At dt 2
aJ=-3Bre
2
2
SO AM:—@

Alternet

Y
Q
E(ind)
x M_Q
L

M= —TCR2 = Q(DRZ *
2n 2

induced electric field is oppsite. to the o so the charge is retarded.

o' =0 —ot

QB QE Q _BR QB
= - —1 = = — = —X— = ——
T2 (a = QE/m), (o mR R 2m 2m )

_ Qu'R® _ _QB\R?
M, = 2 _Q[(D 2mj2

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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2 2 2 2 2
Am = Mf -M = QoR _Q BR _Q(DR = BQR
! 2 4m 2 LA
Hindi. g=ar fgga smeet M= vyJ
AV R — @)
AM_ QB R
At dt 2
a=-3BR2
2
YyQBR?

Alternet

=

Y
_Q Q
a 2m E(ind)
X
Q_(DnRz — QCO R2 %

21 2
uRRa fagga & o & fquid @ | ora: srawr |@fad 8 |

o' =0 —ot

M=

QB QE Q _BR QB
= - —1 = = = —X— = ——
©TeT (@ = QE/M), @ = e = "*om = 2m’

2 2
v = QR =Q[®_%R_

f 2 2m) 2
2 202 2
Am = M —M. = QoR _Q BR _Q(DR - BQR2
f : 2 4m 2 - 2

Paragraph for Questions 15 and 16
¥ 15 3R 16 & forg srg=oe

The mass of a nucleus ’Z\X is less that the sum of the masses of (A — 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 m, can undergo complete fusion and form a heavy
nucleus of mass M' only if (m, + m ) > M'. The masses of some neutral atoms are given in the table below :

T NS £ X B G (A-2) JgH v Z WS & G@MEl & I F $H 81 2 | S @ B B Fhgd
STl BT GEF Holl BE € | U S M ER WRI 1D m, TG m, Sl & &1 geb Al 4 [qafed & gl
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€ &, IS (M, + m,) < M T m, A m, THHEI & &1 Eecb 10D YUI Aol breb, Ueb M' S BT WRI A11eb
1 [Hd E, I (M, + m,) > M BB AT & F@ME T4 <fdd d el W 2

H | 1.007825u | 2H | 2.014102u | 3H | 3.016050u | 3He | 4.002603u
°Li | 6.015123u | ILi | 7.016004u | 20Zn| 69.925325u | $2se | 81.916709u
22Gd | 151.919803u | 2°Pb | 205.974455u | 33°Bi | 208.980388u | 21°Po | 209.982876u

15. The correct statement is :

T JPYU T |

(A) The nucleus gLi can emit an alpha particle

fF SLi Ua VT HUT Scaford oY T 2 |

(B) The nucleus 33°P, can emit a proton

e 210P, U@ WIS Iafoid w) 6T & |

(C) Deuteron and alpha particle can undergo complete fusion.
YA 3R Tl H1 Yol Heras &1 Fad 2 |

(D) The nuclei Z3zn and §2se can undergo complete fusion.
e 3zn Td e §3Se U Herd s B Aahd 2 |
Ans. (C)
Sol  (A) 3 -5, Het +, H®
Am = [My; -Mye M, ]

=[6.01513 -4.002603 — 3.016050]
=-1.003523u
Am is negative so reaction is not possible.

(B) g4Po™ _, g38™ 14

Am is negative so reaction is not possible.
©) ¢+ N oHe* | 3Li6

Am is Positive so reaction is possible.

(D) 302" 1 345" _, pg%d"™
Am is negative so reaction is not possible.

Hindi (A) 34" 5, He* +, H?
Am = [M; -My, —M,;]

=1[6.01513 - 4.002603 - 3.016050]
=-1.003523u

AM FEUTHS 2 37 THIHROT T 8] 2 |

(B) 84P™ _, §35™ 14’
AM OIS 2 3 THIDHR0T =g 2] 2 |

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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(©) 1 _, gHe* 4 3ti°

AM YTHS 2 3T U0 =T 2 |

(D) 302" 4 345" _, 64%d""
AM FUTHS B T FHISHROT TG 78T 2 |

16. The kinetic energy (in keV) of the alpha particle, when the nucleus §1°p0 at rest undergoes alpha decay, is:
19 faxmaraeen § F1fie 21°P, U & BRdl B, 79 Uethl BT Bl TS FHuil (keV H) BNl 2 |
(A) 5319 (B) 5422 (C) 5707 (D) 5818
Ans. (A)
Sol  ggPo™ | e’ _, gpPb?®
Aam=[M_,-M_-M_]=0.008421u
Q =0.008421x932 MeV = 5422 KeV
210
K,==——x5422KeV =
© =512 X 5320 KeV
SECTION - 3 : (Matching List Type)
@us - 3 : (GHeA JH! IPR)
This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
9 QUS Y 4 ggfAwed 9ed € | T U H G Ga ¢ | Gl & [ Brs & faded (A), (B), (C) 3R (D) £,
3 3 Pact v & B |
17. A right angled prism of refractive index p, is placed in a rectangular block of refractive index w,, which is

surrounded by a medium of refractive index ., as shown in the figure, A ray of ligth 'e' enters the rectangular
block at normal incidence. Depending upon the relationships between ., u, and ., it takes one of the four
possible paths 'ef', 'eg’, 'eh' or 'ei'.

TS i, TS B FABIOT fISH B, TS SAIATBIR Al H @1 AT 2 | Yo7 SARAT pu, I B HEAH
o o <wiy g o) g€ & | 9bTe B fbR0T ‘e’ STAATDR wifch IR ST eiaad Jrafad el 8 | p,, p, 3R p,
@ A R R BRI g8 UdTe @ fARr AR |9 el ef, 'eg’, 'eh' A1 'ei' § 9 U@ oIl B |

f

9

. /
2
7
-
-
& \

h

Hy Hs

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

R 19 e T Al 1 2 11 b1 s9aci=ie B i | GAfTd HITY 3R Gl & =l {1 T IS 1 FAT B

HE SR G
ListT/ gt I List 1T/ =i 11
P. e—>f 1. w> 2,
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 418
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Q. e—>g 2. >, and/ Ta >
R. e—>h 3. [T R U
S. e—i 4. p<p < 2 pand/vd po>p,
Codes:
P Q R S
A) 2 3 1 4
B) 1 2 4 3
© 4 1 2 3
D) 2 3 4 1
Ans. (D)
For e—i
45° >0,
sin 45° >sin O,
A ke
x/E Hq
O \/EHZ
Fore —»f

angle of refraction is lesser than angle of incidence, so p, > ., andthen p, > p,
Fore ->g,p =p,

fore > h, w,<p, <2y, andp,>p,

e >id forg
45° >0,
sin 45° >sin O,

1

x/§>H1

e ‘/EHZ

e > fad forg
e I JATAAA DI H BIST & I p, > p, AAT TG p, >

e—>g$%1'§’,u1=p2

e >ha fag, B <p, < \/EHZ qAq p, >

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

ListI ListII
P. Boltzmann constant 1. [ML2T
Q. Coefficient of viscosity 2. [ML'T-
R. Planck constant 3. [MLT-3K™"]
S. Thermal conductivity 4. [ML2T2K-"]

A [T A 119 GAfrd BT 3R el & = {3 T Bis &1 91 dkad Fe1 SR G

= 1 T
P. IR LIENEURIED 1. [ML2T-1
Q. AT OTD 2. [ML-1T-1]
R. RSIEARRRIED 3. [MLT=K-"]
S. S AR 4. [ML2T-2K-1]
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Codes :
P Q R S
A) 3 1 2 4
B) 3 2 1 4
©) 4 2 1 3
O 4 1 2 3
Ans. (C)
1
Sol. (pU= EKT = ML2T2=[K]K = [K] = ML2T2K-"
dv MLT
= nA— -_T= = R
@F=nA- = n] T ML T
(N E=hv = MLZT?2=[h] T = [h]=ML2 T
dQ KkAAO ML2T3L
- = = = -3 K-1
® -7 = K= =7 MLT= K
19. One mole of a monatomic ideal gas is taken along two cyclic processessE - F > G >EandE>F >H —>

E as shown inthe PV diagram. The processes involved are purely isochoric, isobaric, isothermal or adiabatic.
U Uh—URARYE AT 19 & U A Bl o d 2 PV oIRW & AR a1 T Ul E >F > G > E
JE>F>HSEH I 91 Ol 8 | Hafgd UehA Ygd: FHMIlTH, FHaTd], FHa a1 $&Iw 2 |

