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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.
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READ THE INSTRUCTIONS CAREFULLY (@931 §1 M<il &1 &1 9 1<)

General 9™y :
The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so.
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2. The question paper CODE is printed on the left hand top corner of this sheet and the right hand
top corner of the back cover of this booklet.
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3. Usethe Optical Response Sheet (ORS) provided separately for answering the question.
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4. The ORS CODE is printed on its left part as well as the right part. Ensure that both these codes
are identical and same as that on the question paper booklet. If not, contact the invigilator.
3. AR, TH. BIS $9& a1 dA1 S 9 H BY gY € | YA H P a8 Il Pl qHwy & dA T8 Dl
Tl g d gRAST W BU BIs WHE ¢ | IR T8, A Fhes o1 awwd e |

5. Blank spaces are provided within this booklet for rough work.
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6.  Write your Name and Roll Number in the space provided on the back cover of this booklet
9 gRae @ fied g8 R QU U e # 3101 M dn I TR fafay |

7.  After breaking the seal of the booklet, verify that the booklet contains 32 pages and that all the
60 questions along with the options are legible.
9 gRA®T & e dred @ 918 UAT Wi of & 39 32 gS B R |l 60 U iR @ SR fawed i
J U S Ahd B

QUESTION PAPER FORMAT AND MARKING SCHEME :
YU BT YTHY AR BT ST :

8.  The question paper has three parts : Physics, Chemistry and Mathematics. Each part has three
sections.
59 gus 9 A g Gifde faem, e fage ok g | &R owm § 9 s E

9.  Carefully read the instructions given at the beginning of each section.
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10. Section 1 contains 8 questions. The answer to each question is a single digit integer ranging
from 0 to 9 (both inclusive).
Marking scheme: +4 for correct answer and 0 in all other cases.
WE 1H 8 U & VAP U & STR 0 9 9 I (11 i) & g &1 bt STl qurias € |

3P IS +4 FET IR ® T 2 0 3= g} srgwernail ¥ |

11. Section 2 contains 8 multiple Choice question with one or more than one correct option.
Marking scheme: +4 for correct answer, O if not attempted and —2 in all other cases.
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Section 3 contains 2 "paragraph” type questions. Each paragraph describes and experiment, a situation
or a problem. Two multiple choice quesitons will be asked based on this paragraph. One or more than
one option can be correct.

Marking scheme: +4 for correct answer, O if not attempted and —2 in all other cases.

WS 3 ¥ 2 IJWT © | TAD BT U YA, U ST 31Ad] U AHET Bl T 8 | $9 3TJ08 WX 3l qgfadiend
TR U8 SR | U A1 US| 31 fJhey I8 8 I € |
3P IS : +4 FE IR B I qAT 0 JATH &1 PR WR T2 —2 317 | raenaii 4 |

OPTICAL RESPONSE SHEET :
diftera Raig fe:

13.

14,

15.

16.

17.

18.

The ORS consists of an original (top sheet) and its carbon-less copy (bottom sheet).

TF IMNIARTA. 4 Th Jd (SWI I8) AR IFqd! HEA—f2d ufd (i =) B |

Darken the appropriate bubbles on the original by applying sufficient pressure. This will leave an impression
at the corresponding place on the carbon-less copy.

SHR I U8B & 3J%Y gaAgell (BUBBLES) 1 YIS SdTd STATdR BIcl BN | T8 Bl —fed el T6 & ad
I R e s |

The original is machine-gradable and will be collected by the invigilator at the end of the examination.
T g TRF—<ir=d 8 T2 98 W & 9199 IR RIS & §RT Uha &) foran S |

You will be allowed to take away the carbon-less copy at the end of the examination

TRIE & AT TR ATIDH] HEAT—Ifed I8 of ST DI AN &1 S |

Don not tamper with or mutilate the ORS.

MIARTH. BT -5/ [AHfA T B |

Write your name, roll number and the name of the examination centre and sign with pen in the space
provided for this purpose on the original. Do not write any of these details anywhere else. Darken the
appropriate bubble under each digit of your roll number.

3T T, e . 3R IR % BT A1 o T8 | QY Y @Hl § Hord § R 30R 0 SHER B | 579 9 DI
Al TSR Bl R 7 o | Al TR & &R 3P D Al AFHY goAgal Pl BIell X |

DARKENING THE BUBBLES ONTHE ORS::

19.
20.
21.

22.

23.
24,

Use a BLACK BALL POINT to darken the bubbles in the upper sheet.
Darken the bubble COMPLETELY.
Darken the bubble ONLY if you are sure of the answer.

The correct way of darkening a bubble is as shown here: .

There is NO way to erase or "un-darkened bubble.
The marking scheme given at the beginning of each section gives details of how darkened and
not darkened bubbles are evaluated.
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PART -1: PHYSICS

l PHYSICS I

SECTION — 1 : (Maximum Marks : 32)

. This section contains EIGHT questions
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
. For each question, darken the bubble corresponding to the correct integer in the ORS
. Marking scheme :
+4 If the bubble corresponding to the answer is darkened
0 In all other cases
g 1 (rferepaw s : 32)
. 39 WS H TS U & |
. TAE U $H SR 0 9 TF, A1 A, & 99 FT Td (dhdl JHG NP © |
. TP U H, 311, IR, TH. R Al YUl & AJHU aAgel DI Hrell B |
. B TSI
+4 I IR & ATHY Al BT BTl fHAT MY |
0 3T |+ Javerai #
r
1 The dinsities of two solid spheres A and B of the same radii R vary with radial distance r as Pa(r) = k(ﬁj and
r 5
pe(r) = k(a} , respectively, where k is a contant. The moments of inertia of the individual spheres about axes
. . . Ig n .
passing through their centres are I, and L, respectively, If 1. = 0" the value of nis:
A
r r)°
R a1 & <1 319 el AR B & w9ical &1 357 0t r o nr wde spen: Pall) = k(ﬁj ger pa(r) = k[ﬁj g,
. : . !
STel k Us ReRie® & | el & ST1—3U B ¥ BIbR S dTell &l & URd: STergel A [, del s | afe I—B
A
LY 3
=10 , dd Nl AT & |
Ans. 6
Sol.  Consider a shell of radius r and thickness dr

2
dl = 3 (p.4nredr)r?

I:Jdl dr

(&)

2" anidr 12
3 R®

6
2" am2dr 2 T 10
3 R
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l PHYSICS I
n 2

3 il and . When

2. Four harmonic waves of equal frequencies and equal intensities I, have phase angles O, 3

they are superposed, the intensity of the resulting wave is nl. The value of nis:

SRR GFRIAT AT el 1)1 AR 3Tt AT bl el & o 0, g %awnﬁlmﬁa@ﬁﬁawmﬁaw
(superposed) f&aT STTaT & T AR e 2 | T4 n$T AM B |
Ans. 3
A A
Sol.
/3
A< /3 3 »A
l, oc A?

Y
Let amplitude of individual wave be Athen amplitude of resulting wave 2A cos (gj =.3A

. . IS
WHF&EBHWWWAHHHWHWWWZAcos(EJ = J3A B

2
| oc (\/EA)
I =3I,
o . V. . - . —dN
3. For a radioactive material, its activity A and rate of change of its activity R are defined as A = ar and
R= gt where N(t) is the number of nuclei attime t. Two radioactive sources P (mean life t) and Q (mean life

2t) have the same activity at t = 0. Their rates of change of activities at t = 2t are R_and Ry respectively.

n
If 5 = o then the value of nis :

w%ﬁmﬁaﬁwﬁﬁﬂmAwmuﬁaﬁqaﬁaRm:A:j—ya@th% e gRT aR9TRd

D1 ST B, STef 9 t IR 19D dl F@1 N(t) B | &1 fSaiedt S1d P (3d 3y 1) T2 Q (3 o1y 21) &l 97

: R n
t=0R A AT & | STH! Alshaam aRadT I &N 9 t= 2t R AT R, HWRQ%WT%:R—P:E,?@
Q

NI A 2 |
Ans. 2
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l PHYSICS I

—t —t

—t -t
szﬂeT, R = iez

T e 21
at t=21 X
Ay
Re _ <o _2
RQ he_l €
21
4, A monochromatic beam of light is incident at 60° on one face of an equilateral prism of refractive index n and

emerges from the opposite face making an angle 6(n) with the normal (see the figure). For n= /3 the value

do
of 0is 60° and an =m. The value of mis:

Thaufi GBI BT U Yol Gb N AUaciidh dlel AHaTg ISH & T el IR 60° & DIV TR SMTURTT BN & T AT

aﬁmﬁﬁaﬁe(n)aﬁwaﬂﬁgﬁwﬁ(ﬁaé@fl)nzﬁwemﬂﬁmoz‘a‘mj—gzm?ﬁla@rm

BT A B |

Ans. 2
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Sol. sin60=nsinr ............ Q)
sind = n sin (60-1)............... (2)
Differentiating eq...(2)
0 a0 60 ﬂ+ in (60 o
cosl an =-—n cos (60-) an sin (60-r)
Differentiating eq...(1) .
60°C -> -
dr “Ir 760>
ncosr an +sinr=0

de nr )
cosb —— =—ncos (60-) +sin (60-r)

dn
do ,
el (+ cos(60—r)tan r +sin(60 —r))
de 1 ,
a0~ o560 (cos30 x tan30 + sin30)
i1
=2|5%5) =2
5. In the following circuit, the current through the resistor R (= 2Q) is1 Amperes. The valeu of I is

o o T gRuer # ufeRig R (= 2Q) # 1 v a7 garfed g1t & | a9 161 914 2 |

R (=2Q) 1Q

T,

120 4Q

— 6Q

Ans. 1
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2 10 2Q 1
MW MWW MW MW L
= = z Z20
60 E 20 o 20 60 g 20 -
Sol. T 40 = 1
—— 6-5V -_— ."""""'
6.5V —— MWW = 10Q =
= 10Q = s 120 s 40
2 120 = 40 ] ]
U
20
A"V"""A' ZQ
EE 55 20 MWW [ 1
6= 5 60 = s 20
6.5V —— 1
= = < 6.5V —— AW
1202 = 40 = 100 <
= = = 120 2 40
U
2Q
1 W
N
. 2450 .
6.5V —— = | _65_ 1amp
6.5
6. An electron in an excited state of Li?* ions has angular momentum 3h/2x. The de-Broglie wavelength of he
electron in this state is pra, (where a is the Bohr radius). The value of p is
Li2* I &) TSI AT H Th SIdei= Bl HIofig Fd7 3h/2n B | 39 AARAT H AT ) SI—s17ei] aeiaed
pra, (STl a, IR A1 )8 | 79 pHT A 2 |
Ans. 2
nh 3h
Sol. L=—-—=—
2n b
n=3
}L_D_ h _h27'cr _ 2mr
" p mv - 3 3
r= ao ?
}L_Zn n2_27t 32_2
=3 %5 = 3a03 =2na,
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l PHYSICS I

7. A large spherical mass M is fixed at one position and two identical point masses m are kept on a line passing
through the centre of M (see figure). The point masses are connected by a rigid massless rod of length ¢ and
this assembly is free to move along the line connecting them. All three masses interact only through their
mutual gravitational interaction. When the point mass nearer to M is at a distance r = 37 from M, the tension

M
in the rod is zero for m = k(ﬁj . Thevalue of k is

TP g1 MATHR SHHF M T S8 Rerd & T1 71 Ty 95 S m S M & S 9 81$R o drel
W R W W g (FF dw) | g g9t ( aNE & gEE R g8 B 9 9 ' 1 I8 |AIS SHdI
SIS aTell YW W T R FHd1 & | 9 ST § DHacl Sd] AU THedThyl & | 5d M P Fpe aren g

