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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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electronic gadgets are NOT allowed inside the
examination hall.

39 gRa®s @ fUsd ys W Ry U wm= #
A1 A 3R At TR e |

Wirite you name and roll number in the space
provided on the back cover of this booklet.

gl & SR 3R el k. SIFBIRAT v
QIR BEA MR B, Sl e 9 A
SR, R R SR wen g9fa & @ 91
e & fdg w A g 9 3T B |
S g wiF-ifd sifcrfied w9 e
(@R3MRYH, ORS) & Wl fFhig® gRI a9 o
& SRef | e g sna wen @ 9 e
1 ol Sl 9bd 2 |
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( PHYSICS |

PART -1 PHYSICS

SECTION-1 : (Only One option correct type)
Tus—1 : (Bdel T Hel fddvey yaR)
This section contains 10 multiple choice qustions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

9 @S 4 10 dgfdwe wed §| 9 994 | 9R fdwe (A), (B), (C) iR (D) &, ori & $aa & 4@l g

1. A particle of mass m is projected from the ground with an initial speed u, at an angle o with the horizontal. At
the highest point of its trajectory, it makes a completely inelastic collision with another identical particle,
which was thrown vertically upward from the ground with the same initial speed u,. The angle that the composite
system makes with the horizontal immediately after the collision is :

T M EH & BN DI ARMAD T u, A &S A o—DT0T IR VeIl fa1 S € | I8 Ho1 Jal 9 & S
g IR Ue HIF SIHE & B & A1 Ui AR HHE Bl 7, Siifh Yad A Healer Qe § Fa RMw
e u, & BBl TR o | TP (bt Werg & ebrel a1 &fst § 41 bIor =1

A) — B) —+a o) Z-a D) =
A) 4 (=) 4 ©) 4 (D) 5
Ans. (A)
Sol.  Atthe highest point
Vu/~2gH v,
@ U.Cosa mI oM@V,
before collision after collision
Ugp cosa . L . N
v, = 5 (by applying momentum conservation in horizontal direction)
U cosa ) L . N
Vv, = 5 (by applying momentum conservation in vertical direction)
u3 sin? o
= —29
0 =45°
Hindi S=dd fag w
\/UOQ—ng v,
i ® > UsCosa mI @V,
TFPY B UEA TIFHY B d1G
Ug COS . .
v,= OT(X @fast faem & Faw W=eror e W)
Ug COS . .
v,= OTOL (SreafeR e # o WReEv T W)
_ ugsin®a
= —2g
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0 =45°
The image of an object, formed by a plano-convex lens at a distance of 8 m behind the lens, is real and is

2
one-third the size of the object. The wavelength of light inside the lens is 3 times the wavelength in free

space. The radius of the curved surface ofthe lensis :

T AT S3Iel o= b qRI(deb Ufcifas o=g & 8m e aral 2 Wil &b 9% & SMHR BT Th—(Iels 8 | o

B IR BRI Bl qRIeed faia @ aReed | %ﬂﬂ%lﬁ?ﬂzﬁﬁ?ﬂﬂaﬁﬁq&faﬁwﬁw%:

(A)1m B)2m (C©)3m (D)6 m
Ans. (C)

=8 ificati -1y
v=8m (magnification = 3_u)
u=-24m

1 (3 1 1

= == —+—=

)

R=3m

=8 Glﬁ%f;f'—l'l
v=em ( - 3_u)
=-24m

1 (3 1 1

= =1 —+—=

f 2 o R

R=3m

The diameter of a cylinder is measured using a vernier callipers with no zero error. It is found that the zero of
the vernier scale lies between 5.10 cm and 5.15 cm of the main scale. The vernier scale has 50 division
equivalent to 2.45 cm. The 24" division of the vernier scale exactly coincides with one of the main scale
divisions. The diameter of the cylinderis :

T I &1 A A10 & oy TR Ffe 2 v af+iR Sferasd &1 ST 81a1 8 | 9199 & IR U4 61 T,
TR YA % 5.10 cm 3R 5.15 cm & drel | aran i1 @ | 9f+iaR JH 50 91T 2.45 cm @ Jod @ | 39 df- iR G
&1 Al (24™) 9T T Y9 & TH 9T A GSId TR B 8 | 9T BT AN R

(A)5.112¢cm (B) 5.124 cm (C)5.136cm (D) 5.148 cm

Ans. (B)
50VSD=2.45cm

2.45
1VSD = 50 cm =0.049 cm

Least count of vernier =1MSD -1 VSD
= 0.05cm-0.049 cm
=0.001 cm
Thickness of the object = Main scale reading + vernier scale reading x least count
=5.10 + (24) (0.001)
=5.124 cm.
50VSD=2.45cm

2.45
1VSD = 50 cm = 0.049 cm

IR bl TTdHI P =1MSD -1 VSD
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= 0.05cm -0.049 cm
=0.001 cm
ERECIRCICIES = J&1 UAF &1 UIedid + af-RR YA & dI6did x Jeddqid
= 5.10 + (24) (0.001)
=5.124 cm.

The work done on a particle of mass m by a force, K [( )3 ( )3/2 J (K being a constant of
+y +y

appropriate dimensions), when the particle is taken from the point (a, 0) to the point (0, a) along a circular path
of radius a about the origin in the x-y plane is :

X 2
(x2+y2)3/2|
(0,a) f[Ig T% U& a fAsA & il 9 W of ST 8, [T b x—y T &1 o a5 © | 39 9 gI-I fdar
PR 7 B

2Kn

s ga K 3,2]}(Kw€%ﬁﬁmmﬁaﬁ?ﬁ%),wmamma%wﬁ(a,O)ﬁg‘é

y
% +y?)

Kr Kr
(A) ®]) & © 5, (DX

Ans. (D)

Suppose X = r coso
y = rsind

K - . '
force on particle is r_3(r cos0i +rsin 6])

force is in radial direction so work done by this force along given path (circle) is zero.
AT & x = r coso
y = rsind

P W I K (rcose| +rsmej) 2

a?{%lvaf%?ﬂﬁ%‘eﬂazﬁ?ﬁ@qﬁﬂwzﬁﬁﬁwwwmmwmgw%‘

One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an end of another horizontal
thin copper wire of length L and radius R. When the arrangement is stretched by a applying forces at two ends,
the ratio of the elongation in the thin wire to that in the thick wire is :

Ud 2L TS 9 2R o & A &fds aR & Ud AR @1 L o8 9 R 5591 a1l U@ gdot &fast ar 9 JfesT
& §IRT SISl T 2 | $0 AR & QA1 RRT TR Tl a1 Sl @ | Udel g /¢ aRi 3§ aiaed gig &l JIgurd
for1 2

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00

Ans. (C)
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Sol. Y= A, ()
L
F
\4A)
Y= Aly ...(ii)
2L
ALy _ 5
Aly
. o LY - = . L
6. Aray of light travelling in the direction E(I + \EJ) is incident on a plane mirror. After reflection, it travels along

1f ”
the direction E(I - \EJ). The angle of incidence is :

Tep AT YT TR SATITCTd BT fehvor T oy ferem %(7+\E])%|Wﬂﬁﬁ$amm%en %(7—\E])€i
ST 8 | fhROT T AT DI 2

(A) 30° (B) 45° (C)60° (D) 75°
Ans. (A)
Sol.  Angle between givenraysis 120°

so angle of incidence is 30°

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Hindi. < T faxoi & #eg ®ior 120° 2
37d: I DI 30° 8

e
B X
@ /307 NG
N &
b %
v g
7. Two rectangular blocks, having indentical dimensions, can be arranged either in configuration I or in configuration

IT as shown in the figure, On of the blocks has thermal conductivity k and the other 2k. The temperature
difference between the ends along the x-axis is the same in both the configurations. It takes 9s to transport a
certain amount of heat from the hot end to the cold end in the configuration I. The time to transport the same
amount of heat in the configuration Il is :

&GSl ARAATHR YChl $I AT AR a1 =i 161R 11 4 galerd f&a1 731 8 | Yedi 31 & 1 ATeiahd]
kd 2k 2 | 41 3=l # x—37e1 & &I+ BRI UR AMYHH BT <R G4 2 | [a=ar | 4, Swr & U i |
TR BR Y 308 BR TP AATHT H 9s ofchl & | fa=arsy 1 , |1 A B HA1 & e & oy w9 @

Configuration 1 Configuration 11
fa=ma 1 fa=ma 1
2K
K 2K K
rd X
(A)2.0s B)3.0s (C)4.5s (D)6.0s
Ans. (A)
i ) . . . 3R
Sol. In configuration 1 equivalent thermal resistance is >

R
In configuration 2 equivalent thermal resistance is 3

Thermal Resistance « time taken by heat flow from high temperature to low temperature

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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fa=mer 1 % gou ardra ufoRiy %R%

Wzﬁgwa@auﬁﬁa%%
A IR oc S2a 19 I 597 919 61 R &1 Yarg | foram T aag

A pulse of light of duration 100 ns is absorbed completely by a small object initially at rest. Power of the pulse
is 30mV and the speed of light is 3 x 10 ms~". The final momentum of the object is :

T BICT a%, il TR ¥ R4 3wt § 8, Uhrel &1 100 ns P1 Teb T DI GUicdl AT DRl & | T B
oIfdT 30 MW 8 T UTeT &1 TTfT 3 x 108 ms™' 2 | G T Af~TH |I7T B

(A) 0.3 x 10" kg ms™ (B) 1.0 x 10" kg ms™'
(C) 3.0 x 107" kg ms™ (D) 9.0 x 10" kg ms™*
Ans. (B)

power x total time _ P xt
speedoflight ~ ¢

Change in momentum =

1.0 x 10~ kg x m/s

ITfd x fof FH P xt
GBI B ATel c

1.0 x 1077 kg x m/s

a1 H gRad+ =

In the Young's double slit experiment using a monochromatic light of wavelength %, the path difference (in
terms of an integer n) corresponding to any point having half the peak intensity is :