32P,

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

A 1 H a3 T vl ®1 G 114 {6 T BRI & qRET0r & a1 Gaferd ST iR Gk & 1 & T Brs &1

TN FRe FEl SR G |

List I/ I List I1/ 3=t 11
P. G-E 1. 160 PV, In2
Q. G->H 2. 36P,V,

R. F—>H 3. 24PV,

S. F>G 4. 31P,V,

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Codes :
P Q R S
A) 4 3 2 1
B) 4 3 1 2
© 3 1 2 4
()] 1 3 2 4
Ans. (A)
P A
F
32P k===~
o &
5 %,
£ 7/
o
Qo
R
Sol.
Py p==-- < < v G
E. H isobaric :
1 >V
V, 32V,
Vi 32V,
In F—>G work done in isothermal proces is nRT In v = 32P,V,In v
i 0
=32PV,In2°=160P V,In 2
InG —->E,AW=P ,AV=P, (31V)=31P\V,
In G — Hwork done is less than 31 P,V i.e., 24 PV,
InF - Hwork done is 36 PV,
P A
F
32P,F - - - -
o s
5 s,
£ 4
Q
o]
R724
Hindi.
Py p==-- < < v (3
E H isobaric !
] >V
V, 32V,

: _ Vi 32V,
F—>G # Fwurdiia uspd # f&ar an &1 =nRT In |y, [ =32P,V,In Vo

I
=32P,V,In2°=160 P, V, In 2

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
Resonance P Page # 21
Educating for better tomorrow




( PHYSICS |

G>E#H AW=P,AV=P (31V)=31PV,
G > H ¥, fawam 1 &rf 31 PV, & &1 2 37 24 PV, 2 |
F— HH, foar mar a1 36 PV, 2 |

20. Match List I of the nuclear processes with List II 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 :

R 14 g AT gfhard & 7 8 | R LH 39 afbaisii & S T1ide 9 Teb siferd e We ey 1y R |
Gl & e Q3 T DS B YA PR GEl SR G

List I/ g 1 List II/ g2t 11
P. Alpha decay 1. PO N+
VT &g
Q. f*decay 2. 2380 524 Th+.......
prerd
R. Fission 3. BBIi >R Ph+.......
fags
S. Proton emission 4. 2Py 50 La 4.
gIe Soauid
Codes :
P Q R S
A) 4 2 1 3
(3)) 1 3 2 4
© 2 1 4 3
(9)] 4 3 2 1
Ans. (C)
Sol. (p) In oo decay mass number decreses by 4 and atomic number decreases by 2.

(@) In p* decay mass number remains unchanged while atomic number decreases by 1.
() In Fission, parent nucleus breaks into allmost two equal fragments.
(s) In proton emission both mass number and atomic number decreases by 1.

Hindi. (p) o & ¥ SMM A& 4 ¥ 9l T2 URATY I 2 | 9T |
(q) p* & 3 ggA | sURafdd & @ Sfafds IRATY] $Hid 1 W g I 2 |
(r) fagues § Uqge A1fe &1 9 FHIE I H ST S B |
(s) HICi ISIE 3 T+ &I TAT URATY $hHTd 1 | e I 2 |
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PART - Il : CHEMISTRY

SECTION -1 : (One or more options correct Type)
oS -1 : (Vo a1 A% ¥ fdbey IoR)

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

9 G H 8 ggfdwen ued | IS U § AR faFed (A), (B), (C) 3R (D) &, i & wa & 1fdrss 9 2 |

21. The KSp of Ag,CrO, is 1.1 x 10-'? at 298 K. The solubility (in mol/L) of Ag,CrO, ina 0.1 M AgNO, solution is
K., (Ag,CrO,) &1 AT 298 K W 1.1 x 102 §10.1 MAGNO, & faciarT # Ag,CrO, @1 fdeiadr Aret/<flex # &

(A)1.1x10" B)1.1 x 10" (C)1.1x10" (D) 1.1 x10°
Ans. (B)
Sol.  Ag,CrO, = 2Ag*+ CrO2
s
01+2s s
~ 0.1
1.1 x1072=(0.1)%s
s=1.1x107"
22. In the following reaction, the product(s) formed is(are)
ferfarRaa efafsrar & Seure/ScTEl &1 9drd
OH
CHCI, 5
OH
CH,
OH 0] OH OH
OHC~ i CHO @ CHO
CH, H,C CHCI, H,C CHCI, CH,
P Q R S
(A) P (major) (B) Q (minor) (C) R (minor) (D) S (major)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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(A) P (=) (B) Q () (C) R (o) (D) S (F=9)
Ans. (B,D)
OH O
_ CHCI
Sol. _OoH, © @ Q H,0 Q .
CH, CH, CCl, CH, CHCI, CH,
OH®
O
i o i CHO
+
CH, CHCI, CH, CH, CH, CHCI,
23. The major product(s) of the following reaction is (are)
OH

aqueous Br, (3.0 equivalents)

rd

SOH
OH OH
Br
Br Br Br Br
SO,H Br SO.H
P Q R S
(AP B a ©R (D)s
fr=fefaa sifafear &1 (@) T 371e 2 (©)
OH
STel1d Br, (3.0 Jedd)
?
SO.H
OH OH OH OH
Br. Br Br. Br Br
Br Br Br Br Br
SO,H Br Br SO:H
P Q R S
(AP B a ©R (D)s

Ans. (B)
This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Sol.

24,

Ans.

Sol.

( CHEMISTRY |

OH OH OH
Br Br
Aq. Br, Br Br
—— ——pp
o —S0,
.0
SO,H Br S e~ Br

Il SoXH
o)

After completion of the reactions (I and Il), the organic compound(s) in the reaction mixtures is (are)

TS sifAfmae (18Rl & QR 29 & 918 AR s 9 Sefe aife @) o qarg |
(]

Reaction | : )K Br, (1.0 mol) )

afafpar | : H3C(1.0 moI)CH3 aqueous,/STell NaQH

O

Reaction | : )’K Br, (1.0 mob >

- H,C CH
afafpa | ; Lt omon CH,COOH
O )OK O O
H.C CH,Br H.C CBr, Br,C CBr, BrH,C CH,Br H,C ONa CHBr,
P Q R s T U

(A) Reaction I : P and Reaction Il : P

(B) Reaction | : U, acetone and Reaction Il : Q, acetone
(C) Reaction | : T, U, acetone and Reactionll: P

(D) Reaction | : R, acetone and Reaction Il : S, acetone

(A) rfafspar | : P &R rfafssan Il : P

(B) a1fafspan | : U, viieis siR sififshan Il : Q, =it
(C) sfafran: T, U, T=iiei= iR ifafsparil: P

(D) rfafsran | : R, vfieiq iR srfffsan Il : S, =i

©)
@)
Br, (1.0 mol
: /U\ r( M s GH,COONa + CHBr, + C%\CH
Reaction | : ¢H, CH, Na®OH° 3 3
1.0 mol (Unreacted)

(In basic medium complete haloform reaction takes place since the rate of reaction increases with each
o-halogenation)
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25,

Ans.

Sol.

26.

Ans.
Sol.

27.

( CHEMISTRY |

Br, (1.0 mol)
Reaction Il : CH, CH, CH,COOH CH, CH,Br

1.0 mol
(In acidic medium monohalogenation takes place with 1-mol of halogen)

o
o
)l\ Br.A.0mo) _, cH.cooNa + CHBr,+ (%‘KCH
A | ; ¢H, CH, Na®OH° 3 3
1.0 mol (ereiigd)

(&TRIY ez | AIhid STffshar qoi wu & TR Bl & | TAT U o-g AT NebRYT IR SAfhAT BT &% 9l 2 |)

Br,(1.0mol)
CIGIEDINE CH, CH, CH,COOH CH, CH,Br
1.0 mol

(3T 71Egd | 1 mol AT & 1 HIATe Ao IdHRoT BT ¢ )

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

(A) O-O bond lengths are equal. (B) Thermal decomposition of O, is endothermic.
(C) O, is diamagnetic in nature. (D) O, has a bent structure.
O, ¥ed ¥ Wl 99 ¢ (2)
(A) O-O 3Tael B <fd1E KR 2 | (B) O, &1 ardry farior Hwmei 2 |
(C) O, ufirgaaa B | (D) O, ! | dfda 2l 2 |
(A,C,D)
Ry 1.28A

/ \ ' All electrons are paired so diamagnetic (41 seigs = faa 2 ara: afagmard ©)
®) 0]
30, —— 20, AH =+ 142 KJ/mol.

