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The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so.
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booklet.
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Use the Optical Response Sheet (ORS) provided separately for answering the question.
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The ORS CODE is printed on its left part as well as the right part of the ORS. Ensure that both these codes are identical and same
as that on the question paper booklet. If not, contact the invigilator for change of ORS.
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Blank spaces are provided within this booklet for rough work.
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Write your Name and Roll Number in the space provided on the back cover of this booklet
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After the open booklet, verify that the booklet contains all the 54 questions along with the options are legible.
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You are allowed to take away the Question Paper at the end of the examination.
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The ORS (top sheet) will be provided with an attached Candidate's Sheet (bottom sheet). The Candidate's Sheet is a carbon-less
copy of the ORS.
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Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave an impression at the corresponding place
on the Candidate's Sheet.
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Write your name, roll number and code of the examination centre and sign with pen in the space provided for this purpose on the
ORS. Do not write any of these details anywhere else on the ORS. Darken the appropriate bubble under each digit of your roll
number.
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PAPER-1 (PART : 1 PHYSICS)

SECTION - 1 : (Maximum Marks : 28)

o This section contains SEVEN 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.

. For each question, marks will be awarded in one of the following categories :
Full Marks . +4 If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.
Partial Marks . +1  For darkening a bubble corresponding to each correct option, provided

NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : =2 Inall other cases.

. For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,
as a wrong option is also darkened.

@ 1 : (3fdrbas 3ia : 28)
. 39 TS H | WA B |
. TP U H IR SR fAwe (A), (B), (C) T (D) 2| R & ta a1 U@ I e fAeey I 2|
. TP U & oIy 3MIRGE. WR IR Fel SR (STRI) & IIwU gt (§agai) DI Hlea b |
. TS e & forg o Fefafaa aRRefoal # @ fadl te & sgar 3 o -

. e +4 IR o |8 e (@) & ogwu gagd (§agai) I Sre fHar © |
P 36 :  +1 IAP Fel f[APbed & AJHU gaAgal DI Pl B |, IR PIg Tolad dbed Hren
TE fan 2
YA AE ;0 IR HA N gAgA B e TE A B |
®OI 3D —2 I |l aRRefT A

. ISERY : IR TH TR & AR Al SR fdded (A), (C) T2 (D) &, 9 59 A1 & AJwU gAgall I Plel
TR W +4 37F Bl ; RB (A) iR (D) & Y JAgal BT Bl B W +2 3 fielr o (A) R (B)
@ 3TJ%Y Agal DI Bl R R —2 37 el S b Tad fdbed & AFHY gaAgel B W Fren B
T R
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Ans.

Sol.

A block M hangs vertically at the bottom end of a uniform rope of constant mass per unit length. The top
end of the rope is attached to a fixed rigid support at O. A transverse wave pulse (Pulse 1) of
wavelength ) is produced at point O on the rope. The pulse takes time Toa to reach point A. If the
wave pulse of wavelength A is produced at point A (Pulse 2) without disturbing the position of M it
takes time Tao to reach point O. Which of the following options is/are correct

e A9 WRgd weam@rel (uniform mass per unit length) Seafer SR & feet RR W T[eat M deadT gan
2| SR F1 A RRT g uR (95 O) A Folid 2| TR A P! AU TR WS (Wa 1, pulse 1) fig
OW ITA F T 2| F T W g OV R ATE Toa ¥HT & UgTh 21 e M &1 a1 Renfaa
fPd gu fag A R i1 &1 18 TR Ao BT AU TR W (W 2, pulse 2), g Ad I O 7@
Tao 90 ¥ ggacht 2| 91 9§ @9 (/) doF w8l §/8 7

Ly

Olb Pulse 1

> Pulse 2
Al M

) The velocities of the two pulses (Pulse 1 and Pulse 2) are the same at the midpoint of rope
) The velocity of any pulse along the rope is independent of its frequency and wavelength
) The wavelength of Pulse 1 becomes longer when it reaches point A
D) The time TAO = TOA
)R & #eg a5 W W 1 (Pulse 1) 7@ W< 2 (Pulse 2) &1 971 F91 ©
)R & Irgfewr URT el W e &1 97 Iwa! amgfy vd Ro—aed w ik =18 2
) Tg 1 (Pulse 1) @ WRa—<&d fdg5 A 9% Uga 4§ o=l 81 S

, SO speed at any position will be same for both pulses, therefore time taken by both pulses

<
Il
==

will be same.
M=v= A= ¥ = A o« V , since when pulse 1 reaches at A, speed decreases therefore )\ decreases.

At mid point, magnitude of velocity is same, but direction will be opposite. Hence velocity will be in
opposite direction.

V=\/f,3m:ﬁﬂﬂﬂﬁﬁuﬁrﬁaﬁ?ﬁaﬁaﬁwwﬁiﬁ,ﬁﬁﬁaﬁ@ﬁ [ g1 form ™ 99y 9|
n
B |

M=v:>k=¥:>kocv o e 1, ATR TR A IR T T sRn aeied ) mem,
e fdg W, 9 BT A RIER BN W=y fawn AuRa g safay 9 fauRa fawm #§ &rm
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Ans.

Sol.

A circular insulated copper wire loop is twisted to form two loops of are A and 2A as shown in the figure.
At the point of crossing the wires remain electrically insulated from each other. The entire loop lies in

the plane (of the paper). A uniform magnetic field B points into the plane of the paper. Att = 0, the loop
starts rotation about the common diameter as axis with a constant angular velocity o in the magnetic
field. Which of the following options is/are correct ?

e TATeR fagd—ITel amF dR (insulated copper wire) ®1 A Td 2A dTcl & &Fhal & Jordi | mEfad
far w81 IR & sifamwer g RgaRe 8 & (S o 3§ <t w1 2) | 9yt 9o/ &a & aa #
Red B &R & T & Mfierdgad ReR T ThaaE g &5 B Wdd SURYT 2| doid oW
ARG AN ¥ 99 378 & URa: 999 t =0 ¥ o PIIF 97 (angular velocity) ¥ FATT Y HRAT & |
e & 9 B9 1 (@) UG8 /8 ?

(A) The net emf induced due to both the loops is proportional to cos wt

(B) The rate of change of the flux is maximum when the plane of the loops is perpendicular to plane of
the paper

(C) The amplitude of the maximum net emf induced due to both the loops is equal to the amplitude of
maximum emf induced in the smaller loop alone

(D) The emf induced in the loop is proportional to the sum of the area of the two loops

(A) Q1 Tl W S gt UT fIgd aEd 99 cos ot W FAMURN B

(B) 519 g&1dl HT I BTG & el ¥ g fIem § 81 & 99 3ffWare & gRadd & S If¥ead sril 2
(C) 31l Tl ¥ Iu= Afpad g1 UG g e a1 BT M, BIC qod H SO~ AfdHad A
fIgd a"® 9d & M & RER BN

(D) URT g aE® 9 9ol & SFABA! B AN B FAGANID © |

(BC)

¢ = BS cos 6 = BS cos wt

e= ‘@‘ =BSwsinot
dt

ﬂ=max.:>s.inmt=1 = ot="
dt 2
Net emf, (4RO fagfd a8® ) e = 2BAo sin ot — BA o sin ot

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222

Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.com/ﬂesonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 3




Resonance” | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 | CODE-4 | PHYSICS

3. A block of mass M has a circular cut with a frictionless surface as shown. The block rests on the
horizontal frictionless surface of a fixed table. Initially the right edge of the block is at x = 0, in a
coordinate system fixed to the table. A point mass m is released from rest at the topmost point of the
path as shown and its slides down. When the mass loses contact with the block, its position is x and the
velocity is v. At the instant, which of the following options is/are correct ?

JATHR A9 aTl Th b &1 S99 M 2| F el T av7 R 79 ® Red 8| 99 & |ed (in a
coordinate system fixed to the table) [c@ &1 TfeT BIR (right edge) x = 0 R Re/d g | TFAE m aTa
e fag HUT (point mass) H1 JAIGR AU & Swaad a5 A favmEwen § Biel S (released from rest)
21 Y g 31 PR 99 R T B 3R WWepal 8| 99 g dU1 [ea ¥ dus fFE 8 S &, a9
IHP! dreerore Rafd x R A v 1 79 § 9 @19 91 (}) 599 98 /% ?

(A) The velocity of the point mass mis: v = 29}:1
1+ —
M
(B) The x component of displacement of the center of mass of the block M is : — MmR
+m

mR
M+m

(C) The position of the point mass is : x = —/2

(D) The velocity of the block M is : V = _%1/29R

(A) &g HU1 (m) &1 ATV = 2R 4
1+ M
M
(B) Tc# (M) & Wefy &% & RRTT &7 x 9<% (x co-cordinate) —N';“—R%
+m
mR
(C) fa=g @1 (m) BT WM x = —/2 2
+m
(D) Ted (M) &7 47 V = —%1/29R 3
Ans. (AB)
Sol.  If speed of point mass is v, then using conservation of linear momentum V = %

I g @™ &) = v E a1 Y& EIT Wmﬁ,v=%
1 21(mvj2_ 1 2( mj
mgR=-—-mv“-+—-M —| ; mgR=—mv°|1+—
2 M 2 M

vo |29R ; XM=_( ij
M+m

Resonance Eduventures Ltd.
CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222
Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.com/ﬂesonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE #4




Resonance” | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 | CODE-4 | PHYSICS

Ans.

Sol.

A flat plate is moving normal to its plane through a gas under the action of a constant force F. The gas

is kept at very low pressure. The speed of the plate v is much less than the average speed u of the gas
molecules. Which of the following options is/are true ?

(A) The pressure difference between the leading and trailing faces of the plate is proportional to uv.

(B) At a later time the external force F balances the resistive force

(C) The resistive force experienced by the plate is proportional to v

(D) The plate will continue to move with constant non-zero acceleration, at all times

U% Fue wie (flat plate) 3red <919 & 9 (gas at low pressure) #, 319w T & 3if¥erd e #, 9181 9o

F& gva # JRiRd 2| wic @l 7 v, 319 el & id 70 u 4 980 &9 & | 799 3§ 9 39 |1 (R)
HUF B B/8 ?