M
T:{EEPTF{M?EIr:3€aﬁ§ffq'\’%\'ﬂ’srm:k(ﬁjiﬁmwﬁmﬁﬁiﬁlﬂﬂkmﬂﬁ%l

r 4
Ans. 7
Sol. For point mass at distance r = 3/
GMm  Gm?
— - =ma
@p 2

For point mass at distance r = 4/

GMm sz nj [n
2 + —— =ma ~
(G r >
GMmM Gm? GMm Gm?
—_ = +
9r? 0?2 " 1607 72
7GMm _ 2Gm?
144 42
_ M
M= 288
8. The energy of a system as a function of time tis given as E(t) = A% exp(—at), where a= 0.2s*. The measurement

of A has an error of 1.25%. If the error in the measurement of time is 1.50%, the percentage error in the value
of Et)att=5sis
Th P B T t R Sl E(t) = A? exp(—at) AT §RT &1 AH &, ol o= 0.2518 | AD ATOT H§ 1.25% Bi
gferera Ffe 2 | afe a9 & 9199 7 1.50% 1 I 8 9 t=5s W E(t) P A1 ¥ gl Ffe erf |

Ans. 4
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d—A—1250/
A - 1.25%

dt
T 1.50 %

de
E
logE=2log A-at

=92

dE _, A,
E ~°A ¢

= +2 (1.25) + 0.2(7.5)
=+25+15
=+4%

SECTION - 2 : (Maximum Marks : 32)

. This section contains EIGHT questions
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct
For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
Marking scheme :
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened

-2 Inall other cases
g 2 (AfErdpa 3 : 32)

. 39 @ § 1S U ¢ |
. TAF U3 # AR faded (A), (B), (C) @21 (D) € | 39 IR fawedi # | UH a1 (e 4 If¥d Advey 98 £ |
. TP U |, 9 [l Adped ([APedi) & ogwd gaqgel (§agai) B 3. IR, TH. § HIeTl - |
. 3 TSI

+4 afe faw a0 |81 fadwen ([APpeai) & vy gaqdal (§agai) Pl Pra fbar oy |

0 afk #1E W gaAgen Hrenm 7 fHar & |

—2 3=y [T sraRerall §
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l PHYSICS I

9. A parallel plate capacitor having plates of area S and plate separation d, has capacitance C, in air. When two
dielectrics of different relative permittivities (¢, = 2 and ¢, = 4) are introduced between the two plates as shown

Resonance ==z apvancenzons | DATE: 24-05-2015 | PAPER-2 | CODE-5

Educating for better tomorrow

C
in the figure, the capacitance becomes C,. The ratio C_Z is
1

T GHIR Uit GLIRA B ufecdial ol aaha S a ufeeaisi @ e H g3 d 8 a1 59e! arg 4 &1Rar C,
2 | 579 UfeTHISAl & Hed QI AI—TeT ATUE WRIAERATDI (¢, = 2 T ¢, = 4) P WRIIGd T WY FRETFAR =

C
wﬁ%ﬁsﬂwaﬁﬂﬁﬁaﬁaaﬁaﬁmcﬁﬁrﬁﬁ%laﬁaﬂmc—iﬁl

d/2
+«—>

(A) 6/5 (B)5/3 () 7/5 (D) 7/3

Ans. (D)

Sol.

-0

Cll
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l PHYSICS I

S
C"— 2805 _ EOS
- d d
C = cc +C--_i€05 . €S
27 Cc+C ~ 3 d d
_T%s
~ 3 d
C, 7
C, 3
10. An ideal monoatomic gas is confined in a horizontal cylinder by a spring loaded piston (as shown in the figure).

Initially the gas is at temperature T, pressure P, and volume V, and the spring is in its relaxed state. the gas
is then heated very slowly to temperature T,, pressure P, and volume V,. During this process the piston moves

out by a distance x. Ignoring the friction between the piston and the cylinder, the correct statement(s) is(are)
T YUHURHY] 3MMael I Uab &fast 9a+ (horizontal cylinder) # fERT gaa five g1 9 ® (S¥R RETER) | 9v™
H I BT ATYH T, 16 P, A SRGH V, © e R {4 sraven 4 € | 319 19 Bl 9gd R—R qroHE T, a6
T A W I P, AT G V, 81 ST 8 | 39 Hihar § ke x g8 99 Rl & | fied vd a9 @ weg "9y
B UG AFA gY, T HA B(2)

1
(A) If V, =2V, and T, = 3T, then the energy stored in the spring is Zplvl
(B)IfV, =2V, and T,= 3T, then the change in internal energy is 3P,V,

7
(C) If V, =3V, and T, = 4T,, then the work done by the gasis 7PV
i is L7 PV
(D) If V, =3V, and T, = 4T , then the heat supplied to the gas is Bt
N 1
(A AfV, =2V, @ T, = 3T, &, 79 Reim & wfera o 7 PVy 21
(B) afd V, =2V, T T,=3T 8, 79 M<IR® ol § gRad= 3PV, B |
7
(C)afk v, =3V, @I T, = 4T &, 79 9 g1 foban o ardf S Py Vi |

(D) af V, =3V, TN T,=4T 8, 79 19 @1 & =i FHo %PM% !

Ans. (A,B,C)
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l PHYSICS I

P,
P, =P,
T
BB
P |_’ l—
| kx
!
X+ X
_ KX
(A) P= Pl + T
3 V.
P,==P =L
2 2 1 = X A
3P, P+ Kx
2 1A
PA
Kx = —
X= 7
Energy of spring
1 PA PV,
— Kx?= ——X Ans.
> 4 ns. A
f
(B) AU = E (Pz V2 Pz Vl)
=3PV, Ans.B
= — = —=A = —
© P, 3 KX 3 X A
Wgas == (Wpatm w Wspring)

1
(P,AX + £y KX.X)

. (Pl 2V, 1PA 2v1j

A 2 3 A
PV, 7PV,
S2P Vit T T T
D) AQ =W + AU
7PV, 3
=73 *3 (PV, —PVy)
_PVi 3 (4p 3y _py,
-3 2 (3
7PV, 9 41P,V,
= —P,V. = —
3 T 6
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12.
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l PHYSICS I

Afission reaction is given by #35U — 20 Xe + 33Sr+ x +y, where x and y are two particles. Considering

Z35U to be at rest, the kinetic energies of the products are denoted by K, K, K, (2MeV) and K (2MeV),

Sr?
respectively. Let the binding energies per nucleon of 235U, 12 Xe and 33Sr be 7.5 MeV, 8.5 MeV and 8.5
MeV, respectively. Considering different conservation laws, the correct option(s) is(are)

T fae ufsran 235U — 140 Xe + J4Sr+x +y <1 AT B, STEl X AAT y Q1 HYI 8 | 236U faRmAraRen # § don Sedrei

@1 TS FHSY wH: K, Ko, K (2MeV) derm K (2MeV) 3 il Y 8 1 235U, Y49 Xe @orm 33sr 1 ufd
AN d&1 HoAiall b1 HA: 7.5 MeV, 8.5MeV T211 8.5 MeV o | fafi=1 \xeror a4l &1 &9 @ gg |l

fapea 2 (8)

(A)x=n,y=n, K, =129 MeV, K, = 86 MeV
(B)x=p,y=¢e, K, =129 MeV, K, = 86 MeV
C)x=p,y=n,K :129MeVK :86MeV
(D) x=n,y=n, K, =86 MeV, K = 129 MeV
A)

SOU—e X +33 ST+o X 45 Y
X=y=n
Q=236x7.5—-(140 x 8.5+ 94 x 8.5)
=1770— (1190 + 799)
=219 MeV
InAand D energy and charge conservation is followed
So Q=K +Ks+K +K
=129+86+4
=219
InD,
pxe > pSr + px + py
so conservation of momentum will not hold

Two spheres P and Q of equal radii have densities p; and p, , respectively. The spheres are connected by a

massless string and placed in liquids L, and L, of densities ; and o, and viscosities N; and M3, respectively.
They float in equilibrium with the sphere P in L, and sphere Q in L, and the string being taut (see figure). If
sphere P alone in L, has terminal velocity v/, and Q alone in L, has terminal velocity VQ , then

IR a1 aret |1 AT P de Q & °+icd Ll p, AAT p, & | Tl DI Th SIAM Afed SR 4 Ssdr 6,4 o,
T dTel dAT My T M, TN O] dTel &ai L, Td L, H STl Sl 8 | arargeed § el P &d L, 9 a1 Q &4
L, # 3=ar 2 don S o k5 @ (o <) 1 3fR e Py e | L, W ST W S| Wi 97 \jp 81T B
3R Tl QT L, # el | ST W AHIA 97 Vo &, a9

(P)

(A) % - 2—2 (8) % -2

L, @
(©) Vp.Vg >0 (D) Vp.Vq <0
(AD)
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o
Gy

G,
()

For floating =9 & forg

(p, + p)V=(o,*+0,)V

pptp,=0, %0,

since strings in taut so gfe = T g8 ©

P <O, P, > G,

Sol.

r? (o2 — P19

V g
) N2

P

2 (01— p2)9
v = 2omP)8
Q- 9 n
since o, —p, = —(c, —p,)

Ve

Vo

m
Uy

A .\7Q <0 because V, and V, are opposite
Vp Vg < 0 FIfH V, qer v, faaRa 8

13. In terms of potential difference V, electric current I, permittivity g, , permeability p, and speed of light c, the

dimensionally correct equations(s) is(are)

favarR v, g aRT 1, WA &, TRIRAT p, T B BI a1l ¢ P A i wu 3§ 981 fdved ©
®
(A) pol? = goV? (B) ol = poV (C) I =g,V (D) pocl = 5V

Ans. (A,C)
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A)

©

So
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: 1 1 MgN?A
Energy of inductor ELIZ - EOTIZ

WP DI SHoll

. 1., 1 A,
=—-CVi==¢,—V
Energy of capacitor 5 > So d
AgRA B FHot

A

A
o 712 & € EVZ have same dimension ¥¥T a1 8

So g4 pu I? & €, V> have same dimension ¥HI faHT 8
Q=CV

Q_¢v
t t

-—€nf ——
=% 77

A
7 have unit of speed =1 T 7D 7

1= eOCV

Consider a uniform speherical charge distribution of radius R, centred at the origin O. In this distribution, a
spherical cavity of radius R,, centred at P with distance OP = a= R, — R, (see figure) is made. If the electric

field inside the cavity at position  is E(F) , then the correct statement(s) is(are)

(A) E is uniform, its magnitude is independent of R, butits direction depends on
(B) E is uniform, its magnitude independs of R, and its direction depends on

(C) E is uniform, its magnitude is independent of a but its direction depends on 3

(D) E is uniform, and both its magnitude and direction depends on z
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TS IS0 R, TN T | 3TA¥1 Hcd 1 AT Ml ol favg O R B @ | 330 & R, F3sam 7o PR afsd
TP MATdR feHT (cavity), STef OP=a=R, —R, &, 315 ol & | (o <) | Ift it & oz Refy 1 =

faga &3 E(r) ?, a9 98 F2 2 (2)

(A) E T 9 &, 391 URATYT R, R 1R 781 &R 8 «ifdbs gaa faen [ iR AR o=l 2
(B) E U& WH &, 3HHI URAT R, R 1R &var € «ifdst g faen ;[ R AR aeefi 2 |
(C) E U ¥4 2, 39! uRHATT a W R 781 &var ® afdha gaa fawn g i Ak ol 2 |

(D) E Us wa 8, Ud uREror gor faen S 3 iR AR &va 2 |
Ans. (D)
Electric field in cavity Jf2®T1 # faga &=

_ pOP
E~ 3¢,

OP=R,—R,
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In plotting stress versus strain curves for the materials P and Q, a student by mistake puts strain on the y-axis
and stress on the x-axis as shown in the figure. Then the correct statement(s) is(are)

gereif P e Q, & ufdaa—fagfi (stress-strain) T Wiem § T BTA Toldl ¥ y-31e TR Ay derm x fel wR ufadaa
TUITaT B | 99 |8 o (&)

>
»

(A) P has more tensile strength than Q
(B) P is more ductile than Q .
(C) P is more brittle than Q Strain P
(D) The Young's modulus of P is more than that of Q. Q
(A) P &1 a=-—am™ed (tensile strength) Q & 21fda 2 |
(B) ugref P usrel Q ¥ @1fde d=1 (ductile) 2 |