In the nuclear transmutation

iBe+X ——>$Be+Y
X,Y)is (are)

(A) (v, ) (B) (. D) (C)(n,D) O)(v.p
ferforRad ARSI dediare

iBe+X ——>$Be+Y

q(X,Y)2/2

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

Be® + X—— Be® + Y

If Xis y° thenYis n' @fe X, y° & @€Y, ;n'Erm)

If Xis P! then Y is D> (@fe X, P' 8 @@ Y, D? rm)

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

(A) tin from SnO, (B) iron from Fe O,

(C) aluminium from ALO, (D) magnesium from MgCO,, CaCO,

TRl & fAepeor § w1 anenRa raerads fafy &1 w2l foe oRepi # =18t &ram 7 ?
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Ans.
Sol.

Sol.

28.

Ans.
Sol.

Sol.

( CHEMISTRY |

(A) SnO, ¥ fe (B) Fe,0, ¥ 3R
(C) ALO, ¥ VfAfram (D) MgCO,, CaCO, ¥ H=IRrH
(C.D)

SnO, and Fe, O, are reduced by C reduction method.
ALO, and MgCO,. CaCO, are reduced by electrolytic reduction.

SnO, T Fe,0, HTd 3Tad+ gRT FTafid & 2 |
ALO, T MgCO,. CaCO, &1 AT=d fagfd JTTerel sfuerd= gkl &l ¢ |

The thermal dissociation equilibrium of CaCO,(s) is studied under different conditions.
CaCO,(s) === CaO(s) + CO,(9)

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

(A) AHisdependenton T

(B) Kis independent of the initial amount of CaCO,

(C) Kiis dependent on the pressure of CO, at agiven T

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

CaCO, (B1¥) & Y fauesT o1 Areraer Bl e A= srawenaii # foar 1 |
CaCO,(s) === CaO(s) +CO,(9)

9 AR & ford, T8 UHhed B )

(A) AH Tqa TR R Fxe B |

(B) wryaet fReRi@ (K) CaCO, RAH aiRare tR AR 78 $vam 2 |

(C) K fFara argee wR CO, & a1 WR AR vl 2 |

(D) AH SRS (3R &) & Y¥Td W 4R T8 &Hxar 2 |

(A,B,D)

(A)AH,—AH =C_ _ (T,-T)

and Cp depends on temperature. Hence enthalpy also depends on temperature.

(B) CaCO,, = CaO_ + CO Kp = (Pco,)

3(s) N
For a given reaction.
Keq. depends only on temperature.
(C) Keq depends only on temperature.
(D) Enthalpy of reaction is independent of the catalyst. Catalyst generaly changes activation energy.
(A) AH,—AH, = Cp(rxn) (T,-T)
C, T TR R Heell & o1 waed) Al o o iR ety |

(B) CaCO,, == CaO + CO, Kp=(Pco, ), w

)
FfAfohar & fory Keq dad aram R f549R &var
(C) Keq ®adf dqa| W 4R &var 8
(D) IATHAT BT Tl ITRSD & YHTd U Yo Bl @ | A SOIRd AlhavT SHoll 4 IRad= Rl 2 |

2(9) atequlibrium

SECTION -2 : (Paragraph Type)
oS - 2 : (ATWT YPR)

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).

9 @us Y fHgIdi, T iR sffds] onfa Pl SR arcl 4 3Ig=0T ¢ | IR SJwoal § Hafod 31 wed 8, o
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H & APe IR gl 43 2 | 6 41 arg=ee 4 &) o9 & °R fdbed (A), (B), (C) 3R (D) 2, 4 A daa t
8 w8 2|

29,

Ans.
Sol.

Sol.

30.

Ans.

Sol.

Paragraph for Question 29 and 30
u¥ 29 7d 30 & ford sig=oT
An aqueous solution 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_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 (S), when treated with H,O,, in an aqueous
NaOH medium.

S APBIETDH AU B Teb AT BT STeld fderas d HCI 37 gIRT 31U R U 37deld (P) 3R Uah fheg e (Q)
ST 2 | 37@e P ot § goreid @ | fhege (Q) a7 Wit oreiia Wi 3 H,S N1 fage wR smRafda <&
2, fbeg Tl aet A H H,S & 1 3798 (R) < 8 | 3798 (R) & 1T Sieiiy NaOH Areard i1 H,0, & sififssa
G e (8) et 2

The precipitate P contains

(A) Pb* (B) Hg * (C)Ag" (D) Hg*
38y P H Suferd @

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

Pb* + 2Cl-F —— PbCI, (white ppt)
soluble in hot water

Pb? + 2CI- — PbCl, (3 319elv)
™ 9 H° faera

The coloured solution S contains

(A)Fe,SO,), (B)CuSO, (C)ZnSO, (D)Na.CrO,
JN e 8 # suferd 2

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

po /o =SS ool + crol,

P) (@ White ppt Filtrate

(Dissolve in (H,S / mineral
Hot water) acid)

Green ppt.

(R) Cr(OH), < No effect
(H,S / ammonical

medium)

Na,CrO,
yellow solution

(S)
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Sol. Pb”/Cr“ﬂ) PbCl, + CrCl,
(P) (Q) Wd @ey fhege
(T 5ot # faer)
(GEYACIEN RSS!
ENESELE
(R) Cr(OH), < DI YHTd
(H,S / A @ REl
l )
Na,CrO,
& faerH (S)

Paragraph for Question 31 and 32
u¥ 31 wd 323 ford sig=mT

P and Q are isomers of dicarboxylic acid C,H,O,. Both decolorize Br,/H,O. 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, Tand U.
COOH COOH COOCH
H——OH H—+—OH HOtr
H—t—OH HO-—tH H——t—O0OH
COOH COOCH COOH
S T U
P 3R Q U Srghrdifaiferd 3el C,H,0, & &1 FHraddl & | <141 Bry/H,0 &1 T &R € | T B R P Fhid
TTRISSISS 91T 2 |
T &R KMNnO, gRT P 3R Q 37eTTT—37elT AfAfhal HR Teb sferal U 4 31fdieb A1 S, T 3ferdl U a1 Hebdl & |
COOH COOH COOH
H—1—OH H—1—0H HO——H
H-—t—QH HO———H H -t OH
COOH COOH COOH
8 T U
31. Compounds formed form 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 (T, U) and optically active S
(D) Optically inactive pair (T, U) and optically inactive S

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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P @21 Q gRT 59 Afid HHa9r B

(A) gavT gYid S Td gavl guid I (T, U) (B) gavr fif%pa S wd gaor fAfkpa g (T, U)
(C) gavr guics I (T, U) Td gavr gois S (D) gav1 f=if&wa g4 (T, U) Ta gavr Aispa S
Ans. (B)
32. In the following reaction sequences V and W are respectively :

ferferRaa st srgwHl 4, V iR W HHen &

Q HQA/Ni v

+ V AICl; (anhydrous) 1. Zn-Hg/HCI W
2. H3PO4
0
CH,OH
(A) O and /3R (B) E and/3iR
CH,OH
"4 0 w O Y W
0
HOH,C
(C) O and /3R ©:j (D) \L and /3R m
CH,OH W CH,OH
v O w v
Ans. (A)
Sol. (31&32)
COOH
HOOC~ . _ _-COOH Cold alk. H—— OH
H” H KMnO, H—+— OH
s (Syn addition)
P (Cis) COOH
Meso (S)
COOH COOH
H\C ¢ _~COOH Cold alk. H——OH _ HO——H
e ~ TV
HOOC H KMnO, OoH~—t+—H H—t—OH
v~ (Syn addition)
Q (trans) COOH COOH
T U
(Racemic Mixture)
0
H,/Ni
HOOC-CH=CH-COOH ————> 0
Q o}
\Y;

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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R i OH OH
Anhydrous AICI, Zn - Hg
+ O B [
o HCI o
o
v l H,PO,
o)
Sol. (31&32)
T & COOH
HOOC~_, _  ~COOH KMnO, H—— OH
A7 TEN — > |
: H (R i) H—T—OH
'P' (Cis) COOH
i (S)
aq & COOH COOH
H\ ¢ = ¢~ COOH KMnO, H——OH _ HO——H
= —
Hooc~”~ " ™NH R ) OH——H H——OH
'Q’ (trans) COOH COOH
T U
afs s

H NI
HOOC-CH=CH-COOH

Q

Ei?
it AlC, @)K/Y R @T/Y

o8

A fixed mass 'm' of a gas is subjected to transormation of states from Kto L to M to N and back to K as shown
This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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U 19 & F¥=d gae 'm' @) raRen gfRad KT L M N e aag K& o gy fowrs 18 @

A
K L
Pressure
<ld
N M
Volume :maaq
33. 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
HfHE aRAT ST 39 ST IRad+l § & &, 98 2
(A) TH, TSI, T, TN PR TR (B) ST, M, TSI TH B TR
(C) T, S=1, TSI, TH BT W (D) ST, TH, TH, TST HRA W)
Ans. (C)
K L
Sol.  pressure A !
N M
Volume

K—> L=V 1 atconstant P
Hence T 1 (Heating)
L—->M= P | atconstantV
Hence T | (Cooling)
M—>N= V | atconstant P
Hence T | (Cooling)
N —»> K= P 1 atconstant V
Hence T 1 (Heating)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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34.