A) Tfemr Td Tl U @ ETd PI RfAR uV & FHURN B |

B) §® W & 918 a1l 9 F iR RRE® a8 |gferd 8 e |

C) @i §RT 3w gall URRIES 9 v & TR ¢ |

D) wic waql YR ReR @RI (constant non-zero acceleration) ¥ Fe 3@ |

(ABC)
u' = au, a = constant

(
(
(
(

+—> Vv
— «—
u u'
A
w.r.t plane
(u'=v) [ (u'+v)

. Before collision
Before collision

After collision

(U +v)
u' -v
( ) A After collision
Ftrailing K Fleading Fﬁw K F I

Fleading= 2pA(U' + V)2
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Ftrailing = 2pA(u' — V)2

Fleading - I:trailling = 2pA(4u'v) = 8pAu'v

I:Ieading - I:trailing

= 8pu'v = 8poauv
Area P P

Pressure difference =

Net force on plate

mdv

Fret = F — 8pAcuv =

After long time v will be sufficient so F = 8pAauv
After that v = constant, i.e. plate will achieve terminal velocity.

Sol. Uu'=oqu, a=fadg

F—> v
— -
u u'
A
T B e
(u-v) 1 W+v)
e & TE STHY | wEd
TR D 9% (u' +v)
(u'—v) B
A TIR B IS
F&Wjﬁﬂ‘ﬁ ’ — '\:umw
A

Furma= 2pA(U" + V)
Fagra = 2pA(U' — v)?

Futm — Fogra= 2pA(4U'V) = 8pAu'v
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Ans.

Sol.

ottt — Forgred
& 3Thd
T W HA I

TEIR = =8pu'v = 8pauv

mdv

dt

980 T T 918 v 9T 81 31 F = 8pAauv

P UTA v = gd | o wie AT 99 U R |

Faga = F —8pAauv =

In the circuit shown, L =1 puH, C =1 uF and R = 1 kQ. They are connected in series with an a.c. source
V =V, sinot as shown. Which of the following options is/are correct ?
L=1uH C=1uF R =1kQ

—— T —] ——wWwWwW——

C~ Vosinot

The current will be in phase with the voltage if = 10* rad.s™

At » >> 10° rad.s™", the circuit behaves like a capacitor

The frequency at which the current will be in phase with the voltage is independent of R

At © ~ 0 the current flowing through the circuit becomes nearly zero

for % @ e aRur L=1pH, C=1pF, R=1kQ 2| T aRacdt areedr (V =V, sinot) Sd & of)
9y B | 91 § 1 w1 () B FE /2 1?

L=1uH C=1uF R=1kQ

———] —wWwhW——

<~ Vesinot

(A
(B
(C
(D

A) 519 © = 10* rad.s™" 8 @@ fagld &RT (electric current) dcedr &) WG H BRI |

)
B) &id o >> 10° rad.s™", uRuer W= (capacitor) &1 dvg @d8R &xal & |
C) 59 fagd oR1 dicear @1 F9Gal § 819 A1 98 ARl R R R &1 ol |
D) 919 @ ~ 0 &Rl a9 gRuer # 9&h aR1 3@ & dwe M|
(CD)
Current will be in phase with voltage at resonant frequency.

AR AGRT W GRT qoAT dreed] F9 bl H 81 |

(
(
(
(

ol = =N wo = 1 10°sec”

oC JLC

Ifafe ®>w,  Circuit behaves like inductive. IRYer IR BT |

If IS w~0 Z>w0 = I-0

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222

Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.corn/ResonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE #7




Resonance” | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 | CODE-4 | PHYSICS

Ans.
Sol.

For an isosceles prism of angle A and refractive index p, it is found that the angle of minimum deviation

dm = A. Which of the following options is/are correct ?
(A) At minimum deviation, the incident angle i; and the refracting angle r, at the first refracting surface

are related by ry =(%j

(B) For this prism, the refractive index p and the angle of prism A are related as A = %COS_1 (EJ

2

(C) For the angle of incidence i1 = A, the ray inside the prism is parallel to the base of the prism
(D) For this prism, the emergent ray at the second surface will be tangential to the surface when the

angle of incidence at the first surface is i, = sin™’ {sinA |4 cos? % -1-cos A}

v FAfgarg fsw &1 fsw @101 AR | (isosceles prism of angle A) | 39 5 &1 smad+ie p 2 | 39 foq
HT <A fI@e= HI97 (angle of minimum deviation) 8, = A2 | /1 § & ®19 91 (V) B A8 /8 |

(A)qwﬁamﬁemﬁaaﬁwiﬂzi;rwsrqaétﬁaazﬁamﬁiﬁaﬁwn{%j ERT Gefd & |

(B) forsH &1 aruadi uTd fosd B (A), A=%cos‘(§} gRT G # |

(C) 51 fUsH &1 MU BIvT iy = A, 8 99 fioq & iR yare ool fisH & MR & §9r=” 8l |

(D) 519 UgSl T UR IMUAA HIVI i, =sin‘[sinA /40032%—1—005A} g, d9 39 o9 & forw f3fog aa 9
feia fovor o9 @& g & weffa @9 (tangential to the emergent surface)

(ACD)
sin 7A+6"“”
"= 2 _ SinA y 2COSA
siné siné 2
2 2

- . A . . A A .
sini=pusin — = sini=2sin — cos — =sin A
2 2 2

i=A |"1=A
2

A =2cos ' (W/2)
sinC=l, cos C = 1—i
[ Ha

sini =psin(A—C) = p(sin A cos C—cos Asin C)

= | sinA 1—%—COSA = (sinA n? - —cosA) = sinA1/4coszé—1—cosA
U [ 2

T / 2 A

i =sin (smA 4cos E—1—cosAJ

(C) In this option, it has been assumed that the refracting sides (Incident and emergent side) of
isosceles triangle are equal. Therefore, the ray inside the prism is parallel to the prism.

9 ded 9§ F a1 1§ 6 Fafgarg Brs @1 amufod @ aRafdd gon |99E 8, s9fere fisH & AR
THTe fHROT MR & FATTR B |
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Ans.
Sol.

A human body has surface area of approximately 1m?. The normal body temperature is 10 K above the
surrounding room temperature T,. Take the room temperature to be To = 300 K. For Ty = 300K, the

value of oT; = 460 Wm™ (where o is the Stefan-Boltzmann constant). Which of the following options

is/are correct ?

(A) If the surrounding temperature reduces by a small amount AT, << Ty, then to maintain the same
body temperature the same (living) human being needs to radiate AW = 46T AT, more energy per
unit time.

(B) Reducing the exposed surface area of the body (e.g. by curling up) allows humans to maintain the
same body temperature while reducing the energy lost by radiation

(C) If the body temperature rises significantly then the peak in the spectrum of electromagnetic
radiation emitted by the body would shift to longer wavelengths

(D) The amount of energy radiated by the body in 1 second is close to 60 joules

AT IS &% oI 1m® BT € AMa INR $T qI9EN URI® & areee | 10 K 3 B 2

aRae qEE To = 300 K 8, 39 gRaw aodM & g oT? = 460 Wm™ 8 &l o ©wH—dleeode

fraaid (Stefan-Boltzmann constant) 8 | 71 % @19 1 (}) B2 A& 8/8 ?

(A) aRAY AT 3R AT, Hedl 8 (AT << T,) T9 A1 IXR BT ATGH BT IR I & oIy

AW = 46TZAT, 31fF Hoii fafeRa i g 2|

(B) USRI &F%hel HeM (VY : figeT W) ¥ A 30 IRR ¥ fAfHRT i gerd 8 Ud o IRR &
A SR axd B |

(C) A& IRR & ATUAM H R A1d gig 81 a9 o1 g fafeso Wagd o Rrax a3 aed (the
electromagnetic spectrum) &8 TR <& @Y MR favenfid 2l 2

(D) AFE IR | 1 9Fve § Mwedd fAfERT st 60 S (60 joules) B |

(B)

(A) Since the temperature of the body remains same, therefore heat radiated by the body is same

as before. (W, = caT* = ca(310)")

(B) W o Area

If exposed area decreases, energy radiated also decreases.
(C) AmT =D = TT, Amd
(D) (W, =ocaT’=0ca(310)")
Since it is given that oT; = 460 Wm™
Hence, ca(310)* > 460 Wm™
So (D) option is wrong
(A)  Ifd 9T IRR $ qOEE F Bis gRIT Tel B | FAfG IR B gRT fadaa Sl qae 8
(W, = caT" = ca(310)")

(B) W o &%
3T R U &% d T, A1 A9 & IRR 9 FAeRid $of g |
(C) AmT =D =N TT,  Amd

(D) (W, =ocaT'=0ca(310)")
gfe a8 fam w8 6T = 460 Wm™
1d: 6a(310)* > 460 Wm™
sferg (D) faded wTerd R |
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SECTION - 2 : (Maximum Marks : 15)
This section contains FIVE 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.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.

Zero Marks : 0 In all other cases.

@S 2 : (Af¥HaH 3k : 15)
39 @S d Ufg e 2 |
TIE I &1 IR 09 9TF @ wifded) & §ra &1 Ua Yol BT NS 2 |
% U b Y il 3R, TH. W HE YUIid B AJwHY gl Bl Prefl B |
TS e & forg ofd Feferfaa aRRefal 4 4 f60 ta & gar fd o -
o7 3 +3 IR A% T ST & THY agal PI Hiell (AT B |
YA 3D 0 3= &l gRRerforl

Ans.

Sol.

A drop of liquid of radius R = 102 m having surface tension S = ENm‘1 divides itself into K identical
Y

drops. In this process the total change in the surface energy AU = 107 J. If K = 10* then the value of o
is:

gs—dmd (surface tension) S =¥Nm‘1 ® 99 D UP g @ Boar R=107m 2, AR K wwwy gaf o
Y

fawfra fam 7o ¥ | go—Soif &1 gama AU = 107° Joules & | afd K= 10%® @9 o T A 17 |
(6)

R=K"r

AU = S.K.4nr* — S.4nR?