T G fg—f¥efe TR § ) aRvqed & Yebaoil UehTel b1 YA fbam SI7elm & | U9 g b1 7 oR Sebrer &Y cfterant
e <fraar &1 a7ell 2, 9=k 2 (YN NS Ual #H)

(A) (2n +1) (B) (2n +1) (©) (2n +1)

| >

) @n+1) %

N>
N>

Ans. (B)
For half of maximum intensity
21=1,+1,+ 2I, cosd

6 (Phasedifference) =

. A 3k S 2n+1k
Path difference is 2 A

JTfremad diadr a1 el & foru
21=1,+1,+ 2l cosd
n© 3t 5%

0 (HeflcR) =i

IR
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10. Two non-reactive monoatomic ideal gases have their atomic masses in the ratio 2 : 3. The ratio of their partial
pressures, when enclosed in a vessel kept at a constant temperature, is 4 : 3. The ratio of their densities is:
&1 FfhaTeld Th—uRATY 3TTael T Bl URATY] S 2 3% AU H 2 | STd 391 U ReRard ad+ 4
uRdg fhar SITdm 2, dd $77a S111d &Tdi b1 3uTd 4 : 38 | $97d ©+cd Bl 3UId 2 :
A)1:4 B)1:2 (©)6:9 (D)8:9
Ans. (D)
pRT .
Sol. P, = M, ()]
p2RT ..
P,= M, ..(iD)
by (i) and (ii)
p_8
p2 9
. pRT .
Hindi. P, = M, ...()
p2RT ..
P,= M, ..(iD)
() @ (i) =
p_8
P2 9
SECTION-2 : (One or more option correct type)
Tus-2 : (v 1 ifdw we faweu garR)
This section contains 5 multiple choice qustions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.
9 @Us H 5 ggfaded 9ed B 9% u¥1 4 IR fa®e (A), (B), (C) ik (D) &, r 3 @aa & a1 31fdw
G
1. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge densities p, and p, respectively,

touch each other. The net electric field at a distance 2R from the centre of the smaller sphere, along the line

P
joining the centres of the spheres, is zero. The ratio p—1 can be ;
2

&l R 9 2R a1 drel areimetes 19 Tetel Bl ST UR BHE p, AT p, THHH AT AT °<d 8, T Gk I
Wl B gU W AT & | SIA1 MeAdl & D=l A JoRal gs @l Wil Sl 8 | 99 39 R BIC WD & dw 4

2R g0 W W fIgd &7 I 7| 99 U pp—;av‘rﬂﬁgiw?—cn%:

A) -4 B) - 32 C 32 D)4
Ans. (B,D)
This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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(p, must be negative)

R
0

KQ,
8R*>
25

KQ,
8R3

KQ,
25R?
32

4

g A S

+

P1
P2
P1
P2
fig Q®

P1
P2

At point Q
If resultant electric field is zero

If resultant electric field is zero

KQ,
4R?

gfe gl 9ga &= T § 9
R

At point P

then
KQ,
4R?
then
KQ,
4R?
fdg Pw

Sol.
Sol.

Page #9
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( PHYSICS |
12. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic according to the equation, y(x,
t) = (0.01 m) sin [(62.8 m~") x] cos [(628 s~")t]. Assuming = = 3.14, the correct statement(s) is (are) :
i R R 9Reag afast afa Sy di=dt oy GHeRT, y(x, t) = (0.01 m) sin [(62.8 m~") x] cos [(628 s')t]
FRT B 81 %8 8 | A 7= 3.14 99 9 9 77 TP I8 8/8 —
(A) The number of nodes is 5.
(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string its equilibrium position is 0.01 m.
(D) The fundamental frequency is 100 Hz.

(A) ey @ S 5% |

(B) S &I TwITg 0.25m 2 |

(C) AR & BN & A fawg o1 e favemus 0.01 m 2 |
(D) 9= SRy 100 Hz 2 |

Ans. (B,C)

Total number of nodes = 6
(B) ® =628 sec™’

27 1
k=62.8m"= N = h=—

Sol. (A) There are 5 complete loops. g
10 %

_o_ 68 _
VW= K Te2g T 1UMS

S5h
=—=025
L 2

(C) 2A =0.01 = maximum amplitude of antinode

Dyf= ~=— 19 _ooH
O = 5~ 2%025 ~20H2
Sol. (A)T& R 577 U B |
PRIl @1 o WA = 6 I A VA,
(B) ® =628 sec™’
k=628m'= 2% o=
= om'= 2 = 10
_o _68 o
VT Te2g T UM
5.
=22-025
L=

(C) 2A=0.01 = 9&=i &I ATHAH A

Dyf= ~=—19 _ _oh
O =5, = 25025 ~20Hz

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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In the circuit shown in the figure, there are two parallel plate capacitors each of capacitance C. The switch S,
is pressed first to fully charge the capacitor C, and then released. The switch S, is then pressed to charge the
capacitor C,. After some time, S, is released and then S, is pressed. After some time.

o # =2y aRuer #, 1 WHMTRR @ich dTel HemRAl H gie $1 a1kdl C 8 | 9w ¥ = S, &l <ard il 8
s |emRa C, Iof 9 F ST 2 <Y | 6@ 918 S, I BTs faa 9l 2 | $9& e GaRa C, &l Il
BT B ol Red S, Bl <@l Sl & | {8 999 & a1 S, P BISI Al SIIdl € JT S, Pl SRl Sl & | |8
qqYg 91g — S S,

A A 4

2V, —/— —

(A) the charge on the upper plate of C, is2CV,  (B) the charge on the upper plate of C, is CV,

(C) the charge on the upper plate of C, is 0 (D) the charge on the upper plate of C, is —-CV,
(A) C, B S Tic IR 2CV 37Td 2 | (B) C, ® HWI wic R CV, 8 |

(C) C,d! T wIT R Y A ¢ | (D) C, & FUI wIT TR ~CV, 9% 2 |

Ans. (B,D)

When switch S, is released charge on C_ is 2CV, (on upper plate )
When switch S, is released charge on C, is CV, (on upper plate ) and charge on C, is CV_ (on upper plate)
When switch S, is released charge on C, is CV, (on upper plate ) and charge on C, is —CV (on upper plate)

g ¥ S, 4Rl S 8, C, TR 3de 2CV, 8 (FT) @i WR )
oig ¥ S, S9r Ol 8, C, W 3[E¥ CV, 8 (W ®ic WR ) TAT C, TR 377d; CV, 2 (FI T W)
Sid = S, 9 Il 8, C, W e CV, 8 (SW ®ic TR ) TAT C, TR 4% —CV, & (S i W)

A particle of mass M and positive charge Q, moving with a constant velocity u, = 4ims™', enters a region of

uniform static magnetic field normal to the x-y plane. The region of the magnetic field extends from x = 0 to x
= L for all values of y. After passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity i, = 2(\6? +] ) ms-'. The correct statement(s) is (are) :

T M M a1 Q € A BT 0L, Sl Gy, = 41 ms ™! & THAHM I § Tfcreiet 8, U ReR g &
H x-y T B AfTHaq 2 T ST AKR &3 x=0Ux=L TP IIH y & 949 & U 2 | 39 g=OI &F B
T8 H1 10 Al Jave § IR = e 3iR a2zz(ﬁhj)ms-ﬁﬁ‘ém%‘rm%lﬂ%’rq’cﬁu—vr%/%—

(A) The direction of the magnetic field is —z direction.
(B) The direction of the magnetic field is +z direction

. L 507M |
(C) The magnitude of the magnetic field units.

3Q

. ... 100=M
(D) The magnitude of the magnetic field is

2Q units.
(A) g & —z fe=n 4 2 | (B) g & +z faem H 2 |
(C) T=EHT &7 HT URHATT 5gng”cm—s‘%| (D)gwaﬂwﬁaav‘rqﬁ#mm:gwm%l
Ans. (AC)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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Component of final velocity of particle is in positive y direction.
Centre of circle is present on positive y axis. so magnetic field is present in negative z-direction
Angle of deviation is 30° because

vy 1
tanb= —= 7=
x 3
e_ﬁ
"6
ot=0
QB
H=—1t
M
5o MO
Qt
_ 50M~n
B=1|"3q

B B IYf<TH I BT "Ueh gqIHD y e H B
g Bl B gCAD Y e TR SUNT § | 37T FrIbid &3 UMD z-fae H SuRerd 2
fgrer ®IoT 30° 2 Hifd

vy 1
tanb= — = (=
x 3
e_E
"6
ot=0
QB
0= —t
M
5o MO
el
_ 50M~
B=1"3q

A solid sphere of radius R and density p is attached to one end of a mass-less spring of force constant k. The
other end of the spring is connected to another solid sphere of radius R and density 3p. The complete arrangement
is placed in a liquid of density 2p and is allowed to reach equilibrium. The correct statement(s) is (are)

R3pg . _ 87R%pg

3K (B) the net elongation of the spring is 3K

(C) the light sphere is partially submerged. (D) the light sphere is completely submerged.