Ans.
Sol.

35.

Ans.

36.

( CHEMISTRY |

v

SIRGE]

KosL=fa PwV T, e T4 (@)
LoM=ffaa VWP |, T (=)
Mo>N= FfIA PRV | ,3@ T | @9
NoK=faa VR P 1,3 T 1)

The pair of isochoric processes among the transormation of states is

(A)KtoLandLto M (B)LtoMand Nto K
(C)LtoMand Mto N (D) Mto Nand Nto K
aravert gRad=i a1 Rerferll § aHsmIafe uhd g™ 2

(A)KI LR LIM (B)LH M3RNH K
(C)LIA MR M3 N D)MA NIR NI K
(B)

L->M

M- K

Both are having constant volume therefore these processes are isochoric.
A1 UehH FRIa A R 81 I8 2 31 I8 UshH HHRTRIAM® UshH 2 |

Paragraph for Questions 35 to 36
u¥ 35179 36 & ford srgwoT

The reactions of Cl, gas with cold-dilute and hot-concentrated NaOH in water give sodium salts to two (differ-
ent) oxoacids of chlorine, P and Q, respectively. The Cl, gas reacts with SO, gas, in presence of charcoal, to
give a product R. R reacts with white phosphours to give a compound S. On hydrolysis, S gives an oxoacid of

phosphours T.

Cl, i’ a9 3R Wt NaOH & STelid fdera= gIRT shHen S 3l 49 aravel 4 JffAfhar o a1 (A=) elik= &
SifeRaI—3reel & AIfSTH oavl, P 3k Qd & | Cl,(g) IRSIS B SuRAfT # SO, (g) & 3rf¥fshar wx Scare R <«
2| R 9he B §RT IAfhar ax s S a1 8 | S &l STai—aiqae bl Bk &1 U raisrel T adl
g

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
P 3R Q ¥ 3@ AIfSaH ofaur 2
(A) EBTAFARY 3R FAIRD 37 (B) BTUITIRE 3MIR FAIRE 37T
(C) FAIRP 3R WRFARE (D) FATR® 3R EZUTTAIRY e
(A)
R, S and T, respectively, are
(A) 8O,Cl,, PCI, and H,PO, (B) 8O,Cl,, PCI, and H,PO,
(C) SOCl,, PCI, and H,PO, (D) SOCl,, PCI, and H,PO,
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 433
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R, S 3R T &ael &
(A) SO,CI,, PCI, 3R H,PO,
(C) SOCI,, PCI, &R H,PO,

( CHEMISTRY |

(B) SO,C,, PCI, 3k H,PO,
(D) SOCI,, PCI, 8iR H,PO,

Ans. (A)
Sol. (35&36)
Cl, + cold dil. NaOH ——> NaOCI + NaCl
Cl, + hot conc. NaOH ——> NaCIO, + NaCl
NaOCl is salt of hypochlorous acid = P.
NaOCl, is salt of chloric acid = Q.
Cl, + SO, —**%— S0,Cl, (R) (NCERT, Pg. No. - 188)
SO.ClL, + P, — PCI, (S) + SO, (NCERT, Pg. No.-177)
PCI,+ H,O —— H,PO, (T) + HCI
Sol.  Cl,+3vst @ NaOH ——> NaOCI + NaCl
Cl, + 7 dr<r NaOH ——> NaClO, + NaCl
NaOC| E=UIGARY 317l &1 odv 8 = P,
NaOCI, FHIR® 3 BT &4l & = Q.
Cl,+ S0, Pl ARDIEA so,Cl, (R) (NCERT, Pg. No. - 188)
SO.ClL, + P, — PCI, (S) + SO, (NCERT, Pg. No.-177)
PCI,+H,O —— H,PO, (T) + HCI
SECTION - 3 : (Matching List Type)
Tus - 3 : (U T TPR)
This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.
9 U H 4 ggfdwed wed © | TS U H GHOH Al B | el & Y drs & faded (A), (B), (C) IR (D) &,
R A Pael te A 2|
37. The unbalanced chemical reactions given in List | show missing reagent or condition (?) which are provided in

List II. Match List | with List Il and select the correct answer using the code given below the lists :
T | ¥ forad sRiqferd srWfshar 3§ el s, /@y = 114 <1 718 2 | g | 1 g || ¥ gAferd Hifon
AT Gl & A QY R BTS BT TN IR Fel IR G

List I/ =t | List I/ = 11
P. PbO,+ H_SO, — PbSO, + O, + other product/sra IdTE 1.NO
Q. Na_S 0, + HZO—?> NaHSO, + other product/3f~ 3T 2.1,
R. N2H4—?> N, + other product /371 S¢S 3. Warm/ ¥
S. XeF, —? 5 Xe + other product/3=a IcdTq 4.Cl,

Codes:

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

Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Ans.

Sol.

38.

Ans.

Sol.

39.

( CHEMISTRY |

o 3 4 2 1
(D)
(P) 2PbO, + H,SO, —*=™C(™)_, 2ppsO, + O, + 3H,0

+Cly

(Q)Na,S,0,+H,0 —<2— NaHSO, + HCI

2273
(R)N,H, —2— NaHSO, + HCl
(S) XeF, — = Xe + NOF
Hence, Answer is (D).
I SR (D) R |

Match the chemical conversions in List | with the appropriate reagents in List Il and select the correct answer
using the code given below the lists :

T | ¥ & T IRt wureRel Bl g 114 QU T Sugad ifWeHd! & A1 GHferd Siforg al gl & A
fay I B H TN TS T IR A
List | / 5= | List Il / 5=t 11

P. >/C' - >: 1. (i) Hg(OAc), ; (i) NaBH,
}' ONa > %’ OFt 2. NaOEt

Q/ — ©< 3. Et-Br
O —
4. () BH, ; (ii) H,0,/NaOH
"OH
Codes:
P Q R s
N 3 1 4
® 3 2 1 4
© 2 3 4 1
O 3 2 4 1
(A)

NaOEt
P. Cl ey
E2
EtBr
Q. ONa —z5—* OEt
S,.2
(1) Hg(OAc),
R. - > OH (Markovnikov addition) (ARt )
(i) NaBH,
S. (ii) HQOQ/Naoﬁ (Antimarkovnikov addition)(Sf~<HTRI =i ATT)

24,

OH

An aqueous solution ox 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 Il. Match List | with List Il and select the correct answer using the
code given below the lists :

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Ans.

Sol.

Sol.

( CHEMISTRY |

Listl Listll
P. (C,H),N+CH,COOH 1. Conductivity decreases and then
X Y increases
Q. K1 (0.1M) + AgNO,(0.01M) 2. Conductivity decreases and then
X Y does not change much
R. CH,COOH + KOH 3. Conductivity increases and then
X Y does not change much
S. NaOH + HI 4, Conductivity does not change much
X Y and then increases

X & ST fIere d A Y & el faerad dR—eR Srel Sirar 2, 919 @&l | 4 faman g | s srfwfshanei
H I ATl B fA=rar g 11H < 78 8 | G| G A gafera SIfre e iRl @ e e ™ e

BT JAT XD Hel SR G
gt | =t
P. (C,H),N +CH,COOH 1. ATeTehal "edl 8 3iR dcerd dedl ¢ |
X Y
Q. K1 (0.1M) + AgNO,(0.01M) 2. ATeAddl gedl 2 SR deard 31dd
X Y gRRafda =21 2 |
R. CH,COOH + KOH 3. ATeTehal 9501 & 3R qeaeard sifid
X Y gRafda =81 2 |
S. NaOH + HI 4, Arerdhdr 31fdre gRafdd =81 2l 7 iR
X Y T dedl 2 |
Codes:
P Q R S
) 3 4 2 1
B) 4 3 2 1
©) 2 3 4 1
D) 1 4 3 2
(A)
X Y

(P) (C,H;);N + CH,COOH —— CH,COO- (aq) + (C,H,),NH" (aq)
As CH,COOH is aweak acid, its conductivity is already less. On addition

of weak base, acid-base reaction takes place and new ions are created.
So conductivity increases.