R

=0.1x 10 K" -1]1=10"°
K1/3_ 1= 102
K"”=101= (109" a=6
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Ans.

Sol.

10.

Ans.

A monochromatic light is travelling in a medium of refractive index n = 1.6. It enters a stack of glass
layers from the bottom side at an angle 6 = 30°. The interfaces of the glass layers are parallel to each
other. The refractive indices of different glass layers are monotonically decreasing as n,, = n — mAn,
where ny, is the refractive index of the m™ slab and An = 0.1 (see the figure). The ray is refracted out
parallel to the interface between the (m — 1)th and m" slabs from the right side of the stack. What is the
value of m ?

UHauil YHTe (monochromatic light) 3MUad=id n = 1.6 arel WIEgdW § WA B | Ig TS B ) il
(stack of glass layers) TR @t dg & 6 = 30° BT W YT B ® (941 {6 fo § gemar wn g) |
DAl B WR WER FACR 8| B & AR & 3(UIId (HIAE Ny =N —mAn, %9 9§ 8¢ ® 8| I8 m
TR BT YIAATD Ny B 3R An = 0.1 | YHT A0 (m — 1) W mER & Yoad 9 FAR fQem # I8
IR A TR AT 8| T m BT 7 BN ?

m n —mAn '
‘m-1 n—(m1)AM :'
A~ T T T T A
- - e - -
i / i
'3 ) n-3An !
:2,/' n-2An
:1:7' n —An I
n
1
9!

(8)

1.6sin6 = (n — mAN)sin90°
1.6sin = n — mAn

1.6 x % =1.6-m(0.1)
0.8=1.6 —m(0.1)

m x 0.1=0.8

m=38

¥lisan isotope of lodine that § decays to an isotope of Xenon with a half-life of 8days. A small amount
of a serum labelled with "' is injected into the blood of a person. The activity of the amount of "'l
injected was 2.4 x 10° Becquerel (Bq). It is known that the injected serum will get distributed uniformly
in the blood stream in less than half an hour. After 11.5 hours, 2.5 ml of blood is drawn from the
person's body, and gives an activity of 115 Bq. The total volume of blood in the person's body, in liters
is approximately (you may use e~ 1 + x for |x| << 1 and In 2 ~ 0.7). [Nuclear Physics]

IMNEH &1 FReN™G (isotope) "', @t sef—smy 8 9 B, p-o & HRU WM (Xenon) &
Farenfe § el gar 81 3red " &1 ' fafgd (labelled) ¥RA (serum) AT IR H Sra:fAa (inject)
fooar mar, e A= @ dfdeadn (activity) 2.4 x 10° SR (Becquerel) € | I8 WRA R gRT F Mg €
H gpadE faaRa 811 8 1 3FR 11.5 8¢ 918 2.5 mIh 115 9ava &1 Afdeaar gwiar g, 99 A9 IRR H
I AT (cflex #) 8 (@MI e~ 1+ x for x| << 1Td In2~ 0.7 HT ST IR A & |)

()
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Sol.

1.

Ans.

Sol.

131 131
—_— +
! Ty/2 =8Days xe B

Ao =2.4x10°Bq = AN,
Let the volume is V,

qIfe adH Vg,
t=0 Ao = AN,
t=11.5Hrs A =AN

115 = k(ﬂx2.5j
\

115 = = x 2.5 x (N,e™)

<|>

In2
- .(11.5Hr)
115 = N\C;k) x (2.5) x e 89

5
115 = 2'4310 x (2.5) x e 24

5
y = 24x107 2_5{1_i}

—_

115 24
5
_ 24x10 2.5 23
115 24
10° x23x 25

= W =5x 103m|=5|iter
X

An electron in a hydrogen atom undergoes a transition from an orbit with quantum number n; to another
with quantum number n;. V; and V; are respectively the initial and final potential energies of the electron.

If % = 6.25, then the smallest possible nsis :

f

Tdh BISgiod WY &1 UH Sode[ n; d@icd W& (quantum number) dTdl &8 9§ n; q@icd |&

(quantum number) & ®& | YA FHRaT ® | V, 91 V; MAfAs 19 sifH Refos swig 21 afe % = 6.25,

f
TG ne D FAGH TG F@T (smallest possible ny) &

(5)
pE = {212
n
272
Vi nf 1
v, 2712 625
n?
2
6.25= L
n;
M _p5-2
n; 2
Answer. 5
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12. A stationary source emits sound of frequency fo = 492 Hz. The sound is reflected by a large car
approaching the source with a speed of 2ms™". The reflected signal is received by the source and
superposed with the original. What will be the beat frequency of the resulting signal in Hz ? (Given that
the speed of sound in air is 330 ms™" and the car reflects the sound at the frequency it has received).

e Rer Ed MRl fo = 492 Hz @1 eafy SR @xal 81 2ms™ & 7T A oMl &R & I8 ey
wRrafidd B B | e Sd wRakia G&d df od wR & ol ddhd R ARG (superposed) FHRAT R |
T9 gRomf Riar @1 fawdg—amg Ry (beat frequency) ©

(eafy o Y 330 ms™' ¥ | BR @ B SHH! U g% IMIRT R WRERTT BRA R 1)

Ans. (6)
Sol.
Car

A

Ve =2m/s

Frequency observed at car &R &I Uféra smgfi

f =fO(VJ§/VCj

Frequency of reflected sound as observed at the source

wafdd eafy @ smafy S Sd g1 ufdd @ TS ®

et Y )og [V Ve
V2RVA V2RVA

beat frequency fd¥a= amgfii  =f,—f,

-1, V+ Ve 1
V-V¢
2Ve
V-V¢

=492 x x2
328

=6 beat/s
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SECTION - 3 : (Maximum Marks : 18)

This section contains SIX questions of matching type.

o This section contains TWO tables (each having 3 columns and 4 rows).
Based on each table, there are THREE questions
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
. For each question, darken the bubble corresponding to the correct option in the ORS.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : —1 In all other cases.

@S 3 : (A ik : 18)
. 39 ©S H gHd UPR B B: U ¢ |
. 39 WS H  ¢dcl & (AP 29 H 3 PieH 3R 4 ufdat B)
. A% Tl W AENRT A T 2 |
. TP U H R fawed (A), (B), (C) @2 (D) B R dad ta fAded T& 2|
. TAF TR B oY SLRTE. W FEl IR fAdhed & Y goagel Dl Blell b |
. TS e & forg o Fefearfaa aRRefdal # 4 fadl te & sgar A o -

. i eim ;. +3 I Rw 98 fAeed & e galgal 1 Hial {61 © |
YA AG ;0 IR FHA f gAgA B Frem 7 fAm B
FOT 3P —1 3= I aRReradl 4 |

Answer Q.13. Q14 and Q.15 by appropriately matching the information given in the three
columns of the following table.

W § T 9| B A il A SUAE G BT SUGF &7 9 gAA IR 9T Q.13. Q143IR Q.15
IR AT |

A charged particle (electron or proton) is introduced at the origin (x = 0, y = 0, z = 0) with a given initial
velocity v . A uniform electric field E and a uniform magnetic field B exist everywhere. The velocity v,
electric field E and magnetic field B are given in column 1,2 and 3, respectively. The quantities Eq, By

are positive in magnitude. [EMF]
Column -1 Column -2 Column -3
( Electron with v = 2%2 (i) E=Ez2 (P) B = -B,X
0
(1 Electron with v = %9 (ii) E=-EJ Q) B = B,X
0

() Electron with v =0 (iii) E = -EX (R) B =B,y
(IV)  Electron with v = 2%2 (iv) E =E,X (S) B=B,2

0
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13.

Ans.

Sol.

Tdh AiYad BT (Feragi A1 W) RS 1 va Ja 5 (x =0,y =0, z = 0) R UK (introduced)
BT 2| Rer don veawe fagd &9 E vd ged &3 B 9ds SuRyd B | &v1 & i v, faga a9 E
Jor gRaT &5 B e dfedl 1,27d 3, % HH: <R T R | Ep, By & A SIS B |

(Y]

DleTH-1

(1) gﬁﬁﬁ10=2§iiﬁ

Pled -2 Pl -3
E=Ez2 (P)  B=-BxX
E=-E Q) B =B,X
E = —E X (R) B =B,y
E =E,% (S) B=Bgz2

In which case will the particle move in a straight line with constant velocity ?

ford Rafa o ®o1 sraer fa § e @1 A =TT Bl B |

(A) (IV) (i) (S) (B) (1) (i) (R)

(€)

For constant velocity fFard a7 &g
ﬁ:qé+q(\7x|§) =0
£ (V:8)

Ans. (C)

(C) () iii) (S) (D) () (iii) (P)
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14,

Ans.

Sol.

15.

Ans.

Sol.

In which case will the particle describe a helical path with axis along the positive z direction ?
fra Rafd # ®o1 +z 3187 argfer Fsfordl v (helical path along the positive z-axis) &1 IFAIVT BT ?

éﬁ; (V) () (S) (B) (I1) (ii) (R) (C) (1) iii) (P) (D) (V) (i) (R)

For helix with axis along positive z—direction magnetic field should be along z—direction.

AffAeR v fSae! 38 2w & gfaw 8, 39 1Y 2 9= &3 z-feen & gfaw 8 =2y |

In which case would the particle move in a straight line along the negative direction of y-axis (i.e, move

along—y)?
foe Rearfa # wor et Y@ § FomeAd  y-31eT (negative y-axis) @ fawm # g ?
(A) () (i) (R) (B) (IV) (ii) (S) (C) (1) (i) (P) (D) (In) (iii) (Q)
(A)
AY

N
| v

Force due to Electric field is along —y axis and force due to B is zero.

fagd &3 & HRU 9 -y 34&T B AR B TN FHEBHT &4F B P BRI 9 Y ¥ |

Answer Q.16. Q17 and Q.18 by appropriately matching the information given in the three
columns of the following table.