U a1 R 1 99 p dTel 31 Tl Bl U S Jigd (8 & U faR ¥ SIIST T 2 | 59 R8I0 &1 9d
i k2| BT & g R @1 g¥R 319 Mads ¥ SirsT M 2 foraa! 9 Ra g+ 3p 2 | ot fa=ams &t

2p U@ & 9 H T ST 8 IR S AIRITaRT H g (A1 S 2 | 98l Udhd 8/8 —

(A) the net elongation of the spring is

3 3
(A) R @ we Seigfg “E—kpg 2 | (B) f&imT @ 7T Tedafy &“s—kpg%

(C) Bl Mard ATRIH w9 | a1 g2 2 | (D) el TiTerds guf w9 & gaT 8ol 2 |

Ans. (AD)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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On small sphere

4 4

gnR3(p)g +hkx = §ER3(29)9 -0)
on second sphere (large)

4 4

gnR3(3p)g = §ER3(29)9 +kx i)

by equation (i) and (i)

BIC el TR

%nRs(p)g +kx = gnR3(2p)g (D)
T T M R

%nR3(3p)g - gnR3(2p)g TR i)
FHERT (i) T (i)

47R3
= nR”pg
3k

( PHYSICS |
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SECTION-3 : (Integer value correct Type)
wus-3 : (YUId A el IPR)

This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to
9 (both inclusive)

TH EUS H 5 99 | IS U 6 SR 0 9 9 O% (S ufiA) & 99 & Uhd DB QUIE B

16. A uniform circular disc of mass 50kg and radius 0.4 m is rotating with an angular velocity of 10 rad/s~" about its
own axis, which is vertical. Two uniform circular rings, each of mass 6.25 kg and radius 0.2 m, are gently
placed symmetrically on the disc in such a manner that they are touching each other along the axis of the disc
and are horizontal. Assume that the friction is large enough such that the rings are at rest relative to the disc
and the system rotates about the original axis. The new angular velocity (in rad s') of the system is :

T 50 kg T 0.4 m 301 & THEA $%6 3T+ Sater afel & f1d 10 rad/s™ & BT 997 H g9 & 2 | & THEAA
JATPR Beol IR H fe%h W FAMT Td H Ud GER $I 8J gU 359 IHR % a0 ) W o[ ¢ 6 3 55 &
31e7 B1 T el BN | TS Bool BT S 6.25 kg T f39a1 0.2 m 2 | 39 BRI &1 11 ®1ofia 997 (rad s-'#)
BT (A AT & f$%h vaq Boat & a1 9dv1 a1 2 & 5% 9 Boat & 1= |el 11 R 2 iR g 9d
318 IR GoiF HR & )

Ans. 8
A @,
A o, =10rad/s \/\
Sol. U2 1=2mr = 0 5kgm’
I, =1/2 x 50 x (0.4)° i ™
= 4 kgm? é__,._..--...._ - \
( L 7
I=5kgm’
I1 0)1 = I2 0)2
b o4 -

®,= I, 1= 5 x 10 rad/s = 8 rad/s

17. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of the slope of the stopping

potential versus frequency plot for Silver to that of Sodium is :
411 Ud AIfeT™ & B el BA 4.692.3 eV 7 | Afal @ |ifsad & PRI fawa va smaiy & 9 a1l & o1d
BT AU 2

Ans. 1

sol. KE,,=hv—¢

eV, =hv-¢
hy, _¢
V., =|—|lv-2
st (ejv e
y=mx+C

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

18.

( PHYSICS |

st

v

v

o |

h
So slope will be (g] , and it will be same for both the metals.

So ratio of the slopes =1

KEmax =hv-¢
eV =hv-¢

st

h
VSt = (Ejv —g

y=mx+C
Y

st
&

v
<

o |

hy . . .
3reT: BT (E] 2, T1 I8 ST argeli & forg we e 8
3¥Q: BTl & 3urd = 1

A bob of mass m, suspended by a string of length /,, is given a minimum velocity required to complete a full
circle in the vertical plane, At the highest point, it collides elastically with another bob of mass m suspended
by a string of length /,, which is initially at rest. Both the strings are mass-less and inextensible. If the second
bob, after collision acquires the minimum speed required to complete a full circle in the vertical plane, the ratio

l

E is :
U m SHH BT Tl [ H1E B SI  <chl AT 8 | 3 Th 477 fon il @ ol & SredfeR el # U g
ORI BRI & Y AT 2 | 370 Ioaad f[dg IR I8 ad g M S & Maid ¥ IRl Hoee HRdl o |
ORI M [, TS Bl SR A ASHI AT & AT TR W faRTAEe WR 2 | SIF1 SIRAT S =M a sffaar &

e Faee @ 919 gAR Metd Bl QAT 1A 91w 28Il & Wil b FeaieR adt d qol g T &R+ & (oY =[aH 8, a9

l
12

BT U €

Ans. 5

Educating for better fomorrow Page #15
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Sol.

Hindi.

19.

Sol.

Resonance
Educating for better tomorrow

1/59!1
To complete the vertical circle

\/E = \/59¢;

FEER gd YUl A B oy
\/E = 990,

£

ek

( PHYSICS |

A particle of mass 0.2 kg is moving in one dimension under a force that delivers a constant power 0.5 W to the

particle. If the initial speed (in ms~") of the particle is zero, the speed (in ms™') after 5s is :

Tdh 0.2 kg SHHM BT BT U 9o B A=I91d, S fh Tob = 21fad 0.5 W &1 1 < 7, T faem # wforefier 21

e FHUT BT YRS T Y 2 9 55 I8 39! A (ms™ H) B

Ans. 5

E=Pt=05Wx5s=25J

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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( PHYSICS |

20. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10® disintegrations per second. Given
that In 2= 0.693, the fraction of the initial number of nuclei (expressed in nearest integer percentage) that will
decay in the first 80s after preparation of the sample is :

Teh GRA AR T gan ST sgAiey yfaasd, e stg—amyg 1386 s 2, @I Alhaan 10° fage ufd dovs 2 |
If& In2=0.693 2, 9 92 80 s ¥ faafed el g uRfie o wxemnsii &1 ergura @fderd feed guris #) 2|

Ans. 4
ol 2 089 _
= = X —
ol 1386

Number decayed = N, =N (t)

No —N(t)
% age Decayed = TN, X 100
0

= (1-e7) x 100
~ At x 100
=5 x 10~ x 80 x 100
=4
0.693

indi L= ——— = -4
Hindi. 1386 5x10

faefed =1l @1 dwemr =N, - N ()

. . Ng —N(t)
ufarerd faafeq Tfiel &1 v = N,

x 100

= (1-e7) x 100

~ At x 100

=5 x 10~ x 80 x 100
=4

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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PART - Il : CHEMISTRY

SECTION -1 : (Only One option correct Type)
g — 1 : (Bael T Hel fdpey gaR)

This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

9 @S H 10 9gfdwed wed & | T 09 H AR faded (A), (B), (C) 3R (D) 2, R & dadl t& Ie 2 |

21. The standard enthalpies of formation of CO,(g), H,O()) and glucose(s) at 25°C are —400 kJ/mol, =300 kJ/mol
and —1300 kJ/mol, respectively. The standard enthalpy of combustion per gram of glucose at 25°C is
CO,(9), H,0() T2 e[ (S19) 1 fava arieb raiedioT 25°C R hHel: —400 kJ/H1d,, —300 kJ/HTe 3R 1300
kJ/ATS & | 9fY I 7@ @l 25°C TR S8 A6 TIA 2 |

(A) +2900 kJ (B) — 2900 kJ (C)-16.11kJ (D) +16.11 kJ
Ans. (C)
Sol. CH,_O.(s)+60,(g ——> 6CO,g)+6H,0(r)

AH=6xAH (CO,) +6AH (H,0)-AH (C,H
=6 x (~400 — 300) — (-1300) - 0

O, —6A(0,.9)

12

=—-4200+ 1300
=—2900 KJ/ mol
) 0
For one gram of glucose, enthalpy of combustion =— 780 - -16.11 KJ/g.
2900
RS B 1 UM B ol T8 BT T = - <80 - ~16-11KJg.
22. Klin acetone, undergoes S, 2 reaction with each P, Q, R and S. The rates of the reaction vary as

TRelE H Kl & f4eras @1 9% P, Q, R 3R S & w1l 3fel—3fert S, 2 s gl 2 |
3 JAMAfhar b1 &%) & uRad Bl Fel A ¢ |
O

cl
H,C—Cl >—cl SN ©)K/
R

P Q S
AP>Q>R>S B)S>P>R>Q
C)P>R>Q>S DOD)R>P>S>Q
Ans. (B)
Sol. Reaction mechanism (S 2)

—| effect at oc carbon (carbon attached to leaving group) will be exerted by Q_C_ hence (s) will be most
[l

reactive.
Sol. srfafhar fehanfafa 6,2

Q—ﬁ,— @ Udel —| T & HROT @—ﬁ—CHQ—CI(S) @1 fpareiierd @1 e S, 2 Ak & forg sifdredH
0]

81 S B

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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23.

Ans.
Sol.

Sol.

24,

Ans.
Sol.

Sol.

25,

( CHEMISTRY |

The compound that does NOT liberate CO,, on treatment with aqueous sodium bicarbonate solution, is

(A) Benzoic acid (B) Benzenesulphonic acid

(C) Salicylic acid (D) Carbolic acid (Phenol)

Qe S STt Aifsad asdrEite faewm g sifafar #= CO, 78 aar 2, 98 @
(A) IS D 3T (B) II-TIhIS 37T

(C) Aferfifer® st (D) HRAIfTEH 317 (HIHTe)

(D)

Phenol is less acidic than H,CO, and does not liberate CO.,
fi=irel, H,CO, ¥ &4 31l 8 | 31T A CO, I Bl (shra T8l P |

Consider the following complexions, P, Q and R.

P =[FeF J*, Q=[V(H,0)J* and R = [Fe(H,0) J*".

The correct order of the complexions, according to their spin-only magnetic moment values (in B.M.) is
fAfeRad Aqgat ol P, Q Ud R ™R fdaR #IfoT

P =[FeF J*, Q=[V(H,0)/J* and R = [Fe(H,0)]*".

HEHA AT BT el A I Yashvl A GBI Aol 719 (B.M. #) & ER 8

A R<Q<P B)Q<R<P
(C)R<P<Q D)Q<P<R

(B)

P = [FeF J* 0Xx. no. of Fe = +3 , configuration : - 3d° 4s°

As F-is weak ligand, pairing does not take place.
so it has 5 unpaired electron

Q=[VH,0) J* 0X. no. of V =+ 2, configuration 3d®4s°

It has 3 unpaired electrons.

R =[Fe(H,0)J*, 0x. no. of Fe = +2, configuration 3d®, 4s°

As H,O is weak ligand, pairing does not take place, so it has 4 unpaired electron
= order of spin only magnetic moment = Q<R<P

S0, answer is (B).