(C) uated P ugTef Q ¥ 31f¥% iR (brittle) T | Stress
(D) Tl P &1 AT ARl T ustef Q & I UARRIAT OTieh o 31 ¢ |

(AB)

v

\ Strain

S

stress

Breaking stress of P is more than Q so P is more ductile

P &1 9o faed Q J ifds &

1
strain fa@fa = y stress PIRER]
Yp < YQ

A spherical body of radius R consists of a fluid of constant density and is in equilibrium under its own gravity.,
If P(r) is the pressure at r(r < R), then the correct option(s) is (are)

TP THAA T & IRl B MAThR fie B a1 R 8 ToH I8 30 W & THald & YA H ATATaRT A & |
I 39d v 9 A r(r<R) W @ P(r) 8, 99 98 fAwey & (B)

(A)P(r=0)=0

P(r=3R/4) 63
P(r=2R/3) 80

P(r=3R/5) 16

P(r=2R/3) 21

Pr=R/2) 20
P(r=R/3) 27
B,0)
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Sol.  Gravitative field at a distance r r g3 W [wET &

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-2 | CODE-5

l PHYSICS I

4 3
- 2 3
Consider a small patch of width dr at a distance r
r a1 W dr A1TTE & ey W gd
P +dP
P
4
—dP. AA= EGrcpr AAdr. p
P r 2
IdP:IA'G PRy
3
O R
po 4G0%nfa_po]
3x2
_ 26’ 2 _
pP= T[R —r } = P=c(R*-r?
2
3R 2 9R 7R?
r=— p=CR " 16 =c —
! 16
2R , 4R? 5R?
= — = = S c—
r 3 P, C(R gJ 9
h_83
P, 80
2
(= 3R P = C(RZ—iRZJ _ C16R
9 3 25 25
2 2
r:2_R R:CRz—ﬂ _C21R
5 4 25 25
Py _ E
P, 21
R*) 3Rr?
— _cR?-—| _
r=R Ps— ( GJ =79
2 2
R ZC(RZ_R_J_SL
3 ¢ 9 9
B _2A
P, 32
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SECTION - 3 : (Maximum Marks : 16)

This section contains TWO paragraphs

Based on each paragraph, there will be TWO questions.

Each equation has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

0 If none of the bubbles is darkened

—2 In all other cases
@g 3 (rferdpaw 3id : 16)
9 WS H Gl AJHE ¢ |
TAE AJHT TR & U 2 |
TAF U3 # AR faded (A), (B), (C) @1 (D) € | 39 R fawedi # A U a1 (e 4 If¥d Awey 98 £ |
TP U & o, 9l w81 fiven (Reedl) & oy gagal (Fagai) P13l 3R, TH. H Plall B |
3 AT
+4 afe faw 9 |81 fadwen (fAepeai) & vy gaqdal (§agai) I e fbar oy |
0 3fX B W goAger Hren 7 fFHar 81 |
—2 3 {1 3raRerall W

PARAGRAPH # 1
17to 18
ITWE# 1
17918

In a thin rectangular metallic strip a constant current I flows along the positive x-direction, as shown in the
figure. The length, width and thicknes of the strip are |, w and d, respectively.

A uniform magnetic field B is applied on the strip along the positive y-direction. Due to this, the charge carriers
experience a net deflection along the z-direction. This results in accumulation of charge carriers on the surface
PQRS and is appearance of equal and opposite charges on the face opposite to PQRS. A potential difference
along the z-direction is thus developed. Charge accumulation continues until the magnetic force is balanced
by the electric force. The current is assumed to be uniformly distributed on the cross section of the strip and
carried by electrons.

TR AR o1g 31 U& Ul SATeR USe! § THaHM (g a1 [ 9911 x-fawn # yarfad & 81 & | 92
B TS, FrSTs T HICTs HHS: |, wTATd § | el R gD y-fawn § Ush thad™ gead B o™l 1 & |
TP BRI AMALATRD z-f3en &) R fAefia 2d € | IRumHa: Fd8 POQRS WR AMAT@TE®] &1 Haa+ 8ial & a1
PQRS & AMM & hald TR TRIR g fAuRIa ammaer o1 e @ | U fawia z-faen & @y 59 uar Qs e
2 | MY AR BT I8 FAIT TG TP ]I 361 © 99 b [$ Fraod 9, Igd 9o F Fgferd el a1 o | faega
gRT &1 YATE ST A1 B gRT AAT UST! B UL HIC W THIAM & |

: K
S B—;f x
S[fd M
Q z
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Consider two different metallic strips (1 and 2) fo the same material. Their lengths are the same, width are w,
and w, and thicknesses are d, and d,, respectively. Two points K and M are symmetrically located on the
opposite faces parallel to the x-y plane (see figure). V, and V, are the potential differences between Kand M
in strips 1 and 2, respectively. Then, for a given current I flowing through them in a given magnetic field strength
B, the correct statement(s) is (are)

(A) Ifw, =w,and d, = 2d,, then V, = 2V, (B) Ifw, =w,and d, = 2d,, then V, =V,

(C)Ifw, =2w,and d, = d,, then V, =2V, (D) Ifw, =2w,andd, =d,, thenV, =V,

& & AT (metallic) ST &1 Q1 -1l ufeeal (1 TMT2) B of | STd! A=I8dl SRR &, Arsrsdl Haen:
W, Qg w, T HICTgdT A d, dd, € | &1 g KdATM x-y T & FHI=IR AHA—AT9 & Beld] IR R & |
ufeedl 1qen2 § K denM & e fa9ar=iR sHe: V, o0V, € | 99 S99 98+ drell Teb &1 7Y faege ey 1 e
T < TR D &5 B g BB forg IE wUF ' (@)

(A) Tfe w, =w, Termd, = 2d,, T8V, = 2V, (B) afe w, =w,qermd, =2d, @V, =V,
(C)afe w,=2w,dard, =d, T8V, =2V, (D) afe w, = 2w, dermd, =d, qEV, =V,
(A, D)

V,, =V, .
qvB= W v velocity of electrons v SATETH BT A7
V.-V =wvB.

| = neAv = ne(wd)v

I

wv = ——
ned
Vi, -V —LB
™K T hed
(A)w,=w, d =2d, = V,=2V,
(D)w, =2w,,d, =d, = V.=V,

Consider two different metallic strips (1 and 2) of same dimensions (length I, width w and thickness d) with
carrier densities n, and n,, respectively. Strip 1 is placed in magnetic field B, and strip 2 is placed in magnetic
field B,, both along positive y-directions. Then V, and V, are the potential differences developed between K and
M in strips 1 and 2, respectively. Assuming that the current I is the same for both the strips, the correct
option(s) is (are)

(A)IfB,=B,and n =2n,, thenV, =2V,

(B)IfB,=B,and n, =2n,, thenV, =V,

(©)IfB,=2B,andn =n,, thenV,=0.5V,

(D)IfB,=2B,andn =n,,thenV,=V,

HA AHR (TS |, ATSTg W AT AICTs d) B AT ATeid yardi &1 &1 ufeedi (1 o0 2) e sderarsasi
@ T HHY: N, AN, & B of | TSI 1 I I &3 B, TA1 YS! 2 P1 FHabIg &3 B, H ¥&1 1 8 | gD
&3 B, TN B, IS y-fawn 4 € | 99 ufeedi 1 dem 2§ K 9o M & 919 fava=R w99 V, @90 V, € | SF1 ufeeal
# g8 qrefl fagd gRT 1 B ¥AE A gY 98 Qe 7 (@)

(A) af& B, =B, dMn, =2n,dqV,=2V, 2|

(B) af& B,=B,dMn, =2n, 9V, =V, 8|

(C)3afe B,=2B,d2Mn, =n, ddV,=05V, 2|

(D)afe B,=2B,deMn, =n, qdV,=V, 8|

(A, C)
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IB

Sol. V,—V, = @

(A)n =2n,; B,=B, =V,=2V, (correct 9)

2 1 2
(C)B,=2B,, n =n,
V, =2V, = V,=0.5V, correct I

PARAGRAPH # 2
19to 20
ITWT # 2
199 20

Light guidance in an optical fiber can be understood by considering a structure comprising of thin
solid glass cylinder of refractive index n, surrounded by a medium of lower refractive index n,. The
light guidance in the structure takes place due to successive total internal reflections at the interface
of the media n, and n, as shown in the figure. All rays with the angle of incidence i less than a
particular value i are confined in the medium of refractive index n,. The numerical aperture (NA) of
the structure is defined as sin i .

T UBTIY g H UHR b1 UREET b WREAT fHGH n, AYAAATD ATl DI BT Ub Al AT
(Fafdiex) v SUY H9 AUad A1 n,drdl H1egq A foRT & gIRT GHAT S ADbal & | 39 G491 § GBI
H1 ufkged A1egql n, TAT n, & FAYS UR IR qul ATdR® uradd g1 siar
(faz <) | gaTer ®1 d G fHIo 9951 39 G917 & AR U Muas 191 i BT 719 U fafdrss o7
i W P BT e WA H n, JUAdAID b HEGH § W8 U URAET R Wbl & | AT P G AHD
gR® (numerical aperture) (NA) sin i gRT aR¥Ifq far Sirar 2 |

n, >n,
Air | Cladding n,

sy ™oy ~a _»

19. For two structures namely S, with n, =4/45/4 andn,=3/2,and S, with n, = 8/5and n, = 7/5 and taking the

refractive index of water to be 4/3 and that of air to be 1, the correct option(s) is (are)
_ _ _ _ S o 16
(A) NA of S, immersed in water is the same as that of S, immersed in a liquid of refractive index E

16

(B) NA of S, immersed in liquid of refractive index E isthat asthat of S, immersed in water

4
(C)NA of S, placed in air is the same as that of S, immersed in liquid of refractive index E

(D) NA of S, placed in air is the same as that of S, placed in water
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g1 |9=9A¢ S, fEH n, =+/45/4 vd n,=3/28 T2 S,fTEH n =8/5VF n,=7/5% | Ul BT AUAAAIH
4/3T4 917 &1 AUadA1H 1ad gY 98! faweq (7)

16
(A) S, @ NATIAT & gar1e wR g8l 2 o1 & S, aﬁﬁeﬁuaa‘quﬁ arel €9 H I W T |

16
(B) S, ®1 NA E?ﬁqa?‘f:ﬂ'iﬁ arel €9 H Q911 UR 981 & ol {6 S, &1 urdfl A g wR ® |

4
(C)S, @1 NA I a1g d &4 R J81 & Sl & S, &l E?ﬁqa?‘f:ﬂ'iﬁ arel €9 H QI W B |

(D)S, @ NASH arg d &4 4R 981 & ol f$ S, ! url # g4 R ¢ |

(A.C)

n,sini_=n, sin(90 —c)
. ny
sinc = n_1
Where n_ : Refractive index of surroundings
S8l n, : ATERYT ST Sa® o |

2
NAcsin =& p-f2 1 =
_Slnlm—n nf —ns ny —n;

S
For S, in Air
g1 H S, % forg

Na L[45_9 3
“1V16 4 " 4

6
For S, in n = E

6 .
= Ji5 d S, % forg
Ji5 (45 9 315

NA= 5" V16 2~ m

For S, in water

ul # S @ fog

NA_L/E_E_s(gj_g
T (V16 4= 714)7 16
For S, in Air

g1 Y S, forg
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1 (64 49 1
NA= T (50— = At
1V2s 25 " 5

For S, inwater
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ur § S, fog
_1 64 49 315
NA= @pV2s 25 =575
16

For 82 inn = ﬁ

=Y

16
nszﬁﬁsziﬁﬁm

9

NA = = —
16 5 16
_ 4

For S,sinn = —E

4 .
nS:EﬁSZEM%N
_Jis [64 49 Ji515 _ 3

NA= =~ 5 2572 5 "2

20. If two structures of same cross-sectional area, but different numerical apertures NA, and NA,
(NA,<NA)) are joined longitudinally, the numerical aperture of the combined structure is
gfg gvIa” JATTIXRI DTC gl3Imel  arel OR=q A A=A AT AEITTHS GRS NA1 aiT NA2