W Y T Sgd & A il A SUAE GO BT SUGF &7 9 A IR T Q.16. Q17 IR Q.18 B
SR Y |

An ideal gas is undergoing a cyclic thermodynamic process in different ways as shown in the
corresponding P — V diagrams in column 3 of the table. Consider only the path from state 1 to state 2.
W denotes the corresponding work done on the system. The equations and plots in the table have
standard notations as used in thermodynamic process. Here v is the ratio of heat capacities at constant
pressure and constant volume. The number of moles in the gas is n. [IP1, IP2] [Thermodynamics]

T 3ee AN (ideal gas) fAff=1 gt SwHUIfe Ushdl & JoRdT B | 98 1 ®fem 3% P—V 3iR® gRT
gt T 2| ad R 19 Ry 2 SFaTel 9 @t ofR & | 39 YR e W gen wrf W g
(work on the system) I8l y @9 <@ vd F9d A SHI-GIRTRIT &1 U @ (ratio of the heat
capacities) i1 W@l (moles) & W& N & |
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Column -1 Column -2 Column -3
Pa
1@
(I W, = ﬁ(PZV2 -PV,) (i) Isothermal (P)
VV
Pa
et
(1 W,_,, =-PV, +PV, (ii) Isochoric (Q) 2
-
\Y
Pa 1
NG
(1 W_,=0 (iii) Isobaric (R)
-
\Y
Pa
1
(V) W,_,= —nRTIn(%} (iv) Adiabatic (S) ZEI
1 -
\Y
HicH-1 PicH -2 i -3
Pa ’ 5
1 : Q
() W, = m(szz - P1V1) (i) AT (P)
-
\Y
Pa
Nat
(1 W,_,, =-PV, +PV, (ii) FHIMIA® (Isochoric) (Q) 2
v
Pa

Pa
1

2
ay W, =0 (i) e (R) h
V;

) W, = —nRTIn[%} (v)  wurst (Adiabatic) (S) 0

1 >
\%
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16.

Ans.

17.

Ans.

18.

Ans.

Sol.

Which of the following options is the only correct representation of a process in which AU = AQ — PAV ?

=1 oy fadeul & @9 a1 FAST AU = AQ — PAV SfhaT &1 3tbe I8! ufaf=da &xar g ?

(A) (I1) (iit) (P) (B) (I1) (iii) (S) (C) (1) iii) (P) (D) (IN) (iv) (R)
(A)

Which one of the following options is the correct combination ?

o= fament & @9 a1 HAoE e R ?

(A) (1) (iv) (P) (B) (IV) (ii) (S) (C) () (iv) (R) (D) (1) (ii) (S)
(D)

Which one of the following options correctly represents a thermodynamics process that is used as a
correction in the determination of the speed of sound in an ideal gas ?

1 el 4S9 |1 G Aes 9 @i B A @ 99 S GeEd § uga SIS 9ihar b
GERCNINIES

(A) (1) (iv) (R) (B) (1) (it) (Q) (C) (V) (ii) (R) (D) (1) (iv) (Q)
(D)
16 to 18
l. W = F>2V2—‘1P1V1 (iv)  Adiabatic $€™1Q
y—
Il. W=-P(V,-V,) (iii) Isobaric FHSTEI P
Il W=0 (ii) Isochoric FHeEaa S
V. W =—-nRTIn % (i) Isothermal |9aT4™ R

1
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PART : Il CHEMISTR

SECTION - 1 : (Maximum Marks : 28)

This section contains SEVEN 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.

For each question, marks will be awarded in one of the following categories :

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

Partial Marks . +1 For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : =2 Inall other cases.

For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will
get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,
as a wrong option is also darkened.

19.

Ans.

An ideal gas is expanded from (p;, V1, Tq) to (p2. V2. T2) under different conditions. The correct
statement(s) among the following is (are)

(A) The work done by the gas is less when it is expanded reversibly from V; to V, under adiabatic
conditions as compared to that when expanded reversibly from V- to V, under isothermal conditions

(B) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T, = T, and (i)
positive, if it is expanded reversibly under adiabatic conditions with T; = T,

(C) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic

(D) The work done on the gas is maximum when it is compressed irreversibly from (p,, V>) to (p1, V1)
against constant pressure ps

T 3N I BT (py, Vs, T1) & (P2, Vo, T) T AT sraxemeti & i domran /1 7 | f=felRad fawedr
H 98 B 2(E)

(A) 519V, 9 V, Th SEIS AR & T 3ADBI ShHvIA (reversibly) Hhara far S ar 9 R fhan
T B Vq 9V, T6 G9! (isothermal) feRenali & 9 IShAU herd § &I T &1 & o 4
T B

(B) 1 @1 MRS Hoil § 9&ad (i) YU € X ST, = T, & A1 HoAld ISHAY (reversibly) Td |
forar ST, S1R (i) oM d ® AT g T = T, & AU g (adiabatic) uRRafli & arefm Sapwofa
(reversibly) Wetra fham S

(C) I Hotrd Jaa wu A a1 S A1 I8 WHI—A1 a1 F9al (isothermal) Td $E™ (adiabatic) 2 |
(D) 519 S IIHHUII T A (irreversibly) (p2, Vo) I (pr, Vi) & ReR T@ p; & fIeg gaman man g a
TN & SR b a1 e sfdedH giar B |

(ACD)
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A
(P1,V4,T4)

Sol. (A) /yreversible isothermal

reversible adiabatic

V, V
Area under curve in reversible isothermal is more. So, more work will be done by gas.
(B) T1=T, = AU=nCyAT =0

In reversible adiabatic expansion, T, < T,

S AT =-ve .. AU = -ve

(C) In Free expansion, Pgx=0 .. W =0

If carried out isothermally (AU = 0) = q = 0 (Adiabatic) ; From | law

If carried out adiabatically (q = 0) = AU = 0 (Isothermal) ; From | law

P
A

(P1. V1)

(P2, V2)

[
»

vV
During irreversible compression, maximum work is done on the gas (corresponding to shaded area)

»
»

ISHAMT FHAATIT TR WhH H 3RE & A1d Bl &% 3M0d 8, 39 ISR 19 gRT fhar &1 wrd i
NfeH BT |

(B) T;=T, = AU =nCyAT =0

IhIT wgI™HT TR ¥, T, < T,

S AT =-ve . AU =—-ve

(C) a0 TR #H, Pey=0 . W=0

I AT 9§ I BT &, (AU = 0) = q = 0 (F|T™) ; | fFm &

Ife G wY F [ B4l 8, (q = 0) = AU = 0 (F#amar) ; | s |
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P
A

(P1. V1)

(P2.V2)

»
>

V
JHAINT TR @ QR 19 R b T 13 ifidmad 81 B | (BHifhd &% & 3TRIR)

20. The IUPAC name(s) of the following compound is (are)

H3COCI

(A) 4-methylchlorobenzene (B) 4-chlorotoluene
(C) 1-chloro-4-methylbenzene (D) 1-methyl-4-chlorobenzene
Sk

)
feriforRa A &1 (@) MEFNTH(UPAC) 7 B @)

H3COCI

(A) 4-HfreTaFART ol (B) 4-FART ST
(C) 1-FART-4-Afdrar doi= (D) 1-HfId-4-FARIG A
Ans. (BC)
3 2
Sol.  CH; OCI
(C) 1-Chloro-4-methyl Benzene. (C) 1-FAR-4-7efreT I+
(B) 4-Chlorotoluene (B) 4-FARICTAS
21. For a solution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole

fraction of M in solution is shown in the following figure. Here x, and xy represent mole fractions of L
and M, respectively, in the solution. The correct statement(s) applicable to this system is (are)

T 7

1 X 0

(A) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed from x =0 to
x =1

(B) Attractive intermolecular interactions between L-L in pure liquid L and M-M in pure liquid M are
stronger than those between L-M when mixed in solution

(C) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when x, — 0
(D) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed when x. — 1
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Ans.

Sol.

LR MEdl & s gR1 o991 0% faedd 4 <9 M & I™—310[& =1 (mole fractions) & fd%g ga L &
arw g9 P FE H @ W g | g8 x 3R xy, L 3R M & HH: TH—3[d =l $I FReUd #Rd € |
9 a1 (@) U 98 U 8 @ )

T 7

P

1 Xu 0

(A) NS Z Y€ SaM S a9 19 B 50T HAT © 3R x. =0 W x = 1 dH ASec HI 9H (Raoult's law)
BT IT BT 2 |

B)YE S@LALLSD 9 9§ 3R Y& SaMF MM & 9 H JaR—0d fHag L-M & 9= 3
RT3 foharetl & yedt & e S faoras # fAf¥a fhar sman 2

(C)fig Zgs SaM & a9 19 I FRefUT HRal & 3R 919 x_ — 0 I ISee &1 9F (Raoult's law) &1
T BIdT 2 |

(D) g Z Y€ <d L& ar 19 &1 (6 &Rl © iR 99 x, — 1 d I8 &l 98 (Raoult's law) &1
T BIdT 2 |

(BD)

For a mixture of two liquids L and M,

For ideal solution obey Raoult's law

PL=(1=XwPL=P°—-XyP?°

Graph between P, & Xy has intercept = P, ° & slope = —ve

But graph representing +ve deviation from Raoult's law therefore M—L <M -Mor L - L

Point Z represents intercept which is P.° when X, — 1

Ldem M3 gai & fAsmr & forg,

aneR faead & forg Ikee o @1 eruTer Bl B |

PL=(1=XuP®=P°—XuP°

PL TAT Xy & AT TRW & 3I<T-WUE = P ° AT T = —ve

R ARG ¥ee 199 I g1 faged seiar 21 saf M—L<M—-MorL-L

fawg Z srgvs gian &, Sl & PR | 51 X - 1
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22. The correct statement(s) for the following addition reactions is (are)
H;C H
— Br,/CHCI
(i) #» M and N
H CH;,
HsC CH
— Br,/CHCI
(il s Oand P
H H
(A) (M and O) and (N and P) are two pairs of enantiomers
(B) Bromination proceeds through trans-addition in both the reactions
(C) O and P are identical molecules
(

~— ~—

D) (M and O) and (N and P) are two pairs of diastereomers

ferforRaa da ififshareli (addition reactions) @ forg & ®2H B (©)

H,C H
(i) — _Br/CHCL e
H CH,
H,C CH,
(ii) — M 0:RP
H H

A) (M 3R 0) 3R(N 3R P) TTIRRI (enantiomers) & a1 J7Td 8

B) a4l arffshameti § SR o Fdhas gRT 9T &

C) O 3R P 9%y 377 &

D) (M 3R 0) 31R (N 3R P) SISRIRAFRI (diastereomers) & &1 T ©

)
)

(
(
(
(

Ans. (BD)
CH: H 7
Sol. (i) \3C=C/ Br, | H—T—B MesomandN
H/ \CH3 CHCl; | Br
CH;
CH3 CHs
(ii) CH\3C=C/CH3 _Br_ S B and B H
e Ny CHCl Br L H H—— Br
CH; CH;
O P

(B) Bromination proceeds through trans-addition in both the reactions
(D) M and N are identical, hence, M and O and N and P are two set of diastereomers.
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23.