P=[FeF >  Fe &I SfRiIdHR 3 = +3, fo=ar ;- 3d° 4s°
<. F-gdd foriivs @ ord: oo 81 &I

safere I8 5 3rgfiad goiagi @ 8

Q=[V(H,0)]* V &1 STRITERT 3P = + 2, fo=arT : 3d° 4s°
I8 3 g fHd gddgia =dl =
R = [Fe(H,0) J*, Fe &1 SiTRITHRIT 3Th = +2, fowarT : 3de, 4s°

H,0 T& gddl feriivs &, o oo el 817, Siey I8 4 Srgfad eldgiv 9l 2 |
= YUl A1 gHEGIA AT BT HH = Q<R<P
37 IR (B) B |

In the reaction,
P+Q — R+S

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P. The concentration of Q varies
with reaction time as shown in the figure. The overall order of the reaction is

[Ql,
[Ql
Time
(A) 2 (B)3 ()0 (D) 1
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 419
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Ans.
Sol.

Sol.

26.

Ans.
Sol.

Sol.

27.

( CHEMISTRY |

=1 srfafopan,
P+Q ——> R+S

H P& 75% fAfshan &1 Ga P @l 50% rfafn 3§ forg 70 w91 @l goie # SN 8 | Q @ fafi |, srfafasn
T AR o W qwig v | 39 Siflfhar 1 e dife 2|

[Ql,
Q]

A2 B)3 ©)0 D)1

(D)

ForP,ift,, =x

then t_, = 2x

This happens only in first order reaction.

S0, order with respectto P is 1.

For Q, the graph shows that concentration of Q decreases linearly with time. So rate, with respect to Q,

remains constant. Hence, it is zero order wrt Q.

So, overall orderis0+1 =1 — Ans. isD
P& fog afe t, = x

ddt,, = 2x

Ig g Hife srfafthar & & Bar 7 |

I P& el dife 1T 8 |

Q@ fory, aRg ofar & {6 999 & 1 Q &) Al Y& w9 B 81 I8 8 | 3 Q b el o) a8 s3fery
Q3 AMe HIfe I T |

ara: ifafear &1 ife 0+ 1=1 @0 - SR DT

Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of
A ARfe® e B BIH I a8 Wal—R 1 # uRafida a1 feas a9 9 Sar g ?
(A)NO (BYNO, (C)NO DO)NO,

(B)

HNO, decomposes by giving NO,, O,, H,O

4HNO, — 5 2H O +2NO, + 30,

So, Ans is (B).

HNO, faafed € NO,, O,, H,0 =al &

4HNO, — 5 2H,0+2NO, + 30,

3T IR (B) B

The arrangement of X~ ions around A* ion in solid AX is given in the figure (not drawn to scale). If the radius of
X~ is 250 pm, the radius of A" is

TEH ST AXH AT IEF W X~ 3MRFT &) Favell (98! "oRads | 8) foa § & i 2 afe X @1 ey
250 pm g, 9 A* BT g B8R

(A) 104 pm (B) 125 pm (C) 183 pm (D) 57 pm

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

28.

Ans.
Sol.

29,

Ans.
Sol.

30.

Ans.

( CHEMISTRY |

(A)
The given arrangement is octahedral void arrangement.
fo 78 gvern srehaary Ridd &1 agawen g |

A
N r—20.414 = ra >0.414x250
-
ry 2103.5 pm.
A
& - <0732 = r{<18pm
A

So, we have to choose from 104 pm and 125 pm. As no otherinformation is given, we consider exact fit, and
hence 104 pm is considered as answer.

31 89 104 pm TAT 125 pm A I FAE A I BIg 31 ol e a1 T8, 37 249 104 pm DT SR A R
g Afcd FHIfEd 819 arell A ¢ |

Upon treatment with ammoniacal H_S, the metal ion that precipitates as a sulfide is

IS H,S & |1 Aififihar 3 W R 91 3a= &1 3/aeravl Hewigs & w9 § 81 8, 98 B
(A) Fe(lln B)AI (1) (C) Mg(ln (D) Zn(l)

(D)

Ammoniacal H,S is group reagent of fourth group cationic radicals. Fe** & Al** will precipitate Fe(OH), and
AI(OH), respectively. Only Zinc will form white precipitate of ZnS.

srIfel HS, &g Jerdl & =gl a4g & oy 9z sifiev® 2 | Fe™ a1 AR a3 Fe(OH), T Al(OH), &
Y ¥ @a8fd 87 | dad fS$ ZnS HT Tad [T TR |

Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at 25° C. For this process, the
correct statement is

(A) The adsorption requires activation at 25°C.

(B) The adsorption is accompanied by a decreases in enthalpy.

(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

25°C 99 W U@ STaild faere 8 Afiferd & &1 |fhRa aR®ia 9 &y far 727 | 39 Ui & forg 92
DU B |

(A) TfIENUT BT 25°C TR AfHAUT B ATILART BT 2 |

(B) S1ferenaor g # T Ted) B |

(C) 3Ffr=Nyor A9 Jo TR 93T & |

DEENEEEEERR R
(B)

As the adsorption of methylene blue over activated characoal is physisorption (Reference : NCERT), it is
accompanied by decrease in enthalpy.

Ao < BT AfhfIT IRBTA TR 3rfRreTor Wifeyes AfRNyr BT IaTexvT B | (Ref. : NCERT) U8 Tl § &+ &
1T GRT BT |

Sulfide ores are common for the metals

(A)Ag, Cuand Pb (B)Ag, Cuand Sn (C) Ag, Mg and Pb (D) Al, Cuand Pb
AT HhIgS 3D & w9 H UIY S arel 91q 8
(A) Ag, CusiR Pb (B) Ag, Cu3iik Sn (C) Ag, Mg 3R Pb (D)Al, CusiRPb
(A)
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 491
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Sol.

Sol.

( CHEMISTRY |

Common ore of Ag —Ag,S, Cu—-CuFeS,,

Pb - PbS, Sn -8n0O,, Mg — KCI. MgCl,. 6H,O, Al-AlL O, . xH,O

So answer is (A)

Ag & AT 378%6 — Ag,S, Cu Bl AR 31%h — CuFesS,,

Pb &1 A= 310%h — PbS, Sn &l | 370%h — SnO,,, Mg &1 | 3% — KCI. MgCl,. 6H,0
Al BT FHT 314%h —AlLO, . xH,0

I SR (A) B

SECTION - 2 : (Only or more options correct Type)
o —- 2 : (Vb A1 31fdd wel fddeu uarR)

This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.

9 @ve ¥ 5 qgfawed ed 2 | 1@ W H AR 4w (A), (B), (C) 3R (D) E, o 4 vwp a1 &ifds w8 2 |

3.

Ans.
Sol.

Sol.

32,

Ans.
Sol.

Sol.

33.

Ans.

Benzene and naphthalene form an ideal solution at room temperature. For this process, the true statement(s)
is (are)

(A) AG is positive B) ASSy stem
(C) ASsurroundings = 0 (D) AH = 0
IO 3R TURISH AR IIYH R U 3Mee e 991 & | 39 UshA & ford 98l B 8 ()
(A) AG gTHS 2 | (B) AS,,, TFIIH 2 |

© AS(W)=O (D)AH=0

(B,C,D)

AG=-ve, AS =+ve Always forsolution formation.

system

AS. =0 No heat exchange between solution and surrounding.

AH=0 Forideal solution.
AG=-ve, AS_ . =+ve faoa= fmior & fou 929 9@ 2|

system -

AS. =0 faeae va afRaer & qeg g S fafaaa =2 |

surr.

AH=0 arest faems & forw

The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism is(are)
(A) [Cr(NH,).CIICI, and [Cr(NH,),CL)CI (B) [Co(NH,),CL,]* and [Pt(NH,),(H,O)ClI]*
(C) [CoBr,CLJ* and [PtBr,CLJ* (D) [Pt(NH,),(NO,)Cl and [Pt(NH,).CI]|Br
SY-HEHAISTS AITDI /M & I W8 | Sl UF & UBR &I FAGIadr geid &, a8 &
A) [Cr(NH3)5CI]CI23ﬁ‘\I [Cr(NH,),CL)CI (B) [Co(NH) CLJ* IR [Pt(NH,),(H,O)CII*
(C) [CoBr,CL* IR [PtBr,CLJ* (D) [Pt(NH,),(NO,)CI IR [Pt(NH,),Cl]Br
B,D
EA) [g:r(NH3)5CI]CI2 and [Cr(NH,),Cl,)CI, both compounds will not show either structural or stereocisomerism.
(B) [Co(NH,),CL]* and [Pt(NH,) (H,O)CI]*, Ma b, type (octahedral), Ma,bc type (square planar) and both will
show geometrical isomerism.
(C) [CoBr,CLJ and [PtBr,CL,]*, Ma,b, type (tetrahedral), Ma,b, (square planar).
(D) [Pt(NH,),(NO,))]Cl and [Pt(NH,).CI]Br both will show ionisation isomerism.
(A) a1 A [Cr(NH,),CIICL, =1 [Cr(NH,),CL)CI = a1 TR =1 & fAfew Feragear gafia & |
(B) [Co(NH,) ,CL]J* 7= [Pt(NH,),(H,0)CI]*, Ma b, TR (TCHADI), Ma_bc TR (@ TN TAT <1 ST
HATGRITAT J&Rid & |
(C) [COBr,CLJ> @21 [PtBr,CL]*, Ma,b, YR (Aqehaiaid), Ma,b, (aiiweei)
(D) [Pt(NH,),(NO)ICI et [Pt(NH,),CI1Br 3= HHTeIe PN

is positive

The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is 1/100% of that of a strong acid
(HX, 1M), at 25°C. The K_ of HA is

A gdice (1M) &1 gaat 31t (HA, 1M) gTRT STeT 3q8e @l URAH &% 25°C R yddl 3wt (HX, 1M) &1 ger
#1/100 8 | HA & K, 1 qeaI® ©

A)1x10* B)1x10° (C)1x10° (D)1 x10°

(A)

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

34.