(Q KI(0.1M) + AgNO, (0.01 M) —— Agl I (ppt) + KNO, (aq).
As the only reaction taking place is precipitation of Agl and in place of
Ag*, K*is coming in the solution, conductivity remain nearly constant and
then increases.

(R) CH,COOH + KOH —— CH,COOK (aq) + H,O
OH- (aq) is getting replaced by CH,COO-, which has poorer conductivity.
So conductivity dereases and then after the end point, due to common ion
effect, no further creation of ions take place. So, conductivity remain nearly
same.

(8) NaOH + HI —— Nal (aq) + H,0
As H* is getting replaced by Na* conductivity dereases and after end point,
due to OH-, it increases.

Soanswerof 39is: (P)-(3); (Q) -4); (R —(2); (S)—(1). Answeris (D).

X Y
(P) (C,H;);N + CH,COOH —— CH,COO- (aq) + (C,H,),NH" (aq)

CH,COOH U& gddl 3 2 sl draidbal &4 ¢ | gad &R fAdm w®
IR —&TR 31T B T 7 ST &1 FHio7 819 vd arerdsar aeii
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40.

Ans.

Sol.

( CHEMISTRY |

(Q) KI (0.1 M) + AgNO, (0.01 M) ——> AgI { (ppt) + KNO, (aq).
Paer gt rfiforar § Agl &7 3ragger 21 J@T ' dAT Ag @ e W K* faeras
H IR, ATl dalad f=rad B e gl

(R) CH,COOH + KOH ——> CH,COOK (aq) + H,0
OH- (aq), CH,COO- gRT UfcReNid &1 &l & Sl b ¥ =Tefehdl @1 & | 37
ATAHAT Hedl & Tl =T favg & qgard qHsIT 991d & HRN ATF] P
fmtor 921 B ORI Aretddn daes forad 2

(S)NaOH + HI —— Nal (aq) + H,0
Na*, H* @1 UfRenfid #Ral 2, by arddddl gedl & a2 A< fag &
qzard OH- & BRI ATidhdT 93T 2 |

I 39BT S (P)-(3); (@ -@); R - ;(S)-()Erm|

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

AFG FTAIE fawa 25°C TR f=feRad 2 |
E° (Fe*.Fe*) =+0.77V;

E° (Fe*.Fe) =—-0.44V;

E° (Cu*.Cu) =+0.34 V;

E° (Cu*.Cu) =+0.52V;

E° (O,9) +4H"+ 4e- —» 2H,0) =+ 1.23V;
E°(O,(9) +2H,0 + 4e- —» 40H) =+0.40V
E° (Cr**.Cr) =-0.74 V;

E° (Cr>*.Cr) ==091V

Match E° of the rebox pairin List | with the values given in List Il and select the correct answer using the code
given below the lists :

A | 3 T vered gl @l Al 11 W @R T o fava | gAferd Sy aen iRl & e 3 T e

BT AN BRD Hel Sk G

List | / 5=t | List Il /5= 1l
P. E° (Fe**Fe) 1. -0.18V
Q. E° (4H,0 ==4H"+40H)) 2. -04V
R E° (Cu*+ Cu — 2Cu") 3. -0.04V
S E°(Cr**, Cr?) 4. -0.83V
Codes:

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

3o +0.77V 2 —0.44V
P) B ——>Fe"——— FTe
xV n=3
= 1x0.77+2x (-0.44) =3 x x
0.1
= X=_TV:_O'O4V'
@  4H,0 = 4H"+40H"
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 437
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2H,0 ——> O, + 4H" + 4e- -1.23V
+
O, +2H,0 + 4= ——> 40H- +0.4V
4HQO : 4H* + 40H- -0.83V
.oxV . —0.52v
(R) Eo(Cu2+ + Cu — 2Cut) Cu2 ;(z 1 >Cu n=1 > Cu

xx1+052 x1=0.34x2

x=0.16V.
= Cu*+e ——> Cu* 0.16 VvV
+
Cu——Cu" +e -0.52V
Cu*+ Cu — 2Cu* -0.36V

However, in the given option, — 0.18 V is printed.

&1 T Prg (option) —0.18 V forar gam 2 |

crt X1 > cr —(;.Si'l;/ s> Cr
n= =
(S) Eo(c,»3+’ Cr2+) |
-0.74V, n=3

xx1+2x(-0.91) =3x(-0.74)
x —-1.82=-222
= x=-04V
Hence, most appropriate is (D).
37T T SUGET DI (D) T |
P)-3);@-4):R-01);)-2.

PART - Il MATHEMATICS

SECTION -1 : (One or more options correct Type)
og -1 : (Vb A1 31 wEl fdbeu yaR)

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

9 GUe ¥ 8 ggfdwen ued | IS we § AR fawed (A), (B), (C) 3R (D) &, T & was & a1fdrss 9 2 |

41 E R (the set of all real b 1 lim (17 +2% +....+n?) 1 - _
. ora € R (the set of all real numbers), a = -1, n»w(n+1)a‘1[(na+1)+(na+2)+...+(na+n)] 60 - ena=
. . . (1 +2% +....+n%) 1
fg - lim -
a e R (& arcfad deansit &1 @), a= -1 & ferg Im T ma T ) (as2) 1. smasm] 60
a:
(A)5 ®)7 © 22 o 2L
2 2
Sol. (B,D)

ZZ ré

(n+1°"en%a +n2 +n)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Sol.

43.

Sol.
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317

(1+1/n)*>"2n%a+n2 +n)

2} x2dx
0

2a+1

2 1
(a+1)(@+1) 60
120=(2a+ 1) (a+1)
a=7,-17/2
Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 2./7 ony-axisis (are)

X-31& BT qeAldg A 3§ W WRI B AT (dTel) TAT y-3feT R 2,/7 F<IWUS I a1l (3Te) I 2 (5)
(A) x?+y*—Bx+8y+9=0 B) x*+y*—6x+7y+9=0

(C) x2+y2—-6x-8y+9=0 (D) x2+y?-6x—-7y+9=0

(AC)

LetdaTx?+y2+2gx+ 2fy+¢c=0

g?-c=0

g’=c¢ ()

2Vf2—c =27
fo—c=7 ...(ii)
9+0+6g+0+c=0
9+6g+g°=
(9+3)y°=0

=-3 c=9
f2=16 f=¢%
X2+ y?—6x28y+9=0

z z
Two lines L :x=5,L-—andL CX=EQ, Y- are coplanar. Then o can take value(s)
! 3—a =2 -1 2-«
Yy -z Y-

aﬁ%@TQLx53OL —5 L, i x=a, = 2_
A1 B2 ©3 (D)4
(A, D)
x-5_ -y _ 2z

0 -3 -2
X—o_y 2z

0 -1 2-«
5-a 0 0

0 3-a =2 =0

0 -1 2-«

G-0)(B-) 2-a)—2)=0
(0 —50+6-2)=0

(0= 5)(0? =50 + 4) = 0
w=1,4,5
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1
In a triangle PQR, P is the largest angle and cosP = 3 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)

. 1 .
2yt PQR ¥, P g&<i¥ @Il g T2 cosP = 3| 99 SifaRad st &1 -9 Yorsii PQ, QR T2 RP &I 3l

N, L G211 M &R $9 RE W3l &l 2 fdb PN, QL 71 RM &1 STgal sAMTd 99 4o HeAmU 8 | dd FYs &1 4ol

(TS BT TR TS (TS B (B)
(A) 16 (B) 18 (C) 24 (D) 22

(B,D) P
cos P = @n+2f +@n+4f -@n+6F 1 o2/ YN N\ opes
2@2n+2)@2n+4) 3 N M
a’-16 1 "~ 4
Q

~ 8h+N)n+2) 3 n+2 L n+a R
. n’-4 1 n-2 1 n+6
T 2h+)p+2) 3 T 2(+1) 3
=3n-6=2n+2
=>n=38
—2n+2=18
—2n+4=20
—2n+6=22
; 1 1
Let w= ‘52“ andP={w":n=123_} FurtherH, = {ZeCiRe Z>§} and H, = {ZeCiRe Z<—§},

where C is the set of all complex numbers. If z. € P nH,, z, e P n H, and O represents the origin, then
2202z =
1 2

J§+i
2

A191fF w =

1
ot P ={w":n=1.23..} 398 sfalRad H, = {ZGCIRG Z>§} qe

1 . . .
H,= {ZECZRGK—E},G@ C afts weemsii &1 9= 8| X 2, e P H,, z,e P A H, T O qafdg

gefRid &l 8, 99 £2,0z,=

A - B) - 0 = D) 2=
® 5 ® 3 © 3 © &

(C,D)

n n
P=on=cos +isin, H, = Rez > 1/2
2,=P~H = ‘/52“, %
N

Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 4 40
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47.