Ans.

CH;
CH\3 H o 5
) c=C Br | F fadr M @en N
H/ \CH3 CHCl; | Br
CH;
CH3 CH3
CH H
W N A e, Br oy BT H
C=C\ —_—
W~ H CHCL® Br————H H ——Br
CH3 CH3
(0] P

(B) 141 sfdfearsii & grfiexor Sra—aeds sffhar © g1 gl § |
(D) M @21 N §H%Y 2 | 37 M @2 O, N der P faaRe wsraadi & & I 2 |

Addition of excess aqueous ammonia to a pink coloured aqueous solution of MCl,.6H,0 (X) and NH,CI
gives an octahedral complex Y in the presence of air. In aqueous solution, complex Y behaves as 1 : 3
electrolyte. The reaction of X with excess HCI at room temperature results in the formation of a blue
coloured complex Z. The calculated spin only magnetic moment of X and Z is 3.87 B.M., whereas it is
zero for complex Y.

Among the following options, which statement(s) is (are) correct?

(A) The hybridization of the central metal ion in Y is d’sp*

(B) Addition of silver nitrate to Y gives only two equivalents of silver chloride

(C) When X and Z are in equilibrium at 0°C, the colour of the solution is pink

(D) Z is a tetrahedral complex

T el I dtel MCl,.6H,0 (X) 3R NH,Cl & Sieiid faeas # nfdad Siefig M & fAam o), arg
@ SURAMT § Tdh IeHardhd Hax (octahedral complex) Y &dT 2 | S faeas # dax Y 1 3 fgd
UESH (electrolyte) & TRE ISR HRAT & | AR 19 R MY HCl & 121 X &1 ifaforar & aRoms
WHY [P el T B GIR Z 9901 51 X AR Z F uRSBferd Jadxol d13 g 30 (spin only
magnetic moment) 3.87 B.M. 8, Siaf% I8 SRk Y & fog = 2| 799 7 & @9 @1 (@) fAdwew a8 ?
@)

(A) Y & DT G1g 3T BT FahxvT (hybridization) d’sp® 2 |

(B) Y # RieaR Aigge fieam R ek deiRigs & &dd & FAged feld 2 |

(C) 1§ 0°C WR X 3i1R Z Ar=maeyt # 2 a1 faeras &1 31 ot 2 |

(D) Z T&h agEhaiaid (tetrahedral) Hav 2 |
(ACD)
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Sol. NHs(aq)
[Co(H20)6]Cl, ——————> [Co(NH;)6]Cl5
NH,4CI + Air
(X) ()
Pink solution 1: 3 electrolyte

HCI (excess) (d*sp® hybridisation of central metal atom)

room temperature . . .
Addition of AgNO3 gives 3 equivalents

of AgCl.
[CoCl >
(2)

Blue solution (Tetrahedral; sp®)

X & Z in equilibrium at 0°C = Then equilibrium is shifted towards X, making colour of solution pink

el NH(STetr)
[Co(H20)6ICl W’[CO(NHs)ea]C's
(X) Gl g )
USICIRGRDE] 1: 3 Jgd 3MTgcy
HCI (afrer) (BT TR BT FIRU d’sp’)
PR T AgNO; @ &R, 3 &l & SRR AgCl T T |
[CoCl >
(2)

e faer (Fdshadid; sp)

X T Z I/ JfaRel H 8 0°C dl9 R = dd Iy 3[aRqT X &) 3R faxenfug il & den faeas &1 99

AT Bl ST 2 |

24. The correct statement(s) about the oxoacids, HCIO, and HCIO, is(are)
(A) The central atom in both HCIO, and HCIO is sp3 hybridized
(B) HCIO, is formed in the reaction between Cl, and H,O
(C) The conjugate base of HCIO, is weaker base than H,O
(D) HCIO, is more acidic than HCIO because of the resonance stabilization of its anion

HCIO, 3R HCIO & dR ¥ J8! % & (8 )

(A) HCIO, 3R HCIO &I # &R uRHAY] sp’ HahiRd B |

(B) Cl, @Y H,O & |11 ifAfshar 89 W HCIO, 99T & |

(C) HCIO, &1 Hg™I &R (conjugate base) H,0 ¥ gda &R B |

(D) U & AgAE ReNIeRUI (resonance stabilization) & Hera=ed HCIO,, HCIO ¥ 1fdd 3r=iid 2 |

Ans. (ACD)
0 H-O—Cl
3 —()—
Sol. (A) Cl—75P o
Y N
HO O O Sp3

(B) Cl, + H,O — HCI + HOCI

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.:+91-744-3192222 | FAX No. : +91-022-39167222
Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facebuuk.com/ResunanceEdu utwitter.com/ResonanceEdu www.youtuhe.com/resowatch Bblug.resnnance.ac.in

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 25




Resonance® | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 [CODE-4/CHEMISTRY

ecl:

25.

Ans.

Sol.

(C) Acidic : HCIO, > H;0"
Acid-1 Acid-2
Basic ClO4 < H,O
C.B.-1 C.B.-2
0
3
—7SP
(D) _ /|C|:I\\
09 (@)

Resonance stabilization

W T o
O sp’

(B) Cl; + H,O — HCI + HOCI

(C) ard : HCIO, >  Hs0
3+FA-1 HFA-2
&R C|O4_ < Hzo
C.B.-1 C.B.-2
i
—7 SP
(D) _ /|(|:I\\
0 ©

The Colour of the X; molecules of group 17 elements changes gradually from yellow to violet down the
group. This is due to

(A) decrease in n*—c* gap down the group

(B) decrease in ionization energy down the group

(C) the physical state of X, at room temperature changes from gas to solid down the group

(D) decrease in HOMO-LUMO gap down the group

17 98 & @l & X, M0fell &l 7 39 o # g o WX Wt 37 ¥ R—R T 1 H 9eAqr 2| I8
o & O e Borawy ®

(A) T H NI I R n*—c* BT IR Tgedl 2 |

(B) T § I WM WR 3T FHofl "ed) B |

(C) Mg a9 W @ H H1g S WR X, &) HIfdd araven I & SN 7 g8l ¢ |

(D) T & HI S &R HOMO-LUMO &7 3R FredT 2 |

(AD)
X,: 61s% 6*1s%, 6252, 6252, GZpZZ, 7t2px2 = 71:2py2, 71:’"2px2 = 71:*2py2, G*szo
(F2) (HOMO)  (LUMO)

Down the group =* to ¢* excitation become easy.

T H I 9F W 7 T o* db IIoi AT 81 Sirdl 2
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SECTION - 2 : (Maximum Marks : 15)

. This section contains FIVE 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.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.
26. The sum of the number of lone pairs of electrons on each central atom in the following species is
[TeBrel”, [BrF,l", SNF3, and [XeF]”
(Atomic numbers: N =7, F =9, S =16, Br = 35, Te = 52, Xe = 54)
frforRaa o (species) # URI® BT TRAT] TR THTDH! Soldg = 1 H G BT AT 3
[TeBrel”, [BrF,l", SNFs, and [XeFs]”
(RAY] =1 :N=7,F =9, S=16, Br =35, Te =52, Xe = 54)
Ans. 6
Sol.  Species lone pair on central atom
iehie PEN URAY R THIDI Selagia J™
TeBr* : 1
BrF," : 2
SNF; : 0
XeFs~ : 3
Total Number of lone pair = 6
ThTD] Seldel I Bl Hol Tl = 6
N
%!
SNF; F7TYF
F
217. Among the following, the number of aromatic compound(s) is
fofaRad & @ Wiafes e (@) & T @
O O O dOO
Ans. 5
@ @ ) CC ofoo
Sol. A , , @ , “ ,
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28.

Ans.

Sol.

29.

Ans.

Sol.

Among H,, He,", Li,, Be,,B,, C,,N,, O, and F, , the number of diamagnetic species is

(Atomic numbers : H=1,He=2,Li=3,Be=4B=5,C=6,N=7,0=8,F =9)

Hz, He,", Liz, Be,, By, Co N, 0,7 IR Fy, # Ufigmara Wil (diamagnetic species) @1 &1 &
(¥ S H=1,He=2,Li=3,Be=4B=5C=6,N=7,0=8,F=09)

6 (H,, Cl,, Bey, C,, Ny, F))

H, : c1s?