Ans.

Sol.

Sol.

( CHEMISTRY |

As ester hydrolysis is first order with respect to [H*].
TR &1 el Jqges [HY] & Arel e Hife &1 8 7 |

Ry Hla

Rix — H'lx

1 ¥

00 = Ml

HA = H’ + A-
1-0.01 0.01 0.01

~1

K, = 0.01>1<0.01 10+

The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are due to

(A) o— p (empty) and c— =* electron delocalisations.

(B) 60— c* and c— m electron delocalisations.

(C) o— p (filled) and c— = electron delocalisations.

(D) p (filled) — o* and c— 7* electron delocalisations.

tert-gfee g SR 2-2E wHen ¥ SrfegTe Rerar i wrol | &t 2, 9 2

(A) 6 p (RE) 3R 56— n* Sl faRiaRyT  (B) 06— 6* 3R 6—> 7 Sl i fave=iaxo

(C) 6 p (IRA) 3R 56— n Setag 4 fawe=iaxvr (D) p (YRA) — o* and o— n* FFE I faRAHROT
(A)

|
4D G
CH3—(|3®
CH, CH,
In tert-butyl cation, carbon bearing @ charge has one vacant p orbital hence it is c — p (empty) conjugation or
Hyperconjugation.
H H®
CHY A CH o
NCH=CH-CH, +———»  “CH-CH-CH,
In 2-butene hyperconjugation between ¢ and =+ bond.

o

H H
CH, CH,
I®> Il
CHg—(I: <« CHS—IC

CH, CH,
JId e PHIELATIT H SR BT URATY] S U T R p Herdh & | o A o — p (Rad) Tgw a1
srferigTe & %enficd U e ® |

BTN " on

2
NCHECH-CH, «———  NCH-GH-CH,
2T | o TFAT o+ JATTHYTHA GIRT AT YT el & |

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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( CHEMISTRY |

35. Among P, Q, R and S, the aromatic compound(s) is/are
(AP BQa ©)R (D)s
Cl

AlCl,
A e e
NaH
0 - a
(NH,)),CO,
—
\(—}/ 00-15°c > R
o &
©  Ha
e, G

P, Q, R3S ¥ Wiifes difire 2/2
(AP BQ ©R (D)s
Ans. (AB,C,D)

Cl
AICI A s
s, ¢ NaH
Aromatic A "
(P) romatic

Q)

(NH,), CO,

L dem——e e — >O< 0 /@\
T
NH,+H,CO, o i1 oH HO” NN oH O N
H

Aromatic
(R)
'e) OH
Aromatic

(S)

This solution was download from Resonance JEE ADVANCED 2013 Solution portal
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SECTION -3 : (Integer value correct Type)
QU - 3 : (QUiis A1 |E YBR)

This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to
9 (both inclusive).

SH QUG H59% 2| IS e & SR 09 9 T (ST M) & d19 HI Ybel g qUIia 2 |

36.

Ans.
Sol.

Sol.

37.

Ans.

Sol.

38.

Ans.

The total number of lone-pairs of electrons in melamine is
Hol e R SUTE goldgi+l & Udbld! i B Hof AT 8
6

Structure of melamine is as follows

Total no. of lone pairs of electron is '6'.

Hafee & gx=er o= 2

HN. _N

N N
e

HA THTDH oIz I B T 6 1 |

The total number of carboxylic acid groups in the product P is

IE P H Sraifdaierd o SR & o 9 2
Q o
1.H,0',
2.0,
O O 3.H,0,
2

O
COOH
0,/H,0, HOOC
O -—P —
—ZCO HOOC
COOH
0]

No. of -COOH group is '2'.
—COOH | & ¥ 272 |

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the de Broglie wavelength of
He gas at —73 °C is "M" times that of the de Broglie wavelength of Ne at 727 °C. M is

He 3R Ne & WRATY] SegH1 A3 4 3R 20 a.m.u. & |, He T &1 —73 °C W 7 dl7ell a)7 orHdis Ne &1 727 °C R
T Sivel a9 s § M A 2 | M &1 A ©
5
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Sol.

39.

Ans.

Sol.

40.

Ans.
Sol.

Sol.

( CHEMISTRY |

h

~= Pm(KE)

KE«T

M KEy (201000
m,. KE. ~ V 4x200

EDTA* is ethylenediaminetetraacetate ion. The total number of N—~Co—0O bond angles in [Co(EDTA)J*- complex
ion is :
EDTA* Ufelie SISUHIM SEITHICE 314 8 | Al A1+ [Co(EDTA)J- H N—Co—O 3ITde BV Bl del TRAT §

Atetrapeptide has — COOH group on alanine. This produces glycine (Gly), valine (Val), phenyl alanine (Phe)
and alanine (Ala), on complete hydrolysis. Forthis tetrapeptide, the number of possible sequences (primary
structures) with — NH, group attached to a chiral center is :

T CLIUCTES H VA IR — COOH 4u faerM™ & | 39& YUl Sie] IS §RI 18 (Gly), deii (Val), B
VA (Phe) T2 VAT (Ala) U B1d € | 39 CETUCISE & WHITId sjgerell (nfie dxemsil) &) e qany
514 — NH, Ju fvat v & el JATEfed & |

4

Following combinations are possible for tetrapeptide

Val — Phe — Gly — Ala

Val — Gly — Phe — Ala

Phe — Gly — Val — Ala

Phe — Val — Gly — Ala

1. In all above sequences C-terminal is alanine

2. Glycine is optically inactive amino acid, hence It should not be N-terminal so, only above combination are
possible.

TeNerss B forg 9 IR Ao 994 2 |

Val — Phe — Gly — Ala

Val — Gly — Phe — Ala

Phe — Gly — Val — Ala

Phe — Val — Gly — Ala

1. &R o T W FH § YT C oy B |

2. TeTsfe gERie ffSha THT oret 7, ord: A N 3rieel F&1 &1 Aahdl ¢ | Aot SR A T IR FaIee 694

g
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( MATHEMATICS |

PART - lll MATHEMATICS

SECTION - |
Straight Objective Type

This section contains 10 questions. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of
which ONLY ONE is correct.

qus- |
/g g gaR

39 WU H 10 Y% 2| 9P U & 4 fawau (A), (B), (C) 92 (D) &, 9+ & R o w0t 7|

n=1

23 n
-1
M. The value of cot [2 :COt [” 2 ZZKB is
k=1

cot [icot‘1{1+zn:2kﬁ B Y

n=1 k=1

23 25 23 24

A 5 ® 55 © 55 ©) o

Sol. (B)

n=1
cot >cot'(1 + n(n + 1))
, [+1)-n
cotz tan™ 4 i +1)

23
cot D (’[an‘1 (n+1)—tan™ n)

n=1

cot(tan~'24 — tan-"1)

cot| tan™ 24-1
1+24

_1§j_2s

cot =—
cot ( 23) " 23

42. Let PR = 3i+j—2k and SQ =i — 3] — 4k determine diagonals of a parallelogram PQRS and PT = | + 2j + 3k
be another vector. Then the volume of the parallelepiped determined by the vectors Fr, PQ and ps is

A PR =3i+j—2k T SQ=i-3j—4k T& AR agqdsl PQRS & fasvl FuiRa #=xd g iR

PT =i+2j+3k U® 3 A g, a9 Wieli pT, pQ T pg &N FEiRa WHIRR Ycheld &1 3Taa o—
(A) 5 (B) 20 () 10 (D) 30
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( MATHEMATICS |

Sol. (C)
P_R’:P_Q"i‘P_S’ S R
- - - 8
SQ=PQ-PS
P—S':PR—SQ
2
. PR+5G P @
PQ=""1
2

v=|[pa ps T
v= 1| pr5a,PR-5G,PT]|

1 — — —
V=EHPR,SQ,PT”
13 1 =2
51 -3 -4

1 2 3
l( 3-7-10)=10
2

1 .
43. Let complex numbers o and 2 lies on circles (x —x)* + (y—y)?=r>and (x — x))* + (y —y,)?* = 47,

respectively. If z, = x + iy, satisfies the equation 2|z |* = r* + 2, then |o| =

AFTG A8 A=ATT o 9T %WT: T (X = X)? + (Y= Y)? = P2 TAT (X— %) + (y—y,)?=4r> TR fRerd 8|

qfe z, = x, + iy, THE 2Jz 2= 12 + 2 B G Bl €, A9 |of =

1 1 1 1
(A) 2 ®) 2 © N 0 3
Sol. (C)
|z-z)|=Tr
|z-z)|=2r
v =z | =T
1 2
7 %ol =2r oot =| o |
e
|O(,|2 o] =2r
a-z) ([@-2Z)=r = | P-z,q —azy + |z =1
[oc ZJ(& EJ ] 2z Zow o
— =2 ~Zy| =42 = - - + |z,|* = 4r
ol )P jof* T

1 2g0 — Zgow + |22 [of? = 4r2ouf?
= ([0 = 1) + |z (1 = |o) = 2 (1 = 4a?)
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44.

Sol.

Hindi

( MATHEMATICS |

2

r-+2
(|oc|2—1>[1- 5 J=r2<1—4|oc|2)

2

(jof? - 1){—2 J = r2(1 - 4jo)
a)pP=1==2+8 |of?
1
1= 7o = || = F
For a>b> ¢ >0, the distance between (1, 1) and the point of intersection of the lines ax + by + ¢ =0 and
bx + ay + ¢ = 0 is less than 2,/2. Then

a>b>c>0 o forg (1, 1) o v@mwRil ax+by+c=09d bx+ay +c=0 & ufdees fag & 91 @1 g3 242
Aq B B, a9

(A)a+b-c>0 B) a-b+c<0 (C) a-b+c>0 D) a+b-c<0
(A) or (C) or Bonus
As a>b>c>0 = a-c>0andb>0
= a-c>0andb>0
= atb-c>0 = option (A) is correct
Furthera>bandc>0
= a-b>0 and c>0
= a-b>0 and c>0
= a-b+c>0 = option (c) is correct
Aliter
(@a-bx+{d-ay=0
=>XxX=y
. . . _C _C
= Point of intersection (a+b’ a+b)

2 2
Now 1+L + 1+L <242
a+b a+b

a+b+c
2 <22
:\FK a+b ] \F

=a+b-c>0

(A) a1 (C) a1 Bonus
gqfe a>b>c>0 a-c>0d21 b>0
a-c>0dam b>0

= a+b-c>0 = faeea (A) 981 B |

U U

I a>bdAar c>0

= a-b>0 LRI c>0

= a-b>0 R c>0

= a-b+c>0 = fawmed (o) w8 2|

Aliter

(a-b)x+((-ay=0
=>X=y
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45,

Sol.