Sol.
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—J3+i =3-i
5

z,=P~H,=-1, 5

_2n 57
£2,02z,= ?,?,n

If 3= 41 then x =
afy 3= 41, 99 x =

2log; 2 2
2loa.2 -1 ® 5 100.3
2log; 2-1 2-log, 3
(A,B,C)

3)( - 4x—1

x=(x-1)log.4

x(1-2log,2) = —2log.2
2log; 2

X= 2log;2-1

(A)

Ans. (A)

Again g

xlog3=(x-1)-2

x(log3-2)= -2
2

X =

= m Ans. (B)

1
1—%Iogz3 1-log,3

X = Ans.(C)

©) 1109, 3

( MATHEMATICS |

2log, 3

) 2l0g, 31

Let ® be a complex cube root of unity with ® # 1 and P = [p”.] be a n x n matrix with P, = o' *1 . Then

P2+ 0,whenn=

E 325[@“@%&:1&3{@ W,Gﬁ@¢16m P=[pij]W”"n3W1%€ﬁ1\lﬂ,G%‘T'pij=@i+ia—s[

P2+0,5d n=
(A) 57 B) 55
(B,C,D)
n=1 n
P =[»?] P
P?2=[0]=0 P2
n=3
o 1 ollor 1 o 00
p = 1 o o 1 o o’|=|0 0
o o 1 o o 1 00

Similarly P2 = 0 when n is not multiple of 3.

(D) 56
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( MATHEMATICS |

I UHR P22 04 n, 3 B O T8I 2 |

48. The function f(x) = 2|x| + |x + 2| — ||x + 2| — 2|x|| has a local minimum or a local maximum at x =
Bt f(x) = 2|x| + X + 2| = ||x + 2| = 2|x|| BT T WA <[FATH I T LA 3MAHTA 579 X & 919 R 8, I8
-
A)-2 B 2 C)2 D 2
(A) - ® 3 © ©) 3
Sol. (A,B)
f(X) = 2|x| + [x+ 2[ - | [x + 2| = 2 ] |
- 2%x+4
-2x-4 X< =2 o
2x+4 -2<x<-2/3 I /.
| —-4x -2/3<x<0
4x 0<x<2 8131
| 2x+4 x> 2 -2 —2/3l o
Graph of y = f(x) is A
minimaatx=-2,0; maxima at x=-2/3
y = f(X) BT NG B
x==2,0R AfFs ; x=-2/3 R Ifas
SECTION -2 : (Paragraph Type)
QoS - 2 : (ITWBT 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).
9 @Us A Rugidi, T SR sl 3ffa PI 3T drel 4 IFWT ¢ | AR Joal A e 6 we g, o4
H W AJe R gl 424 ¢ | 6 A1 argeoe 4 &) 939 & @R b (A), (B), (C) 3R (D) 2, 4 A dad o
8 w8 2|
Paragraph for Question Nos. 49 to 50
u¥ 499 50 @ fog srgwoe
Let f: [0, 1] — R (the set of all real numbers) be a function. Suppose the function f is twice differentiable,
f(0) = f(1) = 0 and satisfies f'(x) — 2f (x) + f(x) > e*, x € [0, 1].
AMETS f: [0, 1] > R (W a<fde TR BT o) U Bald 8 | A Aoy Bad f &l IR adaid g,
f(0) = f(1) = 0 @21 f'(x) — 2f'(x) + f(X) > €, x [0, 1] DI FIE BT 2 |
49, Which of the following is true forO<x <1 ?

83 a9 0<x<1d fovam 8 ?
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Sol.

50.

Sol.

51.

Sol.

( MATHEMATICS |

(A) 0<f(x) < oo B) - %<f(x)< 1 ©) - %<f(x)<1 (D) —0<f(x)<0

2
(D)
f1(X) — 2f (x) + f(x) > &
f(x)-e — ' (x)e — f (x) e + f(x)e>> 1
d L PN
o F00e7) = —— (109 - e7) 21

d
dx

(F(x) 6= f(x) ) > 1

2
= y(e-xf(x))21 Vv x € [0, 1]

Let 7T $(x) = eXf(x)
= ¢(x) is concave upward = $(X) IR BT MR F Iaqd &
f(0)=f(1)=0

= ¢(0)=0=¢(1) = d(x) <0

— f(x) <0

1
If the function e™ f(x) assumes its minimum in the interval [0, 1] at x = e which of the following is true ?

H%We-xf(x),wm[o,ﬂﬁm?\qﬁﬂﬂWx:%Wﬁm%‘,a—qﬁﬁﬁ@aﬁ?w%?

(A) f'(x) <f(x), %<X<% B) f'(x)>f(x),0<x< %
1 3

© 169 <109, 0<x< ©) £'69 <6, 5 <x<1

(©)

$'(X) <0, x (0, 1/4)

and 3R

FX)>0,xe(1/4,1) = e*f(x)—e*f(x)<0, x e (0, 1/4)
f(x) < f(x), 0<x<1/4

Paragraph for Question Nos. 51 to 52
ueq 519 52 % fog srgese

Let PQ be a focal chord of the parabola y? = 4ax. The tangents to the parabola at P and Q meet at a point
lying on the liney =2x + a, a> 0.

AT fb PQ WRderd y2 = 4ax &1 Teb 141G Sirdl ® | fargari P de Q R qRaerd &1 Wi 6 s fdwg IR fHerd!
gl fepX@y=2x+a,a>0wR R g

Length of chord PQ is

AT PQ &1 o748 &

(A)7a (B) 5a (C) 2a (D) 3a
(B)

Rliesony=2x+a
R,y=2x+ad | Rd &

1
= a[t—ﬂ = -3
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R[— aeft-1)) - (MATHEMATICS )

|

2 Q
1
= (t-i-{j =1+4=5

(

N

—2aj
t

t

1 2
PQ= a(”;j = 53

52. If chord PQ subtends an angle 6 at the vertex of y? = 4ax, thentan 6 =
afg Sfrar PQ, y2 = 4ax & ¥ R HIv7 6 fdRa el @ dd tan 6 =
2 -2 2 -2
@ 537 ®) 5 V7 © 5V5 (D) 5 V5
Sol. (D) py _(at, 2at)
1
t—; =1 2
t
1 &}
= t+ - = /5 o
2 o o i Q
tano = L - Al = & fa -2a
TR [#)

Paragraph for Question Nos. 53 to 54

ued 53 54 @ forg srgess
LetS=S, S, S,, where

z—=1++3i
= . —3zeC:Im ———|>0
§,={zeC:|z| <4} S, { {1_ rsi} }and
S,:{zeC:Rez>0}.
a1 f $=8, S, N S, WEl
z—=1++3i
- . —4{zeC:Im ———|>0
S,={zeC:|z| <4}, S, { {1_ ’_3i} }H?ﬂ

S,:{zeC:Rez>0}.
53. Areaof S=

S &1 &Fhd =
107 20m 167 32n
W35 ® =5 ©73 ® =5
Sol. (B)
S, x*+y*<16

2-1+3i  (x=1)+i(y +/3)

St i 1-3i
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54.

Sol.

55.

Sol.

56.