(NA,<NA) arefl &1 \XF181 Bl JJeed ®U H Th ga8 A SIST AAl & | GG AAIST BT G E&ATHD

FRE 2 |
NA; NA,
(A) NA, TNA, (B) NA, + NA, (C)NA, (D)NA,
Ans. (D)
B \\\\\\\\\
NA = —Nf —n3
S
NA, <NA,
Therefore the numerical aperture of combined structure is equal to the lesser of the two numerical aperture,
which is NA,

$AfeR) YT FAIST BT GATHD §RD, a1 GEHD §RPI 4 A HH dTel & axTaR 81| SIfd NA, 2 |
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PART - Il : CHEMISTRY

Atomic masses : [H=1,D=2,Li=7,C=12, N=14, O =16, F = 19, Na = 23, Mg = 24, Al = 27,
Si=28, P=31,S=32 Cl=355 K=39, Ca=40,Cr=52, Mn =55, Fe =56, Cu=63.5, Zn = 65,
As =75, Br=80,Ag =108, | =127, Ba= 137, Hg = 200, Pb = 207]

SECTION — 1 : (Maximum Marks : 32)
This section contains EIGHT questions.
The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.
For each question, darken the bubble corresponding to the correct integer in the ORS.
Marking scheme :
+4 If the bubble corresponding to the answer is darkened
0 In all other cases

@g 1 (3Aferdpa s : 32)
39 WS H TS U & |
TAF U BT IR 0¥ 9w, A1 A, & I &1 UF Thdt ABI oI 2 |
TP U H, 311 IR, TH. WR Al YUl & AJHU aAgel DI Hrell B |
3T AT
+4 I IR & ATHY gl DI DIl [HAT WY |
0 31 | arqenaii #

21.

Ans.
Sol.

22

Ans. (6)

Sol.

In the complex acetylbromidodicarbonylbis(triethylphosphine)iron(ll), the number of Fe—C bond(s) is
Hg{d acetylbromidodicarbonylbis(triethylphosphine)iron(ll) % Fe—C §¢ (d8) &1 |41 &

3

[Fe(CH,CO)Br(CO),{P(C,H)),}.]

CH3—ﬁe Ligand —— One Fe—C bond

CH,-C® fofvs —— T% Fe—C 9%
g

CO Ligand ——two Fe—C bond

CO ferivgs —— 31 Fe—C 9=

Among the complex ions, [Co(NH,—CH,-CH,—NH,),Cl,]*, [CrCI,(C,0,),]*, [Fe(H,0),(OH),]*,
[Fe(NH,),(CN),I-, [Co(NH,—CH,—CH,—NH,), (NH,)CI]?* and [Co(NH,),(H,O)CI]?*, the number of complex ion(s)
that show(s) cis-trans isomerism is

f&a 1 Hget Ara, [Co(NH,~CH,—CH,~NH,),Cl,]*, [CrCl,(C,0,),]*", [Fe(H,0),(OH),I*, [Fe(NH,),(CN),],
[CO(NH,~CH,—CH,—NH,), (NH,)CI]?* G211 [Co(NH,),(H,0)CI 2+, % Hdqal 3Ma RIai) &1 |1 il gHuel—faue
(cis-trans) FHGIIAT gid 2 (§)

All the complexes given show cis-trans isomerism

fy W a9 Fqa THuE—faue FEEadr S € |
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Ans.
Sol.
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[CO(NH,~CH,~CH,~NH,)CL]* [(CrCL(C,0,)
Cl Cl
en Co en en Co ox Cr_ Ox 0>\</Cr\
VI \/| \ VI |
Cl Cl
[Fe(H,0),(OH),I [Fe(NH,),(CN),I
OH OH
H,0 CN NH,
0 N / NP2 A JCN NC(] LCN
| ~ 4 IFe\o /|Fe\ /'|:e\
OH, H0 H, H.N CN NC CN
H,0 N NH,
[Co(NH,~CH,~CH,—NH.,),(NH,)CI]** (CO(NH,),(H,0)CIl*
NH
i) e HO\| /NH HN\| /NH
en Co\ ch Co/én ) \ Co
VI N, N N HNTL SN,
Cl o NH,

Three moles of B,H; are completely reacted with methanol. The number of moles of boron containing
product formed is

A A1 (moles) B,Hg @1 AT & |1l Feei ffAfhAl 81 & | 91 g3 IRTH AT IR & Al BT [T
g

6

H, + 6CH,OH—— 2B (OCH,), + 6H,
For 3 moles of B,H, mole of B containing product formed = 6

3HId B,H, @ forv B gat fAfia Scure & #iet = 6

The molar conductivity of a solution of a weak acid HX (0.01 M) is 10 times smaller than the molar

0 . . .
conductivity of a solution of a weak acid HY (0.10 M). If A, _ = 22_ | the difference in their pK, values,

Y_ L
pK, (HX) — pK, (HY), is (consider degree of ionization of both acids to be <<1)
UH gda Fd HX (0.01 M) & faeas &1 #ieR aradal (molar conductivity) T6 A g§dd 3Fa HY

(0.10 M) & facad & MR aTawar | 10 a1 9 2| IfX K?(_ zkg_, ag 9% pK, BT IR,

pK, (HX) — pK, (HY), ? (191 3l & ATI=HI0T BT AT (degree of ionization) <<1)

A =M
X
= Aot h mh A = M ® My @)
7\‘m o
Also Lo = So A, (HX)= A, o and A (HY)= oL,

(Where o, and o, are degrees of dissociation of HX and HY respectively.)
Now, Giventhat
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l CHEMISTRY I

= x:n a,=10 x x:n o,
o, =10 o, ()
2
K,= Ca , but a<<l, therefore K_= Co?.
1-a a

K,(HX) _00laf 001 N ER
K,HY) ~ 0l1a3 ~ 01 = (10

~ 1000
log (K, (HX)) —log (K, (HY)) =-3.
pK, (HX) - pK_ (HY) = 3.
gel: by zk‘;

HT X~ Ht
= ix & My (@)
7\‘m o o
37, Do =aq, 37d: A (HX)= A, o, @& A, (HY)= A o,
(STET o, TAT o, A HX TAT HY & Ao &1 /5 2 )
e, fowe &
A_(HY)=10%_(HX).
= x:n a,=10 x x:n o,
o, =10 o, 2
Co?
Kazl—, Ifpe a<<1, 39 UBR K_ = Co?.
-

K,HX) 00laf o001 (1V_ 1
KoHY) = 0103 ~ 01 (Ej ~ 1000

= log (K, (HX)) —log (K, (HY)) =-3.

= pK_(HX)—pK, (HY)=3,

f 2

25. A closed vessel with rigid walls contains 1 mol o ggU and 1 mol of air at 298 K. Considering complete

decay of Zggu to zgng, the ratio of the final pressure to the initial pressure of the system at 298 K is

Th g aRT arel 98 9o § 298 K R 1 ®el 235U @ 1 #ie a1y siafdfse € | afy 235U @1 235Pb# yof

&g 8, 99 298 K R f&1a & ifvas <19 qen g a19 1 Fgurd 2
Ans. 9
Sol. Initial moles of gases=1

238 206 4
U—— “gPb+85He +6_,e°

Inital moles 1 moles
Moles after 8 mole
decompostion
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l CHEMISTRY I

Total gaseous moles after decompostion = 8 + 1 = 9 moles

Ratio of Pr_ni_g
atioo pressures Pl ni
A9 & gRfA™yes Ma=1

238 206 4
U—— “gPb+85He +6_,e°

RIS A 1A
faees & gvard 8 Al
Il

fges & Jvama g AW AId =8+ 1=9 HIA

Py 9
HERCIRSKUIGE = =
3 koo
26. In dilute aqueous H,SO,, the complex diaquodioxalatoferrate(ll) is oxidized by MnOj . For this reaction, the

ratio of the rate of change of [H*] to the rate of change of [MnO}] is
g STt H,S0, ¥ Had Seudarssaiiaiaemye(ll) (diaquodioxalatoferrate(ll)) MnO; ERT ifafiga B 2 |

39 kAT # [H*] & aRed= @1 &% T [MnO;,] @ URad= 1 &% &I AJUd 2
Ans. 8
Sol.  8H" +MnO, + [Fe(H,0), (OX),”” —> Mn> +Fe* +4CO, + 6H,0
rate of change of [H'] _ : [H] & aRads &1 R
rate of change of [MnO;,] [MnO; ] gRads & &)

27. The number of hydroxyl group(s) in Q is
IE (products) Q # BTSSRI WHE,/AHE! (hydroxyl group(s)) & & &

He H = agueous dilute KMNO, (excess) _
HO heat 0°C
H,C CH,
Ans. (4
H* 1,2—Methyl Shift A
% S %
H _H,0 + —H
Sol.
OH CH,CH,
aq. dilute o
KMnO,(excess) 0°C
OH
OH
OH S

Resonance Eduventures Pvt. Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Tel. No. : 0744-3192222, 3012222, 3022222 | Toll Free : 1800 200 2244 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | Email : contact@resonance.ac.in

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Pag e | | 28




Resonance

Educating for better tomorrow

OH CH, CH,

JEE-ADVANCED-2015 |

DATE: 24-05-2015 | PAPER-2 | CODE-5

l CHEMISTRY I

H+ 1,2-7frel favemo= A
> —_—
—HZO + -

KMnO,(smfere)
OH S
28. Among the following the number of reaction(s) that produce(s) benzaldehyde is
faifeRad % a=ITeSieTgS (benzaldehyde) &1 STE B+ aTelt AfAfshar @rAfharar) b a<ar @
| AN CO, HCI
I = Anhydrous AICI,/CuCl -
X CHCI, H.O
I, -
| = 100°C
X COCI H
2
i | = Pd-BaSO,
CO,Me DIBAL-H >
V. Toluene, —=78°C
H,O
Ans. 4
CO, HCl
Sol. (|) Anhydrous AICI, /CuCI

(Gattermann Koch reaction)

CHCI,
O
100°C
COCI
(i @ PdBaSO @

CHO

(Rosenmund's reaction)

0°C

OH

OH
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l CHEMISTRY I

CO,Me CHO

DIBAL-H
(|V) Toluene, —78°C

|

(Partial reduction)

+ CH~OH

CHO
CHO
CO, HCI R CHCI,
gd. () fArsiet AICI, /CuCl (1 @ __HO o
100°C
(re=E @ ra st
COcCI CHO CO,Me CHO
H,
(1 @( oo (V) _DIBALH + CH—OH
4 <fged, -78°C
(RIogTS ffa) (@R )
SECTION - 2 : (Maximum Marks : 32)
. This section contains EIGHT questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct.
. For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.
. Marking scheme :
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
—2 In all other cases
g 2 (Aferdpa i : 32)
. 39 TS H S U B |
. TAF U3 # AR faded (A), (B), (C) @21 (D) € | 39 IR fawedi § | UH 41 (e 4 If¥d Awey 98 € |
. TP U H, 9 [l Adped ([Aheti) & orgwd gaqgel (§agai) B 3. IR, TH. § HIcll - |
. B TSI
+4 Ife faw a1 |81 fadwen (APeui) & /vy gaqgal (§agai) I e fbar oy |
0 afk #1E W gaAgen wren 7 fHar 8 |
-2 3= Y sraverel #
29. Under hydrolytic conditions, the compounds used for preparation of linear polymer and for chain termination,

respectively, are
(A) CH,SICl; and Si(CH,),
(C) (CH,)SICl, and CH,SICl,

(B) (CHs),SiCl, and (CH,),SiCl
(D) SiCl, and (CH,),SiCl

SA—3TTECHIA 37T ¥, 3T 9§ & fAva (preparation) TeI Tl FAUE & fog R ARl &1 suam

BT B, 98 HAIR, &
(A) CH,SICl, @I Si(CH,),
(C) (CH,)SICl, @I CH,SiCl,

(B) (CHS,),SiCl, @2 (CH,),SiCl
(D) SiCl, @I (CH,),SiCl
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Ans.  (B)

Sol. For linear polymer, we need R,SiCl, and for termination, we need R,SiCl.

gl NG 9gad P ¢ 8 R,SICI, B STaegehel Bl &, TAT el FH9 o o 89 R SiCl ® Sfraegeedl Bl & |

l CHEMISTRY I
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30. When O, is adsorbed on a metallic surface, electron transfer occurs from the metal to O,. The TRUE
statement(s) regarding this adsorption is(are)
(A) O, is physisorbed (B) heatis released
(C) occupancy of n;p of O, is increased (D) bond length of O, isincreased

T 9T I8 TR O, BT AfITOT (adsorbed) BTF W &7 A O, Pl Foidg = RAFRT (electron transfer) BT 2 |
39 SNy & IR § W fAweu/ el & )

(A) O, &1 Hifrd rferenyor grar & | (B) %™ rpetcll R |
(C) O, 3, &1 LT (occupancy) I & | (D) O, @ 3a= <18 (bond length) T |
Ans. (A

Sol.