He, 61s% 6*1s'

Li, 2 o1s?, 6°1s%, 52s°

Be; : 01s% 6"15% 02s%, 672s°

B, 0 61s%, 6™1s?%, 62s?, 67257, 7t2px1 = 7t2py1

C, 0 61s%, 6™1s?%, 62s?%, 67257, 71:2px2 = 7t2py2

N, 0 61s%, 6™1s?, 62s?%, 67257, 71:2px2 = 71:2py2, c32pz2

O, 0 61s%, 6™s?, 62s?%, 67257, 02p22, 7t2px2 = 71:2py2, 71:"‘2px2 = 7t*2py1
F, 0 61s%, 6™s?, 62s?%, 67257, GZpZZ, 7t2px2 = 71:2py2, 71:"‘2px2 = 7t*2py2

A crystalline solid of a pure substance has a face-centred cubic structure with a cell edge of 400 pm. If
the density of the substance in the crystal is 8 g cm™, then the number of atoms present in 256 g of the
crystal is Nx10?*, The value of N is

THh g Ui & Uh fhvedd 3N @1 Had—di-ad ¥4 (face-centred cubic) FREA & 1T HIGHT HIR
(cell edge) @ TS 400 pm & | Ak feed & Uatel &1 897 8 gcm ™ B, oI fhvedl & 256 g # SuRerd
TRATIS B el wEr Nx10% 8 [N &1 A 2 |

2
Zx%
d=—3"* (d = density)
a
M
4x— 0
_ 6102
(4x10719)3
oo 1
8x6x1.6
256 10

Number of moles in 256 g = ———=
8x6x16 3

Number of atoms = ? x6x10% =2x10%
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Zx%
gA: d= a3A (d = g+ca)
M
4x 0
__ 6x10%
(4x10719)3
~ 1
" 8x6x1.6
256 g Hel @ W - 200 10
8x6x1.6 3

TRATIST Y T = ?x6x1023=2x1024

30. The conductance of a 0.0015 M aqueous solution of a weak monobasic acid was determined by using a
conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes is 120 cm
with an area of cross section of 1 cm’. The conductance of this solution was found to be 5x10™' S. The

pH of the solution is 4. The value of limiting molar conductivity (An) of this weak monobasic acid in
aqueous solution is Zx10° S cm™ mol™". The value of Z is

Uh Gdd USRI 3 & 0.0015 M Siefid fda@d @1 draided (conductance) T ifecfdd Pt
(platinized) $IagTe aTel ATTdhdl Vol Bl SYANT IR & HuiRd @1 TR | 1 cm’ IR BIe & &% dTel
SIErSl & 91 F B 4 120 cm B | 39 Ao @1 areided &1 79 5x107 S Ul 4T | Ao @1 pH 47 |
39 G UBERDIA Fd &I Sieid fderad # dMra AleR araadn (limiting molar conductivity, A,,’) @1
A9 Zx10°Scm ™ 'mol™ 8| Z &1 A B |

Ans. 6
Sol. C =0.0015M £ =120 cm
G=5x%x10"s a=1cm?
G=xx 2
¢
5x 107 = k x
120

k=6x10"scm’
k x1000  6x 107 x 1000

AS =
m M 0.0015
pH =4
[H1=10"=ca=0.0015a
107
o =
0.0015
6x107° x 1000
C —4 e ESE—
g Am_ 107 0.0015
A% 0.0015 A,

A% =6 x10°s cm” mole™
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SECTION - 3 : (Maximum Marks : 18)

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows).

Based on each table, there are THREE questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : -1 In all other cases.

Answer Q.31, Q.32 and Q.33 by appropriately matching the information given in the three
columns of the following table.

The wave function, v, is a mathematical function whose value depends upon spherical polar

coordinates (r, 0, ¢) of the electron and characterized by the quantum numbers n, / and m,. Here r is
distance from nucleus, 0 is colatitude and ¢ is azimuth. In the mathematical functions given in the
Table, Z is atomic number and a, is Bohr radius.

Column 1 Column 2 Column 3

: f
= Ir
() 1sorbital vy [ z ]2 2] W1 m )

o———

rla, —

(Q) Probability density at nucleus
(Il) 2s orbital (i) One radial node 1

o ——
3
aO

5
Z]z —[;’] (R) Probability density is
re ~"°/coso

) 2p, orbital = .
(1 2p, (i) Wy m * [a maximum at nucleus
(o]

(S) Energy needed to excite
electron from n = 2 state to
2 . . . n = 4 state is 27 times the
(IV) 3d,” orbital (iv) xy-planeis a nodal plane 32
energy needed to excite
electron from n = 2 state to
n = 6 state
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31.

Ans.

Sol.

32.

Ans.

IR SRR

R BTy ), TB T er & FTABT A geldg = & Ml g Fdena (r, 6, ¢) R FHHR avar &
AR F@eH §= n, 13X my ¥ AfFAfea e g 1 F- r Jfaeie™ | 0 7, 6 PICIR (colatitude) B, 3R ¢

fa=Ter (azimuth) ® | 29a1 # g T IRNT Bl § Z =AY FHHIG 2§ AR a, IR 3541 (Bohr radius) 2 |

Hicd 1 HicTH 2 BT 3

3
() 1sanfdea (orbital) W) W, o [i]z
I m, 3

| JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 |CODE-4|CHEMISTRY
R @ i Cga & T Pl A ST FAA T IUGA S A GAA PR U Q.31, Q.32 Q.33 B

O \/

rla, —

(Q) ot R yiliedr o+

(1) 2s 3mfdea (orbital) (iy vH BrarH® (radial) S (Probability density) «

a3
aO

5 " (R) Ifaeierd R uiffispan wvca
(Il 2p, 3mfded (orbital) i) W, o [ z ]Zre_[%o}cose (Probability density) 3fferae
g

(0]

(S) Soide™ BT n = 2 [aRAT A

P Foll, SIS Bl n = 2
(IV) 3d,? anfdedt (orbital) (iv) xy-9¥det U AT ae ® STIRT T N = 6 T TP

IR PR & foru g
27
m%s—zwél

For He" ion, the only INCORRECT combination is

He' 3 & fog for=ifolRaa fawedi # 31 @ael @@ (INCORRECT) |l & |
CVIONORE) (B) (N (i) (Q) (C) () (i) (R) (D) () () (R)
©

s-orbital is non directional so wave function will be independent of cos 0.

S-heTdh INfTIAMHB B B, SATTT AR Bl cos O H Wda B 2 |

For the given orbital in Column 1, the only CORRECT combination for any hydrogen-like species is
Pre| § 18 v 7 anfdea (orbital) & fow f=ifelRa fawedi # & fxd W eeSo—aaE wiefsr
(species) @ foTg wae wEl WA &

(A) (1) (i) (P) (B) (1) (i) (S) (C) (V) (iv) (R) (D) (1) (i) (P)
(A)
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Sol. For 2s orbital no. of radial nodes =n—(—1 =1

2s ®eTh B foru g Ais & A= =n—(—1 =1

an,é,m (I’) —>

o

Qo

33. For hydrogen atom, the only CORRECT combination is
TTESIoA ™A & forg f=ferRea fawedt # & daa \d Fae 2 |
(A 1) ) (P) (B) (1) (iv) (R) (€ () () (Q) (D) () () (S)

Ans. (D)
Sol.  For 1s orbital ¥ should be independent of 9, also it does not contain any radial node.
1s PP B oY P, 0 1 Wadl 81 A2y, W & I8 Pls Al Are T8l Wl & |

E, E _3E
E,~E, 16 4 __ 16 _ 3x36 _ 27

Ee—-E, E _E; _BE, 8x16 32
36 4 36

Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the three
columns of the following table.

Columns 1, 2 and 3 contain starting materials, reaction conditions, and type of reactions,
respectively.

Column 1 Column 2 Column 3

(I) Toluene (i) NaOH/Br; (P) Condensation

(I1) Acetophenone (i) Bry/hv (Q) Carboxylation

(1) Benzaldehyde (i) (CH5C0),0/CH3;COOK (R) Substitution

(IV) Phenol (iv) NaOH/CO, (S) Haloform

T & A Sga & WA BieHl H SUAW AT BT SUYE S A GHA B Ul 34, 35 79 36 B IR
SR |
DI 1, 2 AR 3 H HHIA: IRMIH Tared, FfAfhAT avem, MR bRl & yerR B |

PicTH-1 PIcIH - 2 P - 3
(I) TGS (Toluene) (i) NaOH/Br; (P) @e++1 (Condensation)
(1) 3rfAeI®=ia (Acetophenone) | (i) Bro/hv (Q) Traffdera=oT (Carboxylation)

() sFSeseTss (Benzaldehyde) | (iii) (CH3CO),0/CH3;COOK | (R) ufcrerast (Substitution)

(IV) B=ret (Phenol) (iv) NaOH/CO, (S) eTe%H (Haloform)
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34. The only CORRECT combination in which the reaction proceeds through radical mechanism is
frrfafed fawedl 3 9 daa a&t T SR 1fafosan g (radical) 9fshan g§RT 9@l &, @
(A) (V) () (Q) (B) (1) (ii) (P) (C) (1 (i) (R) (D) () (i) (R)

Ans. (D)

Sol.  Substitution reaction of toluene takes place through radical mechanism.

TS # yiReme Sfdfhan gad e fharfae T 2@l

35. For the synthesis of benzoic acid, the only CORRECT combination is
TSD 3 & FLATY (synthesis) & fort f=foRaa fadwedl § & Saa wd FAIoH B |
(A) (I @) (S) (B) () (iv) (Q) (C) (V) (i) (P) (D) (1) (iv) (R)
Ans. (A)
Sol. Haloform reaction of acetophenone yields benzoic acid.

VA P 2dr®™ ARAfhaT gRT dols® 7 YT Il © |

36. The only CORRECT combination that gives two different carboxylic acids is
fr=fafad fawedi 3 9 daa @& FaoE Sl {6 &1 =1 seifeafers ofd <al €, 8

(A) (V) (i) (Q) (B) (1N (iv) (R) (ORUNONE) (D) (1) (i) (P)

Ans. (D)
Sol. Perkin condensation of benzaldehyde with (CH3C0O),0/CH3;COOK yields cis and trans form of cinnamic
acid.

Juifesegs @ (CH;CO),0/CH;COOK & w1 ufhs wea++ 3rfafhar @& g1 Rfe e/ &1 g den
o SIS YT Bl ® |
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PART : Il MATHEMATICS

SECTION - 1 : (Maximum Marks : 28)

o This section contains SEVEN 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.

For each question, marks will be awarded in one of the following categories :

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

darkened.

Partial Marks . +1  For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened.

Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : =2 Inall other cases.

. For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will
get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get —2 marks,
as a wrong option is also darkened.

@s 1 : (fdrbas 3ia : 28)

. 9 @S H W W 2|

. YAd U9 H IR SR fAwe (A), (B), (C) T (D) 2| R & ta a1 (& I e fRAwey I 2|

. TP U & oIy 3MIRTE. W IR Fel SR (STRI) & IIHU Jaigat (agai) DI Bleal b |

. TAF U & foy o fr=iferfaa aRRefoal # 4 foeft vo & argar fRa s -

. e +4 Il o A e (@) & ogwu gaga (§aqgai) DI Sre fHar ¢ |
FiRP 36 :  +1 IAP Fel fAPbed & ATHU gAgal DI Plll B |, IR DIs Toad fdbed Hren

T8 o B |
YA G ;0 IR HA N gAgA D1 Fren TE AT ©
OB -2 g | uRRefoi #

. ISERY : IQ TH TR & AN Al SR faded (A), (C) T2 (D) &, a9 9 A1 & AJwU JAgall I Plel
PR W +4 3 el ; R (A) iR (D) & ATHT Agall BT Bl ST W +2 3(d Al Jorn (A) 3R (B)
D ATHU AgAl DI Bl B R —2 3idh Al Fifd 7o Taad dbed & IJHy gagal o1 W Fren
TR

37. Let X and Y be two events such that P(X) = % P(X|Y) = % and P(Y|X) =§. Then
AT fF X 3R Y 39 UBR @1 Q1 gead (events) € f& P(X) = % P(X|Y) = % 3R P(Y|X)=§ 21 d9
(AP(Y) = = B) P(XIY) = © ©PXUY)=2  D)PXAY)=~

15 2 5 5

Ans. (A,B)
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Sol.

38.

Ans.

Sol.

P(XY) _ 1
P(Y) 2
P(YAX) _ 2
P(X) 5
Pxav)= P = 2ppg=2. 1= 2 o P 2
— 4 2
P(XnY) _ P(Y)-P(XnY) _ 15715 _2_1
P(Y) P(Y) 7 372
15
P(XuY)=P(X)+P(Y)—P(XmY)=%+ %_% =%

Letf: R — (0, 1) be a continuous function. Then, which of the following function(s) has (have) the value
zero at some point in the interval (0, 1) ?
A1 % f: R — (0, 1) & Adq B (continuous function) 8 | @@ 71 %ol § § @9 | %o (A1) &1

(@) A <RI (interval) (0, 1) & foddt fag w® = 8w

O t—pn|a

(A) e*— If(t)sintdt (B) f(x) + [f(t) sintdt
0

(C)x— [ f(t)costdt (D) x° = f(x)

(C,D)

e*e (1,e)forx e (0,1) & forw
and 3R 0 < 'x[f(t)sintdt <1in(,1) = (A) is wrong ((rT<T ®)

n/2

f(x) + j f(t)sintdt >0 = (B) is wrong (3r7ed )
Let AT g(X) = x — Zj f(t)costdt = g(0) = —'Z[f(t)costdt <0
g(1)=1- Zj f(t)costdt >0 = (C) is correct (T )

Let AT h(x) = x° — f(X)
h(0) = —f(0) < 0
h(1)=1-f(1)>0 = (D) is correct (A &)
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39.

Ans.

Sol.

40.

Ans.

Sol.

41,

Ans.

Let a, b, x and y be real numbers such that a — b =1 and y = 0. If the complex number z = x + iy

I az+b
satisfies Im
z+1

j =y, then which of the following is(are) possible value(s) of x ?

A fF a, b, x iR y 39 UHR & aR<fdd A& (real numbers) & f a—b=138Ry = 07| Ifs Aftws

| (complex number) z = x + iy, Im (az+bj =y Bl IGE IR B, 99 79§ 9 DA W) x (D)
z

+1
Fafad A BE) ?
(A)1— 1+y? (B) = 1= y1—y? (C) 1+ J1+y? (D)=1+ J1-y?
(B,D)
a(x+iy)+b _ ax+b+iayx (x+1)—iy 4 (ax +b)(x +1) +ay? + i(@y(x +1)—y(ax+b))
X+iy+1 X+1+iy  (x+1)—iy (x+1?%+y? (x+1%+y?
ay(x+1)—y(ax+b) ay — by
= — = a—-b=1, 0
(x+1°+y? y :>(x+1)2+y2 y ( y=0)
= (x+1)° +y* =1 =S x+1=J1-y? = X=—1% J1-y?

2

2
If 2x —y + 1 = 0 is a tangent to the hyperbola x }I/_G = 1, then which of the following CANNOT be
a

2

sides of a right angled triangle ?

Ifg 2x —y + 1 = 0 AfdwRaed (hyperbola) X—j - % =1 @ TR (tangent) 8 @1 791 § & &9 A
a

Fadf < (right angled triangle) @1 Y &1 81 ! 8(8) ?

(A) a, 4, 1 (B) 2a, 4, 1 (C)a, 4,2 (D) 2a, 8, 1
(A,C,D)
2x +1ist tto XY =
=2Z2X + IS tangenttio ——— =
y 9 a’ 16

X2 y2

-2 =1 W WY N y=2x+ 18|
a- 16

c? = 22m? — b2
1=4az—16:>az=1—7

[check if Sifa fh p® = o + 7]

Let [x] be the greatest integer less than or equals to x. Then, at which of the following point(s) the
function f(x) = x cos(n(x + [x])) is discontinuous ?

A1 6 x ¥ BT A1 x & F9F @9 I$1 YOI (integer) [x] B 1 T9 f(x) = cos(n(x + [x])), =1 & & &
fa=g(eff) ™ aFaa (discontinuous) B ?

(A) x=-1 B)x=1 (C)x=0 (D)x=2

(A,B,D)
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Sol.  f(x) = xcos(m (x + [X])
Check continuity at x = n
(x=n R FqAA B S B W)

f(n) = ncos2nn = n

f(n*) = ncos2nmt =n

f(n") = ncos(2n—1)r =—n

It is discontinous at all integer points except 0

@& 0 B Brgdx I QIfdl W Fad 2 |)

42, Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries?
/1 9§ 9§ PFIR) aRafds dEstt & 3 x 3 MR (matrix) BT a7 (square) &l 2(E)?
10 0 10 0 -1 0 O 100
(A)|J0 1 0 (B)|[0O -1 0 (©)jo -1 0 (D)|0 1 0
00 -1 0 0 -1 0O 0 -1 0 0 1
Ans. (A,C)
Sol. A=B? = |Al=|Bf*=+ve
10 0
(A) 0 1 0| =1(-1)=negative (&UTTcH®)
0 0 -1
Matrix B can not be possible (3Tegg B w=7a =&l &)
1 0 0
(B) |0 -1 0] =1 (1-0) = positive (ETc®)
0 0 1

Matrix B can be possible (3T B I%1d &)
10 0|1 0 O 1 0 O

Ex.0 1 -1 10 1 -1 =0 -1 O
02 -140 2 -1 [0 0 -1

-1 0 O
(C) 0 -1 0| =-1=negative (FEUTHD)
0O 0 -1
Matrix B can not be possible (3Tegg B =7a &l &)
100
(D) 0 1 0] =1 = positive (&TH®)
0 0 1

Matrix B can be I @Tag B, I %9 )
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43. If a chord, which is not a tangent, of the parabola y* = 16x has the equation 2x + y = p, and midpoint
(h, k), then which of the following is(are) possible value(s) of p, h and k?
afe dRaerd (parabola) y? = 16x @1 Yo Shal (chord), ST TER@T (tangent) &Y 8, &1 THIBRIT 2x +y = p
Jerr #eafd=g (midpoint ) (h, k) 2, @ f%1 § & p, hwaq k & F=1faq 7191 B(E)?
Ap=-1,h=1,k=-3 B)p=2,h=3, k=4
Cp=-2,h=2,k=-4 (D)p=5,h=4,k=-3
Ans. (B)
Sol. 8x—ky+ (k*-8h)=0
2x+y-p=0
Comparing coefficients of x, y and constant term, we get
X, y TIT 3TeR UGl & JUMPI P Jol HR W
4= k= Ki-8h
P
k=-4
16 — 8h =—4p
4-2h=—p = p=2h-4
SECTION - 2 : (Maximum Marks : 15)
o This section contains FIVE 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.
. For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.
@S 2 : (Af¥HaH s : 15)
. TS I &1 IR 09 9TF @ wifiet) & §rg &1 Ua Yol BT NS 2 |
. % U b Y ol 3R, TH. W HE YUIid B AJwHY gl Bl Prell b |
. TS e & forg ofd Feferfaa aRRefoal 4 4 f6l v & gaR & o -
. qof 3 +3 I A% T ST & THY Agal DI Biell (AT B |
A b 0 g u+t gRRerf 4
44, For a real number a, if the system
1 a o [x 1
o 1 ally|=]|-1
a> a 1]z 1
of linear equations, has infinitely many solutions, then 1 + o + o=
IR<fd® G (real number) o @ oY, afe YRgw FHHR0T A®HRT (system of linear equations)
1 a o [x 1
o 1 ally|=]|-1
a> a 1]z 1
@ 31 B (infinitely many solutions) 8, 9 1 + o + a® =
Ans. (1)
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Sol. D=0

2

o
a|=0
1

- @

(04

OL2

Q

(1+oa+a?) (2a+1) (a?+a+1)
o 1 o =0
o? o 1
(1+o+a?) (2a+1) 0
o 1 0 |=0 =>(1-d®)(1+a+c®-20°-a)=0 =(1-a?)=0

o? o 1-a

a=-1 or 1
for o = 1, system of linear equations has no solution

=13 foU W= @1 PR &1 DI & 81 2|

a=-1 sod@1+a+a’=1

45, The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what
is the length of its smallest side?
e wHeIeig S (right angled triangle) @1 YoiRi |AMIR Sia! (arithmetic progression) # 8 | afd SHa&T
G 242 T4 SHD! G BIS] oIl B T8 T 872