( MATHEMATICS |

_ A= +i(y +V/3)}{1+ Y31}

1+3 7 jao
s, (x—1)\@+y+\/§ >0
9
Sz:ﬁx+y>0&83:x>0 y=—/ax
A 1 2 1 16 S5n 40 20x
= — = — X X —= —= ——
272 6~ 6 3
min|1-3i—z| =
zeS
2-43 2443 3-43 3+4/3
(A) B) &) (D)
2 2 2 2
©)

MiN |1 — 3 —z| = perpendicular length of point (1, =3) from line y3x+4y =0
min |1 _3i—z| = fdwg (1, -3) A Y@M W aq g 3x+4y =03

A=
‘J§-3=+J§—3‘=3—J§
2 2

J3+1

Paragraph for Question Nos. 55 to 56
weq 553 56 & forg srgese

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 UEl B, H 1 Awe e, 3 dlel e dAT 2 Blefl T & | U g Ué) B, § 2 Whe (<, 3 olel I AT 4 Blell
e 8| v ARl U B, H 3 Ahe i<, 4 W1t e A1 5 el I § |
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 colouris

gfe gfedi B,, B, @21 B,, § 9cd® A 1 3ia fbrell Wil &, 7d faprell 718 ¥ 3 37a1 & U &1 1 & 28I B Jifdeba
T

82 90 558 566
(A) 548 (B) 548 (© 618 (D) T
(A)
TW 2W 3W
3R 3R 4R
2B 4B 5B
Bag 1 Bag 2 Bag 3
P(WWW) +P(RRR) +P(BBB)
1,23 3.3, 4 2.4 5 6+36+40 82
6 9 12)7 (6 9 12)7 679 12) T  Texox12 — 648

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

Aafq 2 3< U@ Argfesd = afid Ul | (991 afceeres &) el Sl € 9 Uab e 9tha 9 gER 3] drel et
g, dd 31 2 9al @1 Ul B, W et 31 wiiisn
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Sol.

116 126 65
A 751 ® 151 © Ta1
(D)

P(AnB)
P (Ball drawn from box 2 / one is W one isR) = —P(B)

P (4<Y 29 g f@rel el 8/ U% W a1 Udh R ) = PE)

1_2x3
— X
3 °c,
S 1[1x3 243 3x4
602 9C2 1202

3

2x3x2

9x8
3x2 2x6x2 3x4x2

+ +
6x5 9x8 12x11

1

_ 6
2 T 66+55+60

11 55 %60

+

P(A ~B)

( MATHEMATICS |

55
(D) 181

SECTION - 3 : (Matching List Type)
Qs - 3 : (FHe = TBR)

This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the

lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

9 GUS Y 4 ggfided 9o © | TS U H G Ga ¢ | Gl & O BIs & faded (A), (B), (C) 3R (D) £,

R 9 Padl T Gh T |

57.

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

List-1I List-1I
2 1/2
. 1 (cos(tan”'y) +ysin(tan”'y) iy ) I 1 1[5
y2 | cot(sin""y)+tan(sin”"y) takes value : 213
Q. If cosx + cosy+ coxz=0=sinx+siny+ sin z then 2 ﬁ
X_
possible value of cos Ty is
T 1
R. If cos Z_X CO0S 2X + Sin X sin 2x sec X = c0S xsin 2x sec x + 3. 2
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 4 46
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Sol.

( MATHEMATICS |

Y
cos [Z+X] cos 2x then possible value
of sec x is

S.  If cot (sin‘1w/1 —xzj = sin tan'(xv8 ), x = 0, 4. 1

then possible value of x is

A 1D Gl 114 GAfea $ITe ao iR & A9 AT 77 BIs &1 9T dRa 8l SR g

g -1 - 11
5 1/2
1 (cos(tan”'y) +ysingtan"y) iy 1[5
P y2 | cot(sin”'y) +tan(sin™'y) AT T 1. 213
Q. A& cos x + cosy+cosz=0=sinx+siny+sinzdd 2. V2
X—-y
cos = JHIfad 919 ©
b 1
R. Ifa cos Z_X CO0S 2X + Sin X Sin 2x Sec X = c0S XSin 2x sec X + 3. 2
T

cos [ZJFXJ COS 2x T4 Sec X BT ARIfad A1 &—
S. fe cot(Sin_1V1—X2j = sin (tan”(x\@)), x # 0, 4. 1

q9 X BT ITAT 719 B—
Codes:

P Q R S
A 4 3 1 2
B) 4 3 2 1
© 3 4 2 1
O 3 4 1 2
(P)-4;(Q)-3;(R)-20r4;(S)-1

2 1/2
1 ( cos(tan'y) + ysin(tan'y) 4
P) w2 - - Yy
y cot(sin”"y)+tan(sin"'y)
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58.

©)

( MATHEMATICS |

1 1/2 y 1
= —2-y2(1—y“)+y4] =1
y
Ans. 4 1-y?
Q@ COS X+ COSYy=-C0SZ
sinx+siny=-sinz square and add T TP SIS T

2+2cos(x—-y)=1
= cos (X —-y) =-1/2

X — X —
= 2c0s? [ 2y]_1 =-1/2, = cos (Tyj =1/2

Ans. 3
U T
® cos 2x [COS(Z - XJ - COS[Z + XD + 2 sin2 X = 2 sin X cos X

cos 2x (/2 sin x) + 2 sin? x = 2 sin x co0S X

J2 sinx[cos 2x + /2 sinx—_f2 cosx] =0
I A Eithersinx = 00RA  €os2X — Sin? x = J2 (cos x—sin x)

ORI cos x = sin x

= secx:\E
Ans.20R a4

cot (sin™' \[1_2 ) =sin (tan"'(x /6 ))
2
1 6 V1+6x

N
X 1
X x/6
J1=x2 ~ J1+6x2
= 1+ 6x2=6-6x°
= 12x2=5
_ /3__1ﬁ
V12T T2 V3
Ans. 1

AlineL:y=mx+ 3 meetsy - axis at E(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 IT and select the correct answer using the code given below the lists :

List-1I

Q This solution was download from Resonance JEE Ab’\llihég 2013 Solution portal
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Sol.

( MATHEMATICS |

1
P. m = 1. 5
Q. Maximum area of AEFG is 2. 4
R. Y, = 3. 2
S. y, = 4. 1

TH W L:y=mx+3,y- 38 & fdg E(0, 3) T Wael & A9 y2 = 16X, 0<y <6 fdg F(x,, y,) W fFerit
2 | Raed B fag F(x,, y,) T W y-3187 B a5 G(0, y,) TR Pred 2 | X1 L &1 Jaurt m U g oIl 2
% FsT EFG @ &9%a &1 & eI+ 1fdaH 2 |
A 1 11 Aferd I deom el & 1 AT 7Y DI BT T &R Fal SR G+

= -1 @A 10

m = 1.

Yo = 3.
y, = 4

=N b N| =

P
Q. AEFG &T H&d9 &99%d & 2.
R
S

—
Z
_\_\Qo.p-U"
W wh =20
AN =N
NBRN WY

(A)

tangent at F yt = x + 42
a:x=0 y=4t (0,4t
(412, 8t) satisfies the line
8t=4mt2+ 3
4mt2-8t+3=0

0 3 1 0,6)

Area:l 0 4t 1
2

42 8t 1

1 ,
= 5 (4t (3-4) %

= 22 (3 — 4t) (3! 0)
A = 2[3t — 48]

Ll = 2[6t — 1212
dt - [ - ]

=24t(1-21)

— ) + o=

0 1/2

t=1/2 maxima
G@O,4) = G(0,2
y,=2
(X, ¥ = (42, 8)=(1, 4)
Y= 4

3 1 3-2 1
=2 ———=| =2 —|==
Area £4 2) [ 2 ] >

Hindi : F & w2l X@1 yt = x + 412

a:x=0 y=4t (0,41
(412, 8t) Y@ BT AT Il &
8t=4mt>+ 3

4mt2-8t+3=0
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59.