: o
CH, I CH,

CH, ey CH:

CH,
OH
O O @)
H'/Heat . H,0
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31 One mole of a monoatomic real gas satisfies the equation p(V — b) = RT where b is a constant.
The relationship of interatomic potential V(r) and interatomic distance r for the gas is given by

Tdh Ald UHURAT]S A 319 FHIHR01 p(V — b) = RT &l G &<l &, 98l b U Faaie 21 59 I &
JARTIRAS (interatomic) fava (potential) V(r) T SIRTIRATIS SR r & 914 BT T T |

Resonance ==z apvancenzons | DATE: 24-05-2015 | PAPER-2 | CODE-5

Educating for better tomorrow

V(r) V()

® 0 \/ ; ® O :

V(r) V()
© © o r
r
Ans. (C)
Sol. P(V—b) = RT
oy pp = PV_Pb
= FVorh s RT RT
Pb
142
= 2Rt

Hence Z> 1 atall pressures.

This means, repulsive tendencies will be dominant when interatomic distance are small.

This means, interatomic potential is never negative but becomes positive at small interatomic distances.
Hence answer is (C)

P(V—b) =RT
PV  Pb
_Pb = LA ]
— PV-Pb e
Pb
142
= 2= MRy

o dfi gTdi W Z>1 7 |

3rerfe wfdrador wgfe ywrdt Erft S sraRaRAT S g8 @ Bl 2

T FRURATE fa9a H Y FOTHS TEI BT 8 Wfh HH JRURATTARI RIAT W GAHAS Bl STl 2 |
Id: SR (C) R |
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32. In the following reactions, the product S is

fer=faRaa srfifeare & Sae S @

H,C o, T
ii. Zn,H,0
H.C XN
7
0
.C =

H.C Ny
N\

Ans.

Il
Sol. (.) O, Mo —H @CK
I) Zn,H,0O \G(/C_H (Addition elimination
Il

Reaction)

Sol. H,.C H0, H
(i)Zn,H20

51
%ﬁ
e et

33. The major product U in the following reactions is

frfaReaa sfafeani & e s U

CH,=CH-CHj,H" T radical initiator, O, U
high pressure,heat ”

H

o—I

/ e

H.C. CH, O o CH,
s 2 O\
©)\/ ©)<o/ )©)\/ - ©)‘\/
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l CHEMISTRY I

H,C CH
NA S8
CH HC e 0-0-H
CH,=CH-CH,, H® radical initiator, O, HC
Sol. @ High Pressure, A
(Friedel Craft Cumene Cumene Hydroperoxide
Alkylation) (T (V)
H.C CH
\ 3
cH’ :g ~0-O-H
CH,=CH-CH,, H" _ @ D YD, O, 3
T 3= 99, A
(freat HToe FA T BT SIURIATSS
Qe et on) (T) (V)
34. In the following reactions, the major product W is
fr=fafeaa afafeanel § ge0 ST we
OH
NH, , NaOH
NaNO,,HCI >
©/ 0°C V ¢ W
) : N=N OH (B)
: HO
C) N:N (D)
Ans. (A
sol N=N-Ph

OH

NaOH
©/NH2 NaNOz,HCI ©/N CI° “/ a
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35. The correct statement(s) regarding, (i) HCIO, (ii) HCIO,, (iii) HCIO; and (iv) HCIO, is(are)
(A) The number of CI=0 bonds in (ii) and (iii) together is two
(B) The number of lone pairs of electrons on Clin (ii) and (iii) together is three
(C) The hybridization of Clin (iv) is sp®
(D) Amongst (i) to (iv), the strongest acid is (i)
(i) HCIO, (i) HCIO,, (iii) HCIO, Tert (iv) HCIO, & e+ # W&l fdwed/fAwal & (£)
(A) (ii) T2 (jii) § CI=0 d&if B &7 TSI & 2 |
(B) (ii) T (iii) § Cl W= Yab1a! ™ gerag il (lone pairs of electrons) &1 AEAT FEH A & |
(C) (iv) & Cl &1 HHRT sp® B |

l CHEMISTRY I
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(D) (i) & (iv) ¥ T ydel 3%t (i) B |
Ans.  (BC)
Sol.
0
4
$Cl-0-H Cl Ci 7
g Yy Y ZABN
7 on 7 l Non o o OH
(i) (ih) (i) (iv)
* Number of lone pairs on Cl in (ii) & (iii) together is 3
* Hybridisation of Cl in (iv) is sp?
* Strongest acid is HCIO, (iv)
0O
4
gl o
¢CI-O-H
|| o 7 1 on
O OH
(i) (ih) (I") (iv)
* (if) @ (jii) 1 F Cl IR QT A B Hw@n 3 |
*(iv) § Cl &7 HHRT SpR |
* ggea 3 HCIO, (iv) B |
36. The pair(s) of ions where BOTH the ions are precipitated upon passing H,S gas in presence of dilute HCI,
is(are)
3 g7, STat Q41 M @ HCI &) IuRerd # H,S 1 yarfed &3 W 3@aifid (precipitate) 14 2, 8 (8)
(A) Ba?*, Zn?* (B) Bi®*, Fe3* (C) Cu?*, Pb2* (D) Hg?*, Bi®
Ans.  (CD)
Sol. Precipitate is formed on passing H.S in acidic medium i.e. ion must be of group II.

cu?, Pb*, Hg? , Bi**
B orlIg HIEAW H S vatfed S W s@ey (i g g, srerfq o fgdia wE & ' Ay
cu?*, Pb*, Hg? , Bi**
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SECTION - 3 : (Maximum Marks : 16)

. This section contains TWO paragraphs.

. Based on each paragraph, there will be TWO questions.

. Each equation has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct.

. For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.

. Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
—2 In all other cases

@g 3 (Aferdpaw 3id : 16)

. 9 S § Q1 WS ¢ |
. TP VT R &l T ¢ |
. TAF U3 # AR faded (A), (B), (C) @1 (D) € | 39 R fawedi # A U a1 (e 4 If¥d Awey 98 £ |
. TP U & o, 9l wE [Aeu (Reedl) & gy gagal (Feigal) Pl ol 3R, TH. H Plall B |
. 31 AT

+4 afe faw a1 |81 fadwen ([APpeai) & vy gaqgel (Fagai) Pl Pra fbar oy |

0 3fX B W goAger Hren 7 fFHar 81 |

—2 3 {1 3raRerall W

PARAGRAPH -1

ITHE — 1
In the following reactions :
frrforRaa rfafsranel #
Pd-BaSO, i.
CeHs CSHS I BZHG > X
H, i. H,0,, NaOH, H,0
H,O

HgSO,, H,SO,

i. EtMgBr, H,O

C,H,O
ii. H', heat

37. Compound Xis
Afe X B

O OH
OH
(A) ©)KCH3 (B) ©/\CH3 ©) ©/\/ D) ©/\ CHO
©)
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38. The major compound Y is
T A Y 2

= X
CH, CH,
(A) ©/\/\ Y o ©/\/\ H
CH,
CH,
CH,
(©) CH,

(D)
Ans. (D)
Sol. ©/CEC‘H Pd-BaSoO, @/CH:CHZ (i) BH, @/CHFCHFOH
é Cdl
H, (i) H,0,,NaOH,H,0
(X)
H,0
HgSO,.H,S0,
0 O CH-CH,
U~ch, ()EtMgBrHO T~chn, _(i) H® Heat e,
CH-CH, ~ ET
(Y)
Sol. C—C_H
©/ = Pg-BaSO, @/CH:CHz (i) B,H, @/CHQ—CHz—OH
é L
H, (i) H,0,,NaOH,H,0
(X)
H,0
HgSO,.H,S0,
0 OH CH-CH,
“~ch, ()EtMgBrHO T~cn, i)H" wsn Oen,
CH-CH, ~ ET
(Y)

PARAGRAPH -2
T — 2

When 100 mL of 1.0 M HCI was mixed with 100 mL of 1.0 M NaOH in an insulated beaker at constant
pressure, a temperature increase of 5.7 °C was measured for the beaker and its contents (Expt. 1). Because
the enthalpy of neutralization of a strong acid with a strong base is a constant (-57.0 kJ mol?), this experiment
could be used to measure the calorimeter constant. In a second experiment (Expt. 2), 100 mL of 2.0 M acetic
acid (K, = 2.0 x 10-°) was mixed with 100 mL of 1.0 M NaOH (under identical conditions to Expt. 1) where a

temperature rise of 5.6 °C was measured.
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(Consider heat capacity of all solutions as 4.2 J g~* K~* and density of all solutions as 1.0 g mL™)

ReR T R T HHRE fiax (insulated beaker) # 100 mL HCI (1.0 M) @1 100 mL NaOH (1.0 M) & 11 faf3ma
PR W B qAT ITSD! FAR3N BT ATYAM 5.7 °C 9€ ST & (WA 1) | U9 Fd & A1 T 8RS Dl
IR (neutralization) T T fdid (—57.0 kd mol) B9 & SR $9 TART BT SUAIT DA
ReRi® (calorimeter constant) ®I ATYH # a1 &1 Waal © | U6 A YART (W& 2) § 100 mL YHfed o
(2.0 M, K, = 2.0 x 1075) &I 100 mL NaOH (1.0 M) & &1e1 fAf3d &= W= (F17 1 &A%Y 3[a<) #) 5.6 °C
amE gfg Ao &1 = |

(@t faerg=t &) o enlRar 4.2 J gt KL den 9t faera=it &1 '9icg 1.0 g mL? )

39. Enthalpy of dissociation (in kJ mol~?) of acetic acid obtained from the Expt. 2 is
T 2 9 U Ve arver @t Ao =t (dissociation enthalpy) (kJ mol= #) 2
A)1.0 (B) 10.0 (C)24.5 (D)51.4
Ans. (A

Sol. Letthe heat capacity of insulated beaker be C.
Mass of aqueous content in expt. 1 = (100 + 100) x 1
=200¢g
= Total heat capacity = (C + 200 x 4.2) J/K
Moles of acid, base neutralised inexpt. 1 =0.1x 1=0.1
= Heat released inexpt. 1 = 0.1 x 57 = 5.7 KJ
= 5.7 x 1000 = (C + 200 x 4.2) x AT.
5.7 x 1000 = (C + 200 + 4.2) x 5.7
= (C + 200 x 4.2) = 1000
In second experiment,

Nen,coon = 0-2 Nyaon = 0.1

Total mass of aqueous content =200 g

= Total heat capacity = (C + 200 x 4.2) = 1000

= Heat released = 1000 x 5.6 = 5600 J.

Overall, only 0.1 mol of CH,COOH undergo neutralization.