Hindi.

( MATHEMATICS |

e

=a+b-c>0

. . . X+2 y+1 z
Perpendicular are drawn from points on the line 5 = 1 = Eto the plane x + y + z = 3. The feet of
perpendiculars lie on the line

X+2 y+1 z .
Jd x+y+z=3 WG > =_—1=§Wﬁaﬁﬁ§3ﬁﬁm@ﬁﬁrﬁ%|m-mﬁﬁ%wwﬁaﬁ
=
x_y-1_z-2 x_y-1_z-2 x_y-1_z-2 x_y-1_z-2

* 5 8 -13 ® 2 3 -5 © 4 3 -7 ©) 2 -7 5
(D)

. o oxX+2 _y+1 oz
Any point on line 5 T —3—k

Let any two points on this line are
A=2,-1,0,B(0,-2,3) Put (>=0,1)
Let foot of perpendicular from A(-2, — 1, 0) on plane is (&, B, V)
a+2 _ B+1 _ B-
1 1 1
Also, a+p+y=3
= M=2+Uu=1+u=3=pu=2
= M(, 1, 2)

0
= (say)

2 -4 1
Similarly foot of perpendicular from B(0, — 2, 3) on plane is N [57 3 ?]
, o x-0 _y-1 z-2
So, equation of MN is ? = —;7 = E .
3 3 3

(D)
x+2 _y+1_z _
%@TT— = 3 AR DI O
AT 9 Y91 R B8 af fag 7
A-2,-1,0,B(0,-2,3) (X=0,1)?@ﬁq—\’
AT A(=2,— 1, 0) ¥ A0 TR oT=NUE B [a9® (o, B, 7) B
a+2 _ B+1 _ B-0
= 11 1
e, oat+PB+y=3
=
-

=y (A1)

M=2+Uu—-1+u=3=pnu=2
M(, 1, 2)

~ 2 -4 11
3 PR B(0, - 2, 3) ¥ IHAA W oTUlE & [ded N (; KR ?] 2
This solution was download from Resonance JEE ADVANCED 2013 Solution portal

Resonance Page # 30

Educating for better tomorrow



( MATHEMATICS |

x-0 -1 z-2
24fere MN o1 TR —— = y_— =% @
3 3 3
. . : oo 01311
46. Four persons independently solve a certain problem correctly with probabilities 54438 Then the

probability that the problem is solved correctly by at least one of them is

IR Ffdd aaar fHAl b JaAT Bl UTABIai %,%,%,%Eﬁwé‘la—cﬁ%ﬂ?ﬂﬁ%\,ﬂﬂwzﬁﬁﬁ
U B A PH Uh Afdd gRT 1P B [P S B A1fehar a—

235 21 3 253
A) 556 B 556 ©) 556 (D) 256

Sol. (A)
P (problem solved by at least one) = 1 — P(problem is not solved by by all)

=1-p(a) P() P(C) P(D)

--(3)a) 3)(8)-1- 2 - B
=1-12)\4)\4)\8)= 1~ 256 = 286
Hindi. (A)
P @ P $H I BH Uh & gRT & (Bl Sl 8) =1 — PEZT &1 91 & gRT g1 7121 fhar S Advd)

=1-p(a) P(8) P(C) P(D)
SRBIEEIER-
-T2/ 4) 4)\8)7 "7 256 ~ 256
T
47. The area enclosed by the curves y = sinx + cosx and y = |cosx — sinx| over the interval [0» ﬂ is

n .
IR {0, —} TR qehl y = SinX + COSX TAT y = |cosx — sinx| §RT UReg &bl &—

2
@ 4(y2-1) ® 2v2(2-1) © 2(/2+1) @) 2y2(/2+1)
Sol. (B)
Given f&Im 2 y = sin x + cos x x € [0, n/2]
dy .
—~— =C0S X-Sin X
dx
) cosx—sinx xe[0,x/4] - +
y = |cos x —sin x| = sinx —cosx xe[n/4,n/2] 0 ;{/4 nl/2
n/4 n/2
required area i = = I|(sinx +cosx)— (cosx —sin x}dx + Il 2cosx |dx
0 n/4

n/4 n/2
= jl 2sinx |dx + jl 2cosx | dx
0 nl4
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48.

Sol.

V2

= 2(-cosx)§’* +2(sinx)"/2

e 1
+1+1-—
=2 V2 2}

7 y:\/Esiné

Ny=+2

I\J

=
=

2@ Jﬂ

2J§N§—ﬂ

4 /2

( MATHEMATICS |

[ n]
X+ —
L 4

7 111}
COS| X+ —
S

n y y
A curve passes through the point (17 g] . Let the slope of the curve at each point (x, y) be ;+Sec£;),

x> 0. Then the equation of the curve is

wwﬁg@%}ﬁgw%lwﬁﬁuﬁzﬁﬁg(&wWﬂ;ﬁa%uam?ﬂ

qh b AHIDHRUT B—

(A) sin E%} = logx + %

2y
sec| — |=logx +2
©) ( x ] g
(A)
Givenslope at (x, y) is

dy vy
X x + sec(y/x)

dy

Ietx=t:y=xt = -
X

dx

t+ ﬂ-t+ t
de_ sec(t)

Imumzj%m

sint=/nx+c

sin(y/x) ={nx+c

This curve passes through (1, n/6)
sin(n/6) = /n(1) +c =>c=1/2
sin(y/x) =4nx+ 1/2

Hindi. (A)

(X, y) W &I T JIorar &

dy _y
ax x + sec(y/x)

HFH%=t:>y=xt =

t+ g-'[+ t
X 4% = sec(t)

Resonance

y

(B) cosec (%} =logx + 2

(D) cos (2_y) =logx + 1
X 2

t+ at
de

Yy
2 isec| L
« [X],x>0%, SE|
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49.

Sol.

50.

Sol.

( MATHEMATICS |

jcott dt =j%dx

sint=/nx+c

sin(y/x) ={nx+c¢

q2 aH (1, 7/6) § Yol 2
sin(n/6) = /n(1) +c =>c=1/2
sin(y/x) =4nx+ 1/2

Letf: {% 1} — R (the set of all real numbers) be a positive, non-constant and differentiable function such

1 1
that f'(x) < 2 f(x) and f(E] =1. Then the value of If(x)dx lies in the interval
1/2

CISIRCR BJ}»R (T IR RS B A=) U IHHD, 3FARTR AT faha-1d B & [orad

1

forw f(x) < 2 f(x) Ter f(%)= 128 a9 J’f(x)dx BT HE o oraRTed § 2
1/2

e-1 e—-1
(A) 2e-1,2e) (B)(e-1,2e—-1) (C) (T,e—1] (D) [0,7]

(D)
f(x) — 2f(x) < 0

i —2X f < 0
o (€ 1()

— e f(x) is decreasing AN ®

=x>1/2

e>f(x) <1/e

= f(x) < e
1 1 1

~ o< [fodx< I(ezx‘1)dx ~ o< |foodx<
1/2 1/2 1/2

e—1

The number of points in (— oo, ), for which x2 — x sinx — cosx = 0, is

(= o0, 00) H fa=gall @ "=, o f x2 — x sinx — cosx = 0, B—

(A) 6 (B) 4 (©) 2 (D)0
(C)

X2 =X sinx + cos X

f(x) = x?

g(xX) = xsinx + cos x

g'(X) = sin X + X COS X — Sin X

g'(X) =xcosx
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( MATHEMATICS |

(0.1)

—n —n/2 o\ 3n2

=3n/2 -1

Only two solution. ®dd &l &

SECTION - I
Multiple Correct Answer Type

This section contains 5 questions. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of
which ONE OR MORE is/are correct.

gre- |

95 wEl fAvey gaR

TA QTS H 5939 2 | ISP U B SR B olg 4 faded (A), (B), (C) T (D) &, 799 I vab a1 tsp A 3fe
& |8 T

51.

Sol.

A rectangular sheet of fixed perimeter with sides having their lengths in the ratio 8 : 15 is converted into an
open rectangular box by folding after removing squares of equal area from all four corners. If the total area of
removed squares is 100, the resulting box has maximum volume. The lengths of the sides of the rectangular
sheet are

(A) 24 (B) 32 (C) 45 (D) 60

Tep ¥ aiRary & SEdreR @reR ®I, STE®! Yorisli o owrgdl 8: 15 U | 8, 91 IRl &Rl 4
I g% & 91 drd IR Ud Geil mIddR U § uRafda fean smar 21 afe et T ant w1 g
&%e 100 8, dd IRV U& &1 A He< 2 | T4 ARAIHR d1ex bl Yolisi Pl gl =1 23—

(A) 24 (B) 32 (C) 45 (D) 60
(A,C)
T}-—a—i P—a—IT
il "o i
a 3 —
T 2 1 13
1 i 1
a —a—

Let £=8x,b=15x
. Volume = (8x —2a) (15x — 2a) (a) = 4a°> — 46a°x + 120 ax?

dv
— =6a’—-46ax + 60 x?
da

[dvj
=0
da at x=5
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[dzv]
2 < O,
da ata=5& x=3

So, at x = 3 gives maxima
d?v
da? 5 >0

ata=5& x=—
6

5
So, atx= 5 gives minima.

——=0whena=5given (.. 4a%2= 100 given for maximum volume)

dv
da
at a=5
b v . 0
Y da =
= 6x2-23x+15=0
x =3 or 5/6
So by x =3 (for max volume)
8x =24, 15x=45
Hindi. (A,C)
| e |
I a a 1
1l a a |1
a —a—
I s 13
1l L 1
a |

HHET £=8x,b=15x

-, 3T = (8x — 2a) (15x — 2a) (a) = 4a® — 46a% + 120 ax?