( MATHEMATICS |

0 3 1
ﬂm=% 0 4t 1 2,5) et
4> 8t 1 03 F(X.Y,)
S)E
1
= - (41 (3 - 41) e ~

= 212 (3 — 4t) (
A= 2[3t2 - 4t

P NNe}
@
N

dA
— =2[6t—12t7]

dt
=24t(1-2t)
— . + -
0 12
t=1/2 W IS
G@0,4) = G(0,2
y, =2
(X, ¥p) = (417, 81) = (1, 4)
Y, =4
3 1 3-2 1
=2 ——-——=|=2— |==
ae=235)- 470 ) 3
Match List I with List IT and select the correct answer using the code given below the lists :
List-1 List-1I
P. Volume of parallelopiped determined by vectors 1. 100

5,6 and ¢ is 2. Then the volume of the parallelepiped
determined by vectors 2(3 xb)3(bxc) and (Cxa) is

Q. VVolume of parallelepiped determined by vectors 5,5 2. 30
and ¢ is 5. Then the volume of the parallelepiped

determined by vectors 3(a +b),(b+¢) and 2 (G +a) is
R. Area of a triangle with adjacent sides determined by 3. 24
vectors 3 and p is 20. Then the area of the triangle

with adjacent sides determined by vectors (25 +3B)
and (a-b) is

S. Area of a paralelogram with adjacent sides determined by 4, 60
vectors 3 and p is 30. Then the area of the parallelogram

with adjacent sides determined by vectors (3 +b) and 3 is
A 1D Gl 118 GAfe $ITe don iRl & A9 T 77 SIS &1 5 $-a J8) Sk g
gA-1 -1

P. |feRl gp A1 ¢ g1 FEiRT AHIGR vt Bl 1. 100
AT 2 7 | @9 WA 2(3 xb),3(bxE) TAT (G xa)
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Sol.

60.

( MATHEMATICS |

g1 FgiRa HAIIR YChad &1 3R 2

Q. Afeell 3 p 91 ¢ R MuiRd FHiaR IShad Bl 2. 30
AT 5% | 9 Al 3(3+b),(b+¢) TA 2(C+3)
g1 iR IAIR vehad &7 Taa 8

R. T (Y BT &G, STHH Fer Yol |fewni 3 el p 3. 24
gr1 fafRa 2, 20 2 | 99 afe=i (2é+36) TqoI (3 —b) §NT
iR Ferm Yl aret st &1 &a3%hd 8

S. U AR AGYST BT &b, T® A= Yo afael 4. 60

a A p g iR € 30 8 | @9 A=l (3+b) T g &N
fRatRa Her yomsil arel FHiaR Ayt &1 &F%hd 8

Codes:
P Q R S

A 4 2 3 1

B 2 3 1 4

© 3 4 1 2

O 1 4 3 2

(©)

P) [abc] =2
2 (@xb), 3 (bx3c), (cxa)
6[axb bx¢ cxal=6 [abc]

=6x4=24

P->3

(@) [abc] =5

[3(@+b) (b+¢) 2(C+3)]
=6 x 2[abg]

=12 x 5=60

Q-4

1 . -
R §|a><b|=20

1

A= 5 [(2a+3b)x (@-Db)|
1 o L -
=§|—28><b—3(a><b)|
-— 5 - w
—§|axb|
=5x20=100
R—>1
) |axb| =30
|@+b)x a|= |bxa|=30
S—»> 2
i . x-1 'y z+3 Xx—-4 y+3 z+3
Consider the lines L, : —— = , L = = and the planes P, : 7x +y + 2z = 3,

2 -1 1 72 1 2
P,:3x+ 5y -6z =4. Let ax + by + cz = d the equation of the plane passing through the point of intersection
oflines L, and L, and perpendicular to planes P, and P,,.

Match List - I with List- II and select the correct answer using the code given below the lists :
This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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( MATHEMATICS |

: o x=1_y z+43 o x—-4 y+3 z+3
REITY Lo == L e
P,:3x+ 5y -6z =4 AU | AT f& ax+ by + cz=d, @3 L, 9 L, d ufcreoe fawg o arel a1 gHdd
P,d P,& TFad, e B FHIGRYT T |

A -1 B Al - 11 Al SISy d=n Gl & = QU T Bre &1 YA &R J8l SR g ¢

qqr gHdAd P, 7x +y + 2z = 3,

List-1/ 3t 1 List-IT/ gt I
P. = 1. 13
Q. = 2. -3
R. c= 3. 1
S. = 4 -2
Codes:
P Q R S
A) 3 2 4 1
B) 1 3 4 2
© 3 2 1 4
D) 2 4 1 3
Sol. (A)
x=1 _ 'y _z+3
S R R
i J ok
Normal of planeP: n=7 1 2
3 5 -6
= §(-16) - j(~42-6) + k (32)
=167 + 48] + 32k
= n=j-3j-2k
Point of intersection of L, and L,
2k, +1=k,+4
-k, =k, -3
1=3k,—-2
k,=1
Point of intersection (5, -2, -1)
Plane (x-5-3(y+7)-2(z+1)=0
X-3y—-22-5-6-2=0
X-3y—-2z =13
= a=1,b=3,c=-2,d=13
Hindi. (A)
x=-1_ 'y _z+3
S S R
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 452
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( MATHEMATICS |

i j ok
IJadA P a1 off¥erg: n=(7 1 2
3 5 -6

= §(-16) - j(~42-6) + k (32)
=_16] + 48] + 32k
= n=i-3j-2k
L, qerm L, &1 ufdese famg
2k, + 1=k, + 4
—k, = k,-3
1=3k,—-2
k,= 1
ufess fag (5, -2, -1)
qaad (x=5)-3(y+7)-2(z+1)=0
X-3y—-22-5-6-2=0
X—-3y—-2z =13
= a=1,b=3,¢c=-2,d=13
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CODE | 3

13. 3T A, S 7. 3R Wl S BT A1 3N, TR, T4
P TN 90T H QU 0 WE H Bod § W AR 81gH
FEER B | 379 | BIs Wl TFaRI Bel MR 1
fod | A TR P W AP B A IwY gaga
(BUBBLE) &I §9 TRg ¥ &Il & & el g8 )
CIRENISESERCI I

Write your Name, Roll No. and the name of centre and
sign with pen in the boxes provided on the right part of
ORS. Do not write any of this anywhere else. Darken
the appropriate bubble UNDER each digit of your Roll
No. in such a way that the impression is created on the
bottom sheet.

C. "TH-93 B Uy
39 U3 & o9 91T (Hifas fagmE, e fasme,
IR ) 2| R AFT & A4 @v8 2 |

14. @< 1 4 8 ggfawed ue & | &R U ¥ AR fddbed (A),
(B), (C) 3R (D) & 577 & s a1 a1 Wl 2 |

C. Questioni Paper Format

The question paper consists of three parts (Physics,
Chemistry and Mathematics). Each part consists of three
sections.

Section 1 contains 8 multiple choice questions. Each
question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are correct.

15. @ 2 ¥ fugidl, T 31 sifhs! NS BT T2 drel
4 IFeT | ORI Jgeoal ¥ Feftd e we §, forH
H &R T R &l U3 ¢ | fHdl 0t argese § & U
P °R faded (A), (B), (C) IR (D) & RNH I Bbadt T
GRS

Section 2 contains 4 paragraphs each describing
theory, experiment, data etc. Eight questions related
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).

16. @S 3 H 4 Fgfdded wed € | & U H YA & B |
gl & fo o & A& (A), (B), (C) 3R (D) &
ST & Bael v T £ |

Section 3 contains 4 multiple choice questions. Each
questions has matching lists. The codes for the lists
have coices (A), (B), (C) and (D) out of which ONLY
ONE is correct.

D. 3i®d Aol

17. @s 1 4 & UeH 4 dddl Fal IR (STR) arel F41
A (BUBBLES) &Tall &R+ WR 3 3idh IR i I
gl Bl T8l Bl UR (0) 3P U by S |
3= T Rerfardi # swomend Td (1) 3id T fdha
SIRAT |

D. Marking Scheme

For each question in Section 1, you will be awarded 3
marks if you darken all the bubble(s) corresponding to
only the correct answer(s) and zero mark if no bubbles
are darkened. In all other cases, minus one (-1) mark
will be awarded.

18. WS 2 3R 3P &R Y H bddl Hel SR dlel gergel
DI BTAT B R 3 37 AR DIg Al gAGAT BIAT T8l
P R A (0) 3P U By SR | = ||
Rerferdi # skomcH® TP (—1) 3TF TS fHar SR |

For each question in Section 2 and 3, you will be
awarded 3 marks if you darken the bubble corresponding
to only the correct answer and zero mark if no bubbles
are darkened. In all other cases, minus one (—1) mark
will be awarded.

ALY UTeT HH I/ B |

| have read all the instructions and shall
abide by them

Remeff & gwder
\ Signature of the Candidate

4 et BT A ™
Name of the Candidate Roqugl{\lmer
H Y e &1 ug foram 8 ok § S+ R e Sl

Sita ferar 7
| have verified all the information filled by
the candidate.

RITH & EXAER
Signature of the Invigilator