-5600
= AH of CH,COOH = ——— =-56000 J/mol

neutralization Ol

= —56 KJ/mol.
= AH of CH,COOH =57 - 56 = 1 KJ/mol

ionization

;W5 SR fiax & SHeaRar C R |
AR U2¥ § STelld "ed &1 GAT = (100 + 100) x 1
=200g
= el ST g1RAT = (C + 200 x 4.2) J/K
TART g H ITRAHIGI0T B4 aTel 3FFd, &R & Al & §&a1=0.1x1=0.1
= AT 92 § & &1 1 =0.1x 57 = 5.7 KJ
— 5.7 x 1000 = (C + 200 x 4.2) x AT.
5.7 x 1000 = (C + 200 + 4.2) x 5.7
= (C + 200 x 4.2) = 1000
fg<ira o 4,

Nen,coon = 0-2, Nygon = 0.1

STl Tee BT el wega = 200 g
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l CHEMISTRY I

= gl HH 9IRET = (C + 200 x 4.2) = 1000
= & &1 = 1000 x 5.6 = 5600 J.
$ad CH,COOH & 0.1 A1el HT ITRAIHROT 21 2 |

=AH__.. . CHCOOH= o1 =-56000 J/mol

= —56 KJ/mol.
= AH CH.COOH =57 -56 =1 KJ/mol
KINEE 3

The pH of the solution after Expt. 2 is

AT 2 & ggard faeras &1 pH ®

(A)2.8 (B)4.7 (©)5.0

B)

Final solution contain 0.1 mole of CH,COOH and CH,COONa each.
Hence itis a buffer solution.

[CH,COO"]

= lo
PH = PK, *+ %1cH,cooH]

0.1
=5-og2 + |Oga =4.7

a1+ faer CH,COOH @2l CH,COONa 5% & 0.1 Hiel & & |
T I8 Th 9B faeraq ®

[CH,COO"]

= lo
PH = PK, *+ %1cH,co0H]

0.1
=5-og2 + Iogo—1 =4.7

(D) 7.0
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PART - Il : MATHEMATICS

SECTION — 1 : (Maximum Marks : 32)

This section contains EIGHT questions

The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS

Marking scheme :

+4 If the bubble corresponding to the answer is darkened

0 In all other cases

@g 1 (rferedpa s : 32)
. 39 @S § 1S U ¢ |
. TAF U P STR 09 9, QA1 A, B 9 BT UF (el I YIS ¢ |
. TP U H, 311, IR, TH. R Al YUl & AJHU aAgel DI Hrell B |
. 3T AT
+4 I IR & ATHY Al BT BTl fHAT MY |
0 31 | arqenaii #

41. The coefficient of x° in the expansion of (1 + x) (1 + x?) (1 + x3) ...... (1 + x1) js
(1+X)(1+x2) (1+x3)....(1+x2) S RAFIR § x° S ONH BT A4 2

Ans. 8

Sol. 9=(0,9)(1,8),(2,7),(3,6), (4,5) #5 cases
9=(1,2,6), (1,3,5), (2, 3, 4) # 3 cases
total = 8

2 2
X
42. Suppose that the foci of the ellipse ?+y? =1are (f,, 0) and (f,, 0) where f, >0andf,<0. Let P, and

P, be two parabolas with a common vertex at (0, 0) and with foci at (f,, 0) and (2f,, 0), respectively. Let T,
be a tangent to P, which passes through (2f,, 0) and T, be a tangent to P, which passes through (f,,0). If

m, is the slope of T, and m, is the slope of T,, then the value of (iz+ m%j is.
my

2 2
A R A g -+ = 191 TR (foc) (f,, 0) SR (F,, 0) &, W £, > 0 &R f, <0 % | 7 5 P, P
31 WRaed (parabola) & e T e (f,, 0) T2 (2f,, 0) € T2 S & 3 (vertex) (0, 0) & | A1+ f P,
1 el @ T, g (2f,, 0) 9, vd P, &1 wqei v T, &g (f,, 0) 9 Yoell € | Ife T, &1 wravrer (slope) m, &,

1
21 3R T, wgort m, &, @9 (—2+m§J T A B
my

Ans. 4

©o| o

Sol. e*=1-—=1-
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2
= + —
y=mx+ -
2
=_ + —
0=-4m, m,
=N 4m? =2
1
= m, =+
p,:y*=-16x
4
= y=mx ~ -
= 0= 2Mp ——
2
=N 2ms =4

iz+m§ =2+2=4
m;

o [ goste™ _g e m .
43. Let m and n be two positive integers greater than 1. If IlrlwO — =—(2), then the value of o is
@ (04

AT % Q) eFTe Uit m @R n U@ (1) | 9 § (greater than 1) | 3} I@O(%Jz—(ej,aﬂ M &1

qm 2 n
H
Ans. 2
Sol. - m>2and3ik n>2
im e(e®s@)1 _ 1) [ cos@") -1 ar
~ a>0 (cos(a")-1) @")? Jam

a—-0| cos(a")-1) a—0 2" a—0

cos(a")-1 ny
ex lim {—e DJX |im£—c°‘°’(a ) 1} lim a2

1 . -
—ex1x —=xlima®™
a—0

Now M g2n-m must be equal to 1. arg M gzn-m 57 77 1 €Y1 =nfRrg

i.e.3rafd, 2n—-m=0

Z_9
n

Resonance Eduventures Pvt. Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Tel. No. : 0744-3192222, 3012222, 3022222 | Toll Free : 1800 200 2244 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | Email : contact@resonance.ac.in

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Pag e | | 41




Resonance

Educating for better tomorrow

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-2 | CODE-5

I MATHEMATICSI

A 1\ 12+ 9%2
44, If o :I(egx+3‘3”_ Xj +—;( dx where tan~! x takes only principal values, then the value of
5 1+x
3n
lo I+oa|——1j
( e | | 4j is
A 1,0\ 12+ 9x2
afe a :J'(egx+3ta“ Xj(l—szxGr‘:ﬁ tan x dad &I #HI (principal values) &1 @ar 8, dd
+X
0

3
(Ioge |1+0c|—7nj BT AN &

Ans. 9
: 2
Sol. o= J.e9X+3tan‘1x. % dx
0 1+x
— o= (egx+3tan’1x)l
0
9+3—7r
= a=¢e 4 -1
3
= m@A+0)=9+ Tn
Alter :
: 2
J.e(9X+3tan'1x) ﬂ e
o= >
0 1+ X

Let |1 9 + 3tan™x =t

3 12+ 9x?
9+ dx = dt ————— |dx =dt
= ( 1+x2j = [ 1+ x? J
9+3n/4
9+3n/4
— o= J- etdt=(et)0+ i = @934 _ |

0
Now 319 log |1 + o — 3n/4 = log e®** —3n/4 =9

1
45, Let f: R — R be a continuous odd function, which vanishes exactly at one point and f(1) = 5 Suppose

: : . F)
that F(x) = If(t)dt forall x € [-1, 2] and G(x) = It | f(f(t))|dt for all x e [-1, 2]. If lim n

OLG(X) =14 the
-1 -1

1
the value of f(Ej is.
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Ans.
Sol.
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X _ 1 . F 1
I x e [-1, 2] & fow F(x) = Ilf(t)dt g 4t x e [-1, 2] & forw G(x)= _flt|f(f(t))|dt HEIS IXIQ%=§%,

a—srf(%j BT A
7

Fx) = j f(t)dt = j f(t)dt
-1 1

G(X)= J.l tIf(f(t)|dt = J.l tIf(f(t))|dt
Iimm
x—>lG(X)

f(x) 1

L' hospitals (L' gifkgcd) L@lW 14

Suppose that p,g and 7 are three non-coplanar vectors in R3. Let the components of a vector g along
p,g and 7 be 4, 3 and 5, respectively. If the components of this vector § along (-p+q+r),(p—-q+Tr)
and (-p-g+r) arex, y and z, respectively, then the value of 2x +y + z is

A1 6 R3 9, p,q &R ¢ fF raAqed AfQe & | A {6 Afdel § & gcd HAra |feel p,q 91 7 & srgfaw
P 4,3TAT58 | AR § & Tch HAN AR (—p+0+r),(p—q+r) T (—p—q+r) & A HAM: X, y
21 z%\',(‘-I"er2x+y+zwrﬂ'l=f%\r

BONUS
This question in seem to be wrong but examiner may think like this

I8 §¥ eI &7 V&l & Ny G¥Ied §9 GPIN 619 Gl 8 |
S =4p+3G+5fF

S=x(-p+q+r)+y(P-q+r)+z(-p-q+r)
X+y—-z=4 ... @)

X—-y—-z=3 ... 2

X+y+z=5 ... (©)]

add (1) and (2)

(1) 3R (2) BT S R
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2z2=17 -

2z=7= zZ= >

2x=8 = Xx=4
y+z=1

2X+y+z=2(4)+1=9

kn kn

47. For any integer k, let a, = cos (7} +isin (7} , Where i = ,/_1. The value of the expression

is

12
Z|0°k+1 - 0°k|
k=1

3
Z|a4k—1 - 0‘4k-2|

k=1

k k
ﬁﬂﬂﬂﬁl{vﬁiﬁkiﬁmak:cos(%qﬂsin (%j,ﬁ?ﬁi:\/__lﬁlﬂ'ﬁdw

12
Z|0°k+1 - 0°k|
k=1

3

BT AM ©
Z|a4k—1 - 0‘4k-2|
k=1
Ans. 4
Sol _ 2kn+__2k7'c_ 2kn
Ol. O(,k—COSl4 |S|n14 —e14
12 i2n
12 | i2(k+Dn  i2km 14 _
e 14 —e 14 ; e
k1 ST ] 12
NOW T i iak2)e| - z o1 _q 3~ 4
z e 14 _go 14 =
k=1 -
48. Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. If the ratio of the

sum of the first seven terms to the sum of the first eleven terms is 6 : 11 and the seventh term lies in
between 130 and 140, then the common difference of thisA.P. is

A % v wr=aR 9ioft (arithmetic progression (A.P.)) @ 91 U8 91 Quife 8 | 39 §9=R 90f # Ifq g8l
A (7) UG & AN 3R U8t RE (11) Y& & JNT H1 U 6 : 11 & T |radt gg 130 iR 140 & 6 # Rera
2, a9 39 9AT=R A0t & A1 3R (common difference) &1 714 8

Ans. 9
S _6
Sol. s, 11
Z[2a+ 6d]
2

11 == Givenfemmg| 130 <a +6d < 140
> [2a+10q] 11
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7(a+3d) 6
1a+5d) ~ 11
7a+21d = 6a+ 30d = 130<15d < 140
a=9d Henced =9
a=81
Henced =9

Alternative :

Letthe AP bea,a+d, a+2d,....
AT FHGR A< a,a+d, a+2d, .....
wherea,d e N

Sief a,deN
. Sy 6
Givenfaare 5~ = and3ix 130<a+6d<140 .. 2)
112 11
g{2a+ 6d}
= %{2a+10d} T
14a+42d 6
= 22a+110d ~ 11
= 154a + 462d = 132a + 660d
= 22a=198d
99d
= a= H =9d
2 = 130<9d + 6d < 140
= 8.6<d<9.3
‘ d=9

SECTION — 2 : (Maximum Marks : 32)

This section contains EIGHT questions

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

0 If none of the bubbles is darkened

-2 Inall other cases
@g 2 (AfErdpaw 3 : 32)
39 WS H TS U & |
TAF U3 # AR faded (A), (B), (C) @21 (D) € | 39 R fawedil # A U a1 (e 4 If¥d Advey 98 £ |
TP U H, 9 Al Adped ([Adpeti) & ogwd gaqgel (§agai) B 3. IR, TE. § HIell - |
3 TSI
+4 fe faw a1 |81 fadwen (APpeui) & /vy gaqgal (Fagai) I e fbar o |
0 afk #1E W gaAgen wren 7 fHar 8 |
—2 3=y |l sraRerall §
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49.

Ans.
Sol.

Hindi.

50.