\'
= 6a%—46ax + 60 x?

da
[dvj

=0
da at x=5

5
x=3 qar —

6

d’v
— =6a-23x
da

[dzv}
2 <0,
da ata=5&x=3

Resonance

Ans. (A, C)

( MATHEMATICS |
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52.

Sol.

Sol.

( MATHEMATICS |

Aoy, x = 3 R Sfeas Iar 8

6
dv
a=0ma=5w(ﬁmwé4a2=1oomwwzﬁm)
a=5Ww
dv
da =09
= 6x2-23x+15=0
x =3 or 5/6

gafeTy x = 3 @fIEdH maas & o)
8x=24, 15x=45  Ans. (A, C)

4n k(k+1)
LetS = Z(‘D > Kk .Then S, can take value(s)
k=1

(A) 1056 (B) 1088 (C) 1120 (D) 1332

an k)
qfe s = D0 2 k¢ da s f A o wwdr 2
k=1

(A) 1056 (B) 1088 (C) 1120 (D) 1332
(AD)

4n k(k+1)
s,=2.(0 % K

k=1

1222+ 32+ 425262+ 72+ 8 +........
FE-1N+@4>-2)+ (7°- 5% + (82 - 6?)......
=2[4+6+12+14+20+22+.....]

2n terms

=2[(4+12+20...)+B+14+22 ... )]
nterms n terms

- 2[%(4 %2 +(n—1)8)%(2x 6+(n +1)8)}

=2[n(4 +4n—-4) + n(6 + 4n — 4)]

= 2(4n% + (4n + 2)n)

= 2(8n? + 2n)

=4n(4n + 1)

(A) 1056 =32x33 n=38
(B) 1088 =32x34

©) 1120 =32x35

(D) 1332 =36 x 37 n=9
(A,D)
4n k(k+1)
s,= 2 (0 % K
" k=1
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 436
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53.

Sol.

( MATHEMATICS |

=—12-22+32+42-52-62+ 72+ 82+........
=(FE-1N+@-2)+(T7*°-5) + (82-67)......
=o[4+6+12+14+20+22+....]]
2n U
=2[4+12+20 ...... )Y+ 6 +14+22 ... )
n U< n U<

- 2{%(4 2 +(n—1)8)%(2x 6+(n +1)8)}

=2[n(4 +4n—-4) + n(6 + 4n - 4)]

= 2(4n2 + (4n + 2)n)

= 2(8n% + 2n)

=4n(4n + 1)

(A) 1056 =32 x 33 n=38
(B) 1088 =32 x 34

©) 1120 =32x35

(D) 1332 =36 x 37 n=9

A line [ passing through the origin is perpendicular to the lines

L:@+) i+ (-1+20)j+ @ +2)g,—o<t<owo

L:@+2) §+ B+2)j+ 2+ 98k, -0<S<w

Then, the coordinate(s) of the point(s) on /, at a distance of \/ﬁ from the point of intersection of /and /,

is(are)

775 278
w@mj ®) 1, ,-1,0) © 1.1 @@MJ

T NGl [, Sl A § [oRdl g, Y@

L:@+) i+ (-1+20)j+ @ +2t)g,—o<t<ow
L:@+2) [+ B+2)j+ Q2+ 9s)g,—0<S<w

W orAd 8| a4, [, W Rerd famg (Regail) @ e, S @i 7 e /@ dfess g 4 47 & gl W
CRORRSERCE

775 278
w@ﬁj (®) (-1, -1,0) © (,1,1) @Gﬁj

(B,D)
Let equation of line ¢ is
x-0_y-0_ z-0
a b ¢

This line ¢ is perpendicular to given line £, and ¢,,.
Hence a+2b+2c=0

=k

2a+2b+c=0 B
a_b_c ~

-2 3 -2

2
1
. . X _Y_z _
Hence equation of ¢ is 537 3 K, K,
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 437
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Sol.

( MATHEMATICS |

R
for ¢,  fort,
Now  A(-2k, 3k, -2k, B(-2k,, 3k,, =2k,

Point A satisfied ¢,

—2k,i + 3k, j -2k k= @+ i + (=1+20)] + 4+ 2tk

3+t=-2k ... ™)
“1+2t=3k, .. @)
4+2t=-2k . 3)

@ &@)-5=5k, =k =-1=A(2, -3, 2
Let any pointon £, (3 + 28, 3 + 25, 2 + §)

Given \J1+2S)2 +(6+2S)% +(S)2 = 17
9S? + 28S + 37 = 17
952 + 28S + 20 = 0
952+ 18S + 10S + 20 = 0
9S(S+2)+10(S+2) =0
S =-2,-10/9

Hence (=1, -1, 0) , (7/9, 7/9, 8/9)

Ans. (B) & (D)

(B,D)

AT XET £ BT FHIHRT

x-0_y-0_ z-0
a b ¢

IE X (&1 TS T L, AT £, B AHaq 8

KIIE a+2b+2c=0

=k

2a+2b+c¢c=0 B
a_b_ o A
273 -2
2
)
: xX_Y_Zz _
W.KWW_Z— 3= 5=k Kk
NN
forﬁ1 forﬁ2
ad A(=2k,, 3k, —2k,) B(-2k,, 3k,, —2k,)

fog A £, W g A B
—2k,i +3k,j -2k k=@ + i + (-1+20)] + 4+ 20k

3+t=-2k ... ™)
“1+2t=3k, .. @)
4+2t=-2k . 3)

2) & (3) -5=5k, = k, =-1 = A (2,-3, 2)
H L, (3 + 28,3+ 28,2+ S) R BIS fdg

feam T 2 \/(1+23)2 +(6+2S)? +(S)? = 17
9S82 + 28S + 37 = 17
952+ 28S+20=0
952+ 18S+10S+20=0
9S(S+2)+10(S+2) =0
S=-2,-10/9

3 (-1, =1, 0) , (7/9, 7/9, 8/9)

Ans. (B) & (D)
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54.

Sol.

55.

Sol.

( MATHEMATICS |

Let f(x) = x sin nx, x > 0. Then for all natural numbers n, f (x) vanishes at

1 1
(A) a unique point in the interval [”J‘ +§j (B) a unique point in the interval ("Jfg,n +1J
(C) a unique point in the interval (n, n +1) (D) two points in the interval (n, n +1)

AT % f(x) = x sin 7x, x > 0, T@ FH T9-guIidi n & g f(x) frer &= 3= g 2

1 1
(A) 3TTRTA [WHEJ H paE U fag W) (B) STcRTA (n+§7n+1j H UpHE U fag W

(C) JARTA (n, n +1) § THATH T forg W (D) 3T (n, n +1) # a1 fagei =
(B,C)
f(x) =xsinnx, x>0
f'(X)=sinnax+ nxcosnx=0
tan nx = —nx

T

y = tan nx

10 112 1 3/2 2 5/2 3 712

I

y = -7X

For 3x3 matrices M and N, which of the following statement(s) is (are) NOT correct ?

(A) N" M N is symmetric or skew symmetric, according as M is symmetric or skew symmetric
(B) M N — N M is skew symmetric for all symmetric matrices M and N

(C) M N is symetric for all symmetric matrices M and N

(D) (adj M) (adj N) = adj(MN) for all invertible matrices M and N

3x3 mgEl M an N & fog 771 9 | @i daes ¥ =8t 2 (&) ?

A M & w1 fea—aafid 89 & ogaR NTM N w9 a1 fawa—wafia 2 |
(B) T wwfHd amegEl M am N@& foag MN — NM fawa —wmifid 2 |

(C) &+l \wfia ameEl M dem N& fag MN 99 2 |

(D) ot epaefia seEl Mden N & faw (adj M) (adj N) = adj(MN)

(C,D)

(A) (NTMN)™ = NTM™ N is symmetric if M is symmetric and skew-symmetric if M is skew-symmetric.
(B) (MN=NM)™ = (MN)" = (NM)"

=NM-MN
=— (MN — NM)
skew symmetric
©) (MN)T =NTMT
=NM

# MN hence NOT correct
(D) standard result is

adj(MN) = (adjN) (adj M)]
# (adjM) (adjN)
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Hindi.

(C,D)
(A) (NTMN)T = N"M™ N w9fia & afe M 9afia 7 &R foum wofia 7 afe M faww awfia 2
(B)  (MN=NM)T = (MN)" = (NM)T
=NM - MN
=~ (MN = NM)
fawm wafaa
(C) (MN)™ =NTMT
=NM
# MN o1 & &1 §
(D) AEE URemA
adj(MN) = (adjN) (adj M)]
# (adjM) (adjN)

SECTION - 1l : (Integer value correct Type)
@us — Il : (YU A Wl THR)

This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to
9 (both inclusive).

SH YIS H59e & | T U &1 SR 09 9 T (SI91 wAeT) & 41 & Udhdl At Ui 2 |

56.

Sol.