I MATHEMATICSI

Letf, g:[-1, 2] —» R be continuous function which are twice differentiable on the interval (-1, 2). Let the
values of f and g at the points —1, 0 and 2 be as given in the following table :

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-2 | CODE-5

X==-1|x=0|x=2

f(x) | 3
gx)| O

In each of the intervals (-1, 0) and (0, 2) the function (f — 3g)" never vanishes. Then the correct statement(s)
is (are

(Ag f'()g) —3g'(x) = 0 has exactly three solutions in (-1, 0) U (0, 2)

(B) f'(x) — 3g'(x) = 0 has exactly one solution in (-1, 0)

(C) f'(x) — 3g'(x) = 0 has exactly one solution in (0, 2)

(D) f'(x) — 3g'(x) = 0 has exactly two solutions in (-1, 0) and exactly two solutions in (0, 2)

7M1 fF f, g : [-1, 2] > R G BAq & S B AT (=1, 2) H &1 IR [@adhaA-1d (twice differentiable) & | 79T
i f 3R g & A4, fagali -1, 0 8k 2 W fory wRoft & qwfg 7y 2 -

[l 2]
o

-1

X==-1|x=0|x=2
6 0
1 -1

f(x)
g(x)

af gA® AT (-1, 0) 3R (0, 2) # Hod (f — 3g)" 1 M Y FT A & oIl B, T9 W& B 8 (B)
(A) (-1, 0) U (0, 2) %, f'(x) —3g'(x) = 0 & = & & (exactly three solutions) &

(B) (-1, 0) #, f'(x) — 3g'(x) = 0 & UH & & (exactly one solutions) &

(C) (0, 2)#, f'(x) —3g'(x) = 0 & TP &I & (exactly one solution ) &

(D) f'(x)—3g'(x) =0 ®I (-1, 0) § &I & & (exactly two solutions) & 31X (0, 2) § T & &1 B

B,C

(Let hgx) =f(x) —3g(x)

h(-1) =3
h(0) = 3 } = h'(x) = 0 has atleast one root in (=1, 0) and atleast one root in (0, 2)

3
0

h(2)=3

B(ut)since h"(x) = 0 has no root in (-1, 0) & (0, 2) therefore h'(x) = 0 has exactly 1 root in (-1, 0) & exactly 1
rootin (0, 2)

A h(x) = f(x) - 39(x)

h(-1) =3
h(0) =3
h(2)=3
AfFT h"(x) = 0 §ABT Th o (—1, 0) 3R (0, 2) # =&l B | TR h'(x) = 0 b & e (-1, 0) 3R SF Th
a1 (0,2) H 21

} = h'(x) = 0 fTI®HT U ol 9 A $H (-1, 0) H 8 3R % J1 HH & & (0,2) W B |
Let f(x) = 7tan®x + 7tan®x — 3tan*x — 3tanx for all X (—g gj . Then the correct expression(s) is (are)

a1 b 9 x e (—g gj % forg, f(x) = 7tan®x + 7tan®x — 3tan*x — 3tanx 8, d9 A& $UF ® (B)

nl4 nl4

(A) [ xf(x) dx = % (B) [f(x)dx=0
nl4 1 nl4
(©) [ xidx == () [f(x)dx=1
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(AB)

f(x) = (7tan®x — 3tanx).sec?x

1
109 dx = [ fr

0

O |7
—_—

6_3¢2)dt= (V- 1),'= 0 Ans. (B)

I 1 76_32 _
NowaTd jxf(x)dx = I( : : )tan t dt
0

II I
0

1+1t2
_1 (Bt
T4 6 12
1
192x° (1 f :
Letf'(X)= -———— forallx e Rwithf| = | =0.1fm< J (X) dx < M, then the possible values of m and
2+ sin” nx 2 2
M are
192x° (1 1 .
1 b @i x e R TG, () = ———— W f|= | =08 | AR m< Jf(x)dst,ﬂHmaﬁ'\’MEﬁWﬁW
2 +sin” X 2 -
A4 2 (8)
1 1
(Am=13,M=24 (B)m=, M=2 (C)m=-11,M=0 (O)m=1M=12
D)
o 192x3 R"{EJ
(X)_2+sin4(nx) VxeR;flZ) =0

1
Now 319 64x3 < f'(X) < 96x° VX e {El}

3 1
So g9y 16x4—1 < f(x) < 24x4—5 Vxe {El}

1
1631 1 [rxax<22 2 3
272§, 5 3274

20 hence 31d: (D)
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1
78
(A) is incorrect as |8l &l 8 ST %]Lf(x)dx <20

( 26
(B) is incorrect as W&l 81 8 o141 fh ]sz(x)dx T

1
(C) is incorrect as 9&! =T&! & oivT & jf(x)dx >0
72

52.

Let S be the set of all non-zero real numbers a such that the quadratic equation ax? — x + a = 0 has two

distinct real roots x, and x, satisfying the inequality |x, —x,| < 1. Which of the following intervals is(are)
a subset(s) of S ?
A f6 S 9 It TRITR (non-zero) IS FEARI o BT A=A (set) & e oy fgamh |Hezor
ox?—x + o =03 I A= arafas qa x, 3R x, FHDT [x, - x,| < 1 BT G B 2 | Fr=faRea siawrat
# A P A (X)) T S B ST ® () ?

44

Ans. (A,D)

Sol.
1
2

(04

—-4<1

U

(4o

(X, + %) —4xx,<1

(1)

-(2)

ohi ol

¥)
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6 4
53. If o = 3sin™ (1—1} and p = 3cos™ (gj , Where the inverse trigonometric functions take only the principal

values, then the correct option(s) is(are)

6 4 .
afe o = 3sin (1—1} 3R B = 3cos (—j , STet ufae Brarfad e (inverse trigonometric functions) daet

9
qw@ 914 (principal values) 1 o 8, Td 981 29 © ()
(A)cospB>0 (B)sinp<0 (C)cos(a+B)>0 (D)cosa <0
Ans. (B,C,D)
SI —3'—1£>3'—1£ d —3 —1i>3 —1i
ol. o = 3sin 11 sin 12 an B = 3cos 9 CoS 8
T
= a>—~ & B>n
2
+B> 3n
= a+f 5
54. Let E, and E, be two ellipses whose centers are at the origin. The major axes of E, and E, lie along the
x-axis and the y-axis, respectively. Let S be the circle x? + (y — 1)? = 2. The straight line x + y = 3

22

touches the curves S, E, and E, at P,Q and R, respectively. Suppose that PQ = PR = 3 Ife ande,

are the eccentricities of E, and E,, respectively, then the correct expression(s) is (are)
a1 & E, 3R E, 31 Adqd & e = qafdg 8 | E, 3IRE, B <TE 37 s x-3787 3R y-31e 1R Rerd € |
A b S:x?+ (y—1)°=2TH g 8 | TRA @I X +y = 3, Thi S, E, 3R E, BT HHI: P,Q 3R R W el el

242 .
g | 911 f6 PQ = PR = T\/_% | I e, 3R e, B E, iR E, 1 Il (eccentricities) 8, 79 el H 8
®
43 J7 5 V3
(A)ei+e;=75  (Blee,= 2410 ©)lei-e;l=3 (D)ee,= -~
Ans.  (AB)
XZ y2
Sol. E - a—2+ b_z =1
Xy
N B

Now as x +y = 3 is a tangent
a?+bh*=A>+B2=9

Now point P is

X2+ (2-x)?2=2
2x°—4x+2=0

x=1

soPis (1, 2)

: 54).(18
points Q & R are 3’3 & 3’3
5 4 25 16

== —+ -
Now (3'3} lieson E, so o2 g(m =1
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= 225 —25a% + 16a2 = 9a?(9- a?) = 225 -9a2=9a?(9 - a?
= 25-a?=a?9-a?
= a*—10a2+25=0 = a?=5sohb?=4
”_ 1
e’= ¢

18)
Now Eg liesonE,

1 64

F+(9_T):9

9 — A% + 64A2 = 9A? (9 — A?)

1+7A2=A?=0A?2-A* = A*—2A2+1=0 = A2=1 soB?=8
7

622:§
2 2
X y

El—)a—2+b—2:1

Xy

2" A2 B2 -

G x +y=3 e W 7| orh:
a?+b’=A?+B2=9

39 fag P

X2+ (2-x)2=2
2x°—4x+2=0

x=1

P, (1,2) 21

514 18
fdg Q@ R (E'Ej qer (5’5} 2
514 IS £+ 16
W9 (33) MR ERR@ &1 & g2 T glg_o2) =1
= 225 —25a% + 16a2 = 9a?(9— a?) = 225 —9a?=9a?(9 — a?)
=
=

25-a?=a?9-a?
a*—10a2+25=0 = a?=5sob?*=4

18
39 (Eygjﬁtv—g E, = Rerd 2|

1 64

Az " fo-a?) 70

9 — AZ + B4A? = 9A? (9 — A?)

1+7A2=A2=9A2-A* =  A*-2A2+1=0 =  A’=1 soB?=8

N
€'~ 8

2
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Consider the hyperbola H : x> —y>= 1 and a circle S with center N(x,, 0). Suppose that H and S touch
each other at a point P(x,, y,) with x, > 1 and y, > 0. The common tangentto H and S at P intersects the
x-axis at point M. If (I, m) is the centroid of the triangle APMN, then the correct expression(s) is(are)

dl 1 dm Xq

(A) dxlzl—gforxl>l (B)d—)(l=3(x—]2-_l)f0rxl>l
dl 1 dm 1

© _dxl =1+ _3Xf forx, > 1 (D) _dyl =§fory1 >0

A 6 H 1 x? — y2 = 1 Us ffqRaerd (hyperbola) € 3R S U& 9 & /a1 &% N(x,, 0) & | 7971 f HallR S
TP T BT I P(x,, y,) TR @RI A 8, &l x, > 1Ry, > 08| g P W, HaR S 3 am=y @zl @ x-
3181 B famg M R ufiess &l B 1 3fR (1, m) B3ST APMN &1 &5@% (centroid) 2, 79 W& %2 ® (©)

dl 1
(A) gx, =1 57 %> 1 @I X s

3% dx, 3( /xf—l)

dl 1 dn 1
— =1+ — ,x.>1 D) — ==,y >
© 4 =1 32 % ©) gr=3%:>0

(A,B,D)

C‘;;J?)

Q
N(x.,0)

Equation tangentto H at P is xx, —yy, = 1
fasg P R W@ H, XX, —yy, = 18|

f=_ M, m= 2L =
3 3 3

dy

dy
now, 39 d_x v

Harp X

SatP Y1 Y1 2 !

1

So @, £ =X, + 3_x1
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56. The option(s) with the values of a and L that satisfy the following equation is(are)

4r
e'(sin® at + cos” at)dt

=L?
e'(sin® at + cos” at)dt

]
f

ﬁﬁ%@ﬁﬁﬁa%ﬁvuﬁaﬁﬂm(ﬁ)ﬂmﬂﬁw

4r
e'(sin® at + cos” at)dt

—_—

. =L
J.et(sinG at + cos” at)dt
0
B AIE HAT (@) & ?
4r 4r 4r 4r
-1 1 -1 1
Aa=2L=""" (Ba=2,L="—= (Cla=4,L="—" (D)a=4,L= -
e" - e e’ - e"+1
Ans.  (A,C)
n 2n 3n Ar
Sol | = J.e‘(sin6 at + cos® at)dt + J-et(sin6 at + cos* at)dt + J.e‘(sin6 at + cos” at)dt + J-(sin6 at + cos® at)dt
) 1
0 m 2n 3n
= (1 + en + e + e%) J.e‘(sin6 at+cos* at)dt
0
|y e'™ -1
= T =l+er+ermted=
P e -1
SECTION - 3 : (Maximum Marks : 16)
. This section contains TWO paragraphs
. Based on each paragraph, there will be TWO questions.
. Each equation has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four

option(s) is(are) correct

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
Marking scheme :

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

0 If none of the bubbles is darkened

-2 Inall other cases
@g 3 (ferdpa 3id : 16)

. 9 TS § Q1 WS ¢ |
. TP VT TR & T ¢ |
. TAF U3 # AR faded (A), (B), (C) @21 (D) € | 39 IR fadedi # A UH a1 (e 4 IS Advey 98 £ |
. TP U & o, 9l w81 fAvew (Reedl) & gy gagal (Fagai) PI ol 3R, TH. H Plall B |
. 3 TSI

+4 Ife faw a1 |81 fadwen (APpeui) & /vy gaqgal (§agal) I e fbar S |

0 afk #1E W gaAgen Hrem 7 fHar 8 |

—2 3= |l sraRerall §

Resonance Eduventures Pvt. Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Tel. No. : 0744-3192222, 3012222, 3022222 | Toll Free : 1800 200 2244 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | Email : contact@resonance.ac.in

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Pag e | | 52




57.