2 2

A vertical line passing through the point (h, 0) intersects the ellipse XT+ y? =1 atthe points P and Q. Let the

tangents to the ellipse at P and Q meet at the point R. If A(h) = area of the triangle PQR, A, = , 118X A(h) and

i 8
A, = o0 Ah), then J5 A 84,=

2

fa=g (h, 0) A ToR arelt Seater YaT dreqd §+% =1 & fagall P den Q ® @red 2 | w9 % fagait P

AT Q R Y B TRl @ fag R R et 2 | Afe A(h) = Brgst PQR &1 &3ar A, = , T8 A(h) &R

i 8
A, = 130 A) B, 79 75 M- 84,=

2

Point of intersection of tangents at P and Q is R(2 sec6, 0)

1
Area of APQR = 5 zﬁ sin O - (2 sec 6 — 2 cos 0)

in3 11
_ sin®o ——
= A=2/3 - 050 : where cos 0 e {472}
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y
—_|P(2 cose, /3 sing)
/" L\R(Z sech, 0) «

-/'mne)

x=h=2c0s0

dA 2\/§Icose.3sinzecose—sin3 e(—sine)J
Now —= > >0
do cos“ 6
As 0 increases, A increases = when cosO decreases, A increases

A, occurs at cosd = 1/2, Therefore A,

(1-1/74)"% _ 33 _ 36
V3. ———=43. 5

1/2 8
3/2
A, occurs at cos = 1/4, Therefore A, = 2J§.%= 83 . 1i;/1:5 = 2£'1156££

45
= A1=?\/§

8
Now EA1—8A2=45—36=9
Hindi. P @21 Q R =i Y@rsil &1 ufdwee fag R(2 seco, 0)

1
APQR &1 &1Fha = — - 2,/3 sin0 - (2 sec 6 — 2 cos 0)

2
in3 11
sin” 0 o

= A=2/3 - 056 ;G%Tcosee{zﬂ

y
—=_|P(2 cos6, /3 sind)
/ \R(Z sech, 0) «

'%' 'Q/((,—J_Ssine)

x=h=2c0s0

A

dA &Elcos@ﬁsin2 0cos0 —sin® e(—sine)J .0
do ~ c0s? 0
As O increases, A increases = when cosO decreases, A increases

3/2
A_ occurs at cosd = 1/2, Therefore A, = 2./3. %: 43 . _3;/5 = %
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1-1/16)*'2 15415  243.15.4/345
(116P? _ o 15015 _ 203154545

A__ occurs at coso = 1/4, Therefore A, = . ( .
max. OCCU A Ry 444 16
45
= AT

8
Now 54, ~84,=45-36=9

57. The coefficients of three consecutive terms of (1 + x)™® are intheratio 5: 10:14. Thenn =
(1 +x)™ & A HANTT 9&i & Yolib 5:10: 14 & I H 8, dd n =
Sol. ™C_ .™C :™C_  =5:10:14
n+50r B m n+5Cr+1 _E
= n+5 C, 4 5 & n+5 C, 10
(n+5)-r+1 h+5)-+D+1 7
= — =2 & =—
r r+1 5
n+6 n+6 12
r r+1 5
3r= 12 + 1
= r=-4 (r+1)
= r=4
n+6=12 = n==6
58. Consider the set of eight vectors V = {a? +bj+ck:a,b,ce {_ 1,1}}. Three non-coplanar vectors can be chosen
from V in 2° ways. Then p is
1S |iewl &1 e V = {a?+b]+cl2:a,b,Ce{—1,1}}. Y |V 9 Hded Afewl 2° JbR A g Sl
HEHd 2| 99 p H A &
Sol. Among set of eight vectors four vectors form body diagonals of a cube, remaining four will be parallel
(unlike) vectors.
Numbers of ways of selecting three vectors will
beC,x2 x2x2=2°
Hencep=5
Alternative

Eight vectors

X =i+j+k
y=i+j-k
5 =1-j+k
5=i-]-k

%=1}k
y=-i-jek
7=-i+j-k
»=—i+j+k

If we take x, x' and any one of remaining sin x, vectors will always be coplaner
.. No. of coplaner vectors = 6
Q esonance This solution was download from Resonance JEE ADVANCED 2013 Solution portal Page 442

Educating for better tomorrow




similarly on taking y, y' =6

2,72 =6

o, 0" =

.. No. of set of coplaner vectors = 24

Ans. °C,-24=32

Alternative

Hindi.

A(0, 0, 0)
B(1, 0, 0)
c{,0, 1)
D(, 0, 1)
E(, 1, 1)
F@, 1, 0)
G(1, 1, 0)
H(, 1, 1)

AH=1+]+k
BE =i+ +k
CF=—i+j-k
DG=i+]j-k
Non-coplaner

3 |fewll & Fqeerl I IR Afew, 89 & G0 & o 7| 2, T g e 2

a9 afeel & a9 a9 & HHAd B—
‘C,x2 x2x2=25

FT:p=5
Alternative

SICESIEN|

X =i+]+k
y=i+j-k
5= 1-j+k
5=i-j-k
%=--j-k
y=-i-j+k
7=-i+j-k
d=—i+j+k

Ife B9 X, X' TAT sin x § I TP AY AL, Iq AHT 8I |
THaA Afee B T =6
T UBR y,y' =69 W

z,Z =6

o, 0" =

. ey ARl & wqeEdl Bl e = 24

Ans. °C,—24=32

Alternative

Resonance
Educating for better tomorrow
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59.

Sol.

Sol.

60.

A(0, 0, 0) F G
B(1, 0, 0)
c{,0, 1) E ¢
D(, 0, 1)
E(, 1, 1)
F@, 1, 0) A
G(1, 1, 0)
H(1, 1, 1)

AH=i+]j+k

Of the three independent events E , E, and E,, the probability that only E, occurs is a,only E, occurs is 3
and only E, occurs is y. Let the probability p that none of events E,, E, or E, occurs satisfy the equations (o
—2B) p=oap and (B —3y) p= 2Py . All the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of E,
Then Probability of occurrence of E; ~

A9 wad= weTel E,, E, o1 E, H ¥ @dc E, @ "ed b WDl o 8, dacl E,  °ed b Widdbdr B ol
Hac E, ® "e B W y 2 | A1 {6 venell E, E,AE, ¥ & f&dl & W 7 "t &1 wisdn p, iRl
(x=2B) p=af TAT (B—3y) p=2py D AT BT & | T AIfASHATY 3r=<i=rat (0, 1) H Rerd 7141 SRl 8 |,

E, & gc- &l Wb
TE, & "en @ miedr

Let x, y, z be probability of E,, E,, E, respectively
= X(1-y)(1-2)=«

= yi-x(1-2)=8

= z(1=-x(1-y) =y

= A-x(1-yy(1-20=P

Putting in the given relationwe get x=2y andy = 3z

= x=6z = — =6

z
A E,, E,, E, @1 HIR—I®AIY HAA: X, y, Z 8
= X(1-y)(1-2)=«
= y(l-x(1-2)=p
= z(1=-x)(1-y) =y
= 1-x(1-yy(1-20=P
fou U TR A @ Wx =2y iRy =3z

X
= X=6z = ;=6

A pack contains n card numbered from 1 to n. Two consecutive numbered card are removed from the pack
and the sum of the numbers on the remaining cards is 1224. If the smaller of the numbers on the removed
cardsis k, then k=20 =

T TS H nHre © ol AR 19 n gl ffed 8| &1 pEnTd Aiell a 1S TSl 9 Mard ol o
g 3R Sraflie Prel # TR $T AN 1224 7 | IS fabrel U Sref @1 fafteq dwemsi § § dgor @@ k
g, a4 k-20=
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Sol. Numbers removed are kand k + 1

n(n +1
M+ k+ 1) = 1224
— 2+ n—4k= 2450
— 2+ n—2450 = 4k
—  (n+50)(n—49) = 4k
= n>49

Alternative
To satisfy this equation n should be of the form of (4p + 1) or (4p + 2) taking n = 50

= 4k =100

= k=25

k—-20=5

Now if we take n = 53

k=103

n<k

S0 not possible

Hence n > 53 will not be possible.

Hindi. k d2mk + 1 I=A0 g€ )

nin+1)

—k—(k+1)=1224

= n2 + n — 4k = 2450
= n2 + n — 2450 = 4k
= (n + 50)(n — 49) = 4k
= n > 49
Alternative
T FHIGROT Bl TS BT D T (4p + 1) A7 (4p + 2) U B n = 50
= 4k =100
= k=25
k—-20=5
a9 IfT n=53ad &
k=103
n<k
gafey |99 81

ard: n > 53 W g¥g =L B |
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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. @s 1 ¥ 10 9gfawed ued € | &R U H AR b
(A), (B), (C) 3R (D) B R & Baet 7o & &l 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 10 multiple choice questions.
Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

15. @S 2 H 5 ggfawed ue & | & U3 H AR fddhed (A),
(B), (C) 3R (D) 2 f5+¥ & e an aifdsp ) 2 |

Section 2 contains 5 multiple choice questions.
Each questions has four choices (A), (B), (C) and (D)
out of which ONE or MORE are correct.

16. @Ws 3§ 5 99 & | TP UeH BT SR 0 I 9 T (G141
oMfAe) & 919 U Tl DI IUIid 2 |

Section 3 contains 5 questions. The answer to each
question is a single-digit integer, ranging from 0 to 9
(both inclusive).

D. 3w A

17. %€ 1 § 8 939 H &dd ¥ SAX 91
A (BUBBLES) @1 HIal &R WR 2 37 3R Hlg
Al gAgel BTl T8I B R (0)37d UaT by SR |
A ES & U H TaAd SR o R HIS FUIHSD 3D
& f3A SR |

D. Marking Scheme

For each question in Section 1, you will be awarded 2
marks if you darken the bubble corresponding to the
correct answer each zero mark if no bubbles are
darkened. No negative marks will be awarded for
incorrect answers in this section.

18. WS 2 & W YA H HId Hal I (STR) drel 41
ggati (§eTgel) BT I R W 4 3F JaH by
SR 3R BIg 4T gAgell BTl T8l B R I (0)
3 gar by SR | o wt Rerferdl # seomeTs
TH(—1) 3P YaT fbar S |

For each question in Section 2, you will be awarded 4
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.

19. @S 3 & & YT ¥ Had el SR dlel goaagel bl
BTAl BT TR 4 3D Y fBU SR SR BI5 Al
goTgal DIl &l BT W A (0) 3P yar by
SIRIAT | = ot Rerfadi # womcds wap(-1) 7w
gaTe fdar SIRAT |

For each question in Section 3, you will be awarded 4
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