Ans.

Sol.

58.

Ans.

Resonance

Educating for better tomorrow

JEE-ADVANCED-2015 | DATE: 24-05-2015 | PAPER-2 | CODE-5

PARAGRAPH 1
T 1

Letn, and n, be the number of red and black balls, respectively, in box I. Let n, and n, be the number of
red and black balls, respectively, in box II.

#71 fb dfet | # n, et € 3R n, Preil i€ & | /41 {6 dferd 11 H n oret g 3R n, ®refl 7 & |

One of the two boxes, box | and box I, was selected at random and a ball was drawn randomly out of

I MATHEMATICSI

1
this box. The ball was found to be red. If the probability that this red ball was drawn from box Il is 3

then the correct option(s) with the possible values of n , n,, n,and n,is(are)
(A)n,=3,n,=3,n,=5,n,=15 (B)n,=3,n,=6,n,=10,n,=50 (C)n =
8,n,=6,n,=5,n,=20 (D)n,=6,n,=12,n,=5,n,=20

Jfed | iR afad 11 3 9/, Ig==ra (at random) T dfeT I AT T 3R 59 1 g a1ad 9, JTgead] U 118 fHaprell

Wlu‘a’ﬁamv’naﬁq@mﬂwﬁwmﬁazﬁﬁw||®ﬁaﬂﬁaﬁao°ruﬁmﬁn%%‘,a—erﬁtﬂ%lmﬁﬁ
A n,n, n,3Rn,® GE G99 74 2 (€)

(A)n,=3,n,=3,n,=5,n,=15(B) n,=3,n,=6,n,= 10, n,=50
EE)Br)\l: 8,n,=6,n,=5,n,=20 (D)n,=6,n,=12,n,=5,n,=20
Box —I< 4= M Box —ll< R4 ™M
Black — n, Black — ny,
. e - N, . CICE A
i — < g — 1<
Breil — N, Breil — N,
1 n 1 n;
== +=.
P(R)=75 Ni+Ny, 2 Nz+ny
L My
2 ng+ny Ng +Ny
R(II/R) = 1 +£ - n LN
2'n+n, 2 ng+n,  Ng+n, ng+ng

by option fd&edi gR1 n,=3,n,=3,n,=5n,=15

5
__20 _.nh, 1 4 1
PR = 355 =T 1 =7%5.1"3
6 20 2 4

A ball is drawn at random from box | and transferred to box II. If the probability of drawing a red ball from

1
box I, after this transfer, is 3 then the correct option(s) with the possible values of n, and n, is(are)
(A)n,=4andn,=6 (Byn,=2andn,=3
(C)n,=10andn, =20 (D)n,=3andn,=6
gfad | § 9 grgze™ (at random) T I Tl ST € SR S dfesd 11 ¥ ufoRenfid (transfer) @ ol ® | afe
o . . 1 . .
39 UfRATI & q1e, §Fe | H | Teb red I Mieprer bl anfiepa 3 g, 79 f=Iferiad § @ n_ iR n, & & d9a

74 2 ()

(A)n, =43Rkn,=6 (B)n,=23Rkn,=3
(C)n, =103k n, =20 (D)n,=33MRn,=6
(C.D)
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>

1 n -1 n, ny

1
. ) + . =5
Given f&ar 8 Ng+n, Np+n,—1 n,+n, n+n,—1 3

3(n?=n +nn)=(n+n)n +n,-1)
3n,(n,+n,—1)=n +ny(n +n,—1)
2n, =n,
PARAGRAPH 2
T 2

Let F : R > R be athrice differentiable function. Supose that F(1) = 0, F(3) = -4 and F'(x) < O for all
x € (1/2, 3). Let f(x) = xF(x) for all x € R.

AT f% F: R — R T& %ad 8 S A9 9R 3/ddba=d (thrice differentiable) 2 | 91 f& F(1) = 0, F(3) = —4 3R
Y x e (1/2,3) ® T F'(x) <02 | a1 fb 9 x e R 1T, f(x) = XF(x) B |

The correct statement(s) is(are)

(A)f'(1)<0 (B)f(2)<0
(C) f'(x) # 0 for any x € (1, 3) (D) f'(x) = 0for somex € (1, 3)
fer=ifalRaa & & 98 woF 2 (B)
(A)f'(1)<0 (B)f(2)<0
C)fFf fix e (1,3)® o f'(x) 20 (D) B x € (1,3) & fomw f'(x) =0
(A,B,C)
f'(x) = xf'(x) + f(x)
= (=) +f(1)=f(1)<0 = (A)
f(2)=2f(2) <0 = (B)

forx e (1, 3) ® farg, /(x) = xf'(x) + f(x) < 0 = (@)

3 3
If J.x2 F'(x)dx = -12 and J.x3 F"(x)dx = 40, then the correct expression(s) is(are)
1 1

3 3
afx J' X2 F'(x)dx = 12 iR J' x3F"(x)dx = 40 &, T9 € FUF & ()
1 1

3
(A) 9f '(3) + f'(1) =32 =0 (B) If(x)dx ~12
1
3
(C) 9f'(3)—f'(1) +32=0 (D) J.f(x)dx - _12
1
(CD)
3 3
[ ax = 40 = kereof - [ 32 (xyax = 40
1 1
= [xzf'(x) - xf(x)E -3(-12) = 40
=  9F(3)-3f(3)-f(1) +f(1)=4
—  9f(3)+36-f(1)+0=4 ~  9(@3)-f(1)+32=0 =  (C)
3 3
- f x*f(x)dx =—12 - [Xzf(x)f - IZXf(X)dX =12
1 1
3 3
=N -36-2 f f(x)dx = —12 = f f(x)dx = -12 =N (D)
1 1
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Appropriate way of darkening the bubble for your answer to be evaluated :
ATH IR D YD B Y FoAgel DI BTl DI BT SUGIA AP :

Ca> @@ ———> Theoneand the only one acceptable
UF 3R HIA Uh Wb
> @& P‘?” darkening Answer will not
SRS BT B be evaluated
Ca> @ ——> Darkeningtherim no marks, no
R BT gﬁ_\,:n negative marks
: . IR BT J—THA
@ * —> Cancelling after darkening and 8 @ -
darkening another bubble PE st ;[_a Zm_s:
HTAT P & 414 IGE PRAT | FOMHS 3P ol
@& @ ——> Attemptto Erase after darkening
BTAT B S 915 AT

Figure-1 : Correct way of bubbling for valid answer and a few examples of invalid answer.
Any other form of partial marking such as ticking or crossing the bubble will be considered invalid.

3-1: a1 S & U gogen MR T TE TPT AR AIeT ST & FB SATER |
IR FFT B I THD AW A DY f&d BT AT I BRAT TAd SN |

e R
Figure-2 : Correct way of Bubbling your Roll Number on the ORS. (Example Roll Number : 5045231)

form-2 : AN.AR.TH. (ORS.) W MU el TR & 99 DI WA B Fel dDbT (STTERY Ao TR : 5045231)

Name of the Candidate Roll Number
Remeft &1 A AT TFR

I have verified all the information filled by
the candidate.

by them.
¥ | e &1 ue forn § oR § S ereff gRT o T AR TEER B

| have read all instructions and shall abide

ARG T HHM/F | it form &
Signature of the Candidate Signature of the Invigilator
wRiemeff & EwIeR WEd B FTRIER
\. J

Resonance Eduventures Pvt. Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Tel. No. : 0744-3192222, 3012222, 3022222 | Toll Free : 1800 200 2244 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | Email : contact@resonance.ac.in

This solution was download from Resonance JEE ADVANCED 2015 Solution portal Pag e | | 55




\ Resonance 81\1431’1%110\? JEE (Advanced)

Educating for better tomorrow JEE (Main)

For2015-16

HIGHEST No. of Students Qualified in INDIA from any Institute of KOTA

1211

Classroom (CCP): 7911 (HIGHEST in INDIA From any Institute of KOTA)
Distance & e-Learning (DLP+eLP): 3300

Kota Classroom Program: 5425 | All Our Other Study Centres: 2486

Note: The complete list of all the 11211 qualified students is available on our website www.resonance.ac.in

* Result received so far

17 Stlldents SGOI‘ing abO\le 3““ al‘ks (Classroom: 7 | Distance: 10)

JEE Main) Score JEE Main) Score JEE (Main) Score JEE Vi JEE (Main) Score

. T T
323/ 360 320/ 360 317/ 360 311/ 360 310/ 360 305/ 360 301/ 360

Ui e [P
ARPAN BANERJEE | | |

ResoRollNo: 11414032 | ResoRollNo: 1078171 | ResoRollNo:13100232 | Reso RollNo: 13152810 Reso Roll o : 13140735
| | |

PRITESH KUMBHARE BHAUYA CHOWDHARY RBHISHEK PANDA
Reso Roll No.: 13100819 Reso Roll No.: 13105871
Classroom (YCCP) Classroom (YCCP) Classroom (YCCP) Classroom (YCCP) | Classroom (YCCP) Classroom [YCCP) Classrcom (YCCP)

Study Centre: Mumbai : Study Centre: Nagpur Study Centre: Kota Study Centre: Kota Study Centre: Kota Study Centre: Bhubaneswar : Study Centre: Kota

ADMISSION

0 I E N SCHOLARSHIP Scholarship Upto 90%

CUM ADMISSION On Course Fee™

ANDOSH KOTRK

|
|

|

|

|

|

|

|
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ABHAY SINGH CHAUHAN | SURYA S. DWIVEDI ‘
|

|
|

JEE (Main) 2015 score Course FEE
Medium: English/ Hindi
Betwesn 157-105 (GEN), 104-70 (OBC-NCL), Advanced)/

h
7t June 2015 & =158 (GEN), = 105 [0BC-NCL)
Target: JEE (Main+Advanced) Batch Starts: 22 & 29 JUNE 2015 for classes 11, 12 & 12+ 7450 (503, B5-44 (5T JEE (Van) 2016

for Academic Session 2015-16 For TEST
Scholarship

Classroom Contact Programs (CCPs) Scholarship Based on Goon - Target
21% June 2015 i
Target: JEE (Main) Batch Starts: 22 & 29 JUNE 2015 Moving Students 49-37 (S0), 43-33 (ST)

“*As per Resonance’s Eigtily Norms

Resonance Eduventures Put. Ltd.
CORPORATE DFFICE (New Campus): CG Tower, A-48 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Rajasthan) - 324005 | Reg. Dffice: J-2, Jawahar Nagar Main Road, Kota (Raj.) - 324005
Tel. No.: 0744-3192222, 3012222, 6635555 | Fax : 022-39167222 | For PECP: 0744-2434727, 08824078330
To Know more: sms RESO at 56677 | E-mail: contact@resonance.ac.in | Website: www.resonance.ac.in | GIN: US0302RJ2007PTC024029

STUDY CENTRES (Self Owned): Jaipur. Bhopal, Bhubaneswar, Lucknow, Nagpur, Udaipur, Patna, Jodhpur, Ajmer, Indore, Agra: (STD Code) 3192222 | Delhi, Kolkata, Mumbai, Ahmedabad: (STD Code) 31922222 | Siker: 01572-319222 | Nanded: 9373507998
Ranchi, Allahabad, Aurangabad,, Jabalpur, Raipur, Gwalior, Vadodara, Chandrapur, Gandhinagar, Surat: (STD Code) 6060660 | Nashik: (STD Code) 6090028 | Rajkot: (STD Code) 6002011