Sol. (6)
Sol.
a+2d
a
a+d
%a(a+d)=24 = a(@a+d)=48 ... (1)

a’+(a+d)y=(a+2d) = 3d° +2ad—a’=0
(3d—a)a+d)=0
= 3d=a (. a+d=0)
= d=2
a=6
so smallest side = 6

%:W@Eﬁa'ﬂﬁ'[=6
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46. Let f: R — R be a differentiable function such that f(0) = 0, f(gj =3andf'(0)=1.If

2
a(x) = I[f’(t)cosect—cott cosect f(t)]dtforx e (0, %} , then Iingg(x) =

A4 f% f: R > R 39 U®R &1 @b B (differentiable function) 2 f& f(0) = 0, f(gj= 3 Taq

f(0)=1%8 13X x e (0, g} 3 o g(x) = 'Z[[f’(t)cosect—cott cosect f(t)]dt ¥, a4 lim g(x) =
Ans. (2)
n/2

Sol. g(x)= j %(f(t)oosect)dt

X

=f Tl
a(x) = f(zJ cosec(zJ f(x) cosecx

g(x) = 3 —f(x) cosecx

f(x
gix) =3 -

Sin X
lim g(x) =3 — lim ﬂ
x—0 x—0 SIN X

:3_||mm :3_1 =2
x—0 COS X 1
47. For how many values of p, the circle X2 + y2 + 2x + 4y — p = 0 and the coordinate axes have exactly

three common points?
p @ fhae Al & for¥ g (circle) x* + y* + 2x + 4y — p = 0 TaHq fAd=nia 37ell (coordinate axes) § @adt
I fdg SHAfS (common) 87

Ans. (2)
Sol. Case-l Passing through origin = p =0
y
A
/3 :
O

Cass-ll Touches y-axis and cuts x-axis

f-c=08&g°-c>0
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4+p=0 1+p>0

Not possible
Case-lll Touches x-axis and cuts y-axis

y

» X

o)

f-c>08&g°-c=0
4+p>0 1+p=0

So two value of p are possible

Hindi Case-l T 5 ¥ ToRaI e =>P =0
y

0

Cass-ll y- 3187 B W< BT &, TAT X- 3] B Pleal & |
y

» X

O

f-c=08&g°-c>0
4+p=0 1+p >0

Case-lll x- 3187 B T HRAT 8, TAT y- e BT Hledl & |
y

> X
0]
f-c>08&g°-c=0
4+p>0 1+p=0
A:p P QI A T B |
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48.

Ans.

Sol.

Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, |, J. Let x be the number of such
words where no letter is repeated; and let y be the number of such words where exactly one letter is

repeated twice and no other letter is repeated. Then, gi =
X

&Rl A,B,C,D,E,F,G, H,I,J¥ 10 =TS & g 991 O 2 | A1 fb x 39 qRE & S <] B GT
2 R & f ser A gRigfy 7 S5 2, 9o y 39 RE @ 39 Rl @ " g RF H dad e

ama%wﬁraﬁm%ﬁ%a%ﬁma&waﬁgwﬁr%ﬁﬁﬁ%laﬁgix=

(5)
A,B,C,D,EF,G,H,IJ
x = 10!

y =1°C,.1°C,.8! °Cq

y _'°C.1°C,.81x9 _ 101x45 _

o9x 9x10! 9x10!

SECTION - 3 : (Maximum Marks : 18)

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows).

Based on each table, there are THREE questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : —1 In all other cases.

@ 3 : (A ik : 18)

9 @S H A UHR & B: U ¢ |

39 WS H Q1 <9 & (JAD qA H 3 PBiciH 3R 4 Ufdqai )

TAP T W AEeRT A g2 2 |

TP U H IR fAwed (A), (B), (C) @2 (D) B R dad Ta fded T& 2|
TP TR B ol SLRYH. W FEl IR fAdhed & 3JHd goagel bl Blell b |
TS ge & forg ofa f=fafea sRRufoal # & ol 1o & sgar A o -

i eiw . +3 I o A fAded & Irgwu gagal @ Hiel 6T © |
YA AE ;0 IR FHA f gaAgA B Hrem 7 fm 2
OB —1 I T uRRemEl # |
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49,

Ans.

Sol.

Answer Q.49, Q.50 and Q.51 by appropriately matching the information given in the three

columns of the following table.

Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact,
repectively.
Column-1 Column-2 Column-3
2
(I xX°+y*=a’ (i) my=m?x + a (P) (% Faj
-ma a

()  x*+a’y’=a’ (i)  y=mx+avm?+1 @ Nk \/m2+1J

) -a’m 1
(I  y"=4ax (i) y=mx+ Ja'm? -1 o JaPm? +1 Ja?m? +1

2 22_ 2 -a’m -1
(Iv) x'-ay =a (iv)  y=mx+ Jam®+1 ) ot 1 Jam =1

W § T <gd @ T aredl # SUAE YII B SUYR oW ¥ gHA X Ui 49, 50 T 51 B SN
o |

Dl 1, 2 dA 3 § HAA: DG (conic) W TRNGT (tangent) BT FHIGRIU Tl FRIfES
(point of contact) f&& T & |

PieH 1 PicH 2 PicH 3
2a
2,2 2 ; = m2 P a, <
(1) xX*+y’=a (i) my=m’x +a (P) (mz mj
-ma a
(I1) x? + a%y? = a° i = Jm?2 Q) ]
(ii) y=mx+avm*+1 \/m2+1 \/m2+1

() y*=4ax (i)  y=mx+ Ja?m? 1 (R) am L J

Jaim? +1 Ja?m? +1

2
2 ,22_ 2 . -a‘m -1
(Iv) x'-ay =a (iv)  y=mx+ Jam®+1 ) ot =1 Jam _J

Fora=+2,ifa tangent is drawn to a suitable conic (Column 1) at the point of contact (-1, 1), then
which of the following options is the only CORRECT combination for obtaining its equation ?
a=+2% o SIw Bife (Bfem 1) R To ke W= ot & e weifig (-1, 1), 79 = 3§ 9
BT G fAboy 50 WINGT BT GHBIT UK B bl Pl Fal G 28?2

(A) (@) (i) (Q) (B) (M) () (P) (C) (1) (i) (P) (D) (1) (i) (Q)
(A)

For a = /2, the equation of the circle is : x? + y? = 2
Equation of tangent at (-1, 1)is: —x+y=2

ma a Hﬂ@
\/m2+1,\/m2+1 V2 '\2

Point of contact: ( } =(-1,1)
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Hindi a= 2 & fg ga &1 wdfieeon x2 + y? = 2
(-1, 1) W et W1 BT FHEOT —x +y = 2

-ma a —V2 42
s = (=

50. The tangent to a suitable conic (Column 1) at (ﬁ%j is found to be /3 x + 2y = 4, then which of the

following options is the only CORRECT combination?
Iy ST difvd (Bl 1) & fag (\/5%}1'\' WGB3 X + 2y =4, a9 /91 § Q4 @9 a1 e

Hdd Ag FIAT B ?

(A) (V) (iv) (S) (B) (I1) (iv) (R) (C) (V) (iii) (S) (D) (1) (iii) (R)
Ans. (B)

Sol. (A) X*+y*= ?

Equation of tangent at («/5%} is: xy3 +% = ?

.. option (A) is incorrect.

2
(B) Satisfying the point («/5%} in the curve x* + a’y® = a°, we get 3 + aT =a?

> = -3 = a’°=4 ~. the conic is: X* + 4y* = 4
Equation of tangent at («/5%} is: ﬁx +2y =4

Hindi (A) x*+y*= ?

(\/5%) W W @ B Wx\/§+%=§.
- faeed (A) s B

(B) dmx’+a’y’=a’d fig (ﬁ%} T R

2 2
3+aT=a2 = 31:3 = a’=4 . a35x2+4y2=4§I

(\/g, j R @ 3 x+2y =4

N| =
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51.

Ans.
Sol.

Hindi :

If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8, 16), then
which of the following options is the only CORRECT combination?

Ife IPF DS (Pfed 1) & RIS (8, 16), R ¥RR@T y=x + 8 8, 99 /=1 § & & w1 fadew
HId B FIOH B ?

(A) (1) (i) (P) (B) (O (ii) (Q) (C) (1) (iv) (R) (D) (1) (i) (Q)

(A)

The equation of given tangentis: y=x + 8

Satisfying the point (8,16) in the curve y* = 4ax we get, a = 8.

Now comparing the given tangent with the general tangent to the parabola, y = mx + a |
m

we getm = 1.

Point of contact is (%Z_aj = (8, 16)
m? m

& TS TRt @1 BT FHeRvTy = x + 8
am y* =4ax ¥ g (8,16) 3@ Wa=38.

SERCUIIFIRS KNG GG R q<qmqaﬁw|qmmﬁ§@y=mx+%®faﬂﬁw

m=1.

2a

et ﬁg( Fj = (8, 16)

a
m2

Answer Q.52, Q.53 and Q.54 by appropriately matching the information given in the three
columns of the following table.

Let f(x) = X + logex — xlogeX, X € (0, )
e Column1 contains information about zeros of f(x), f'(x) and f"'(x).
e Column2 contains information about the limiting behavior of f(x), f'(x) and f"'(x) at infinity.
e Column3 contains information about increasing/decreasing nature of f(x) and f'(x).

Column-1 Column-2 Column-3

(1) f(x) = 0 for some x e (1, €°) (i) limy, f(x) = 0 (P) f is increasing in (0, 1)
(In) f'(x) = 0 for some x € (1, e) (i) limy_,o, f(x) = — (Q) fis decreasing in (e, €°)
(1) f'(x) = 0 for some x € (0, 1) (i) limy_,o, f'(X) = — 0 (R) f"is increasing in (0, 1)
(IV) f"(x)=0forsomex € (1, e) | (iv)lim,,, . f'(xX)=0 (S) f is decreasing in (e, €°)
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52.

53.

54.

Ans.

Sol.

W § T Sgd @ T Sl # SUA™ I BT SUYR &7 A gHA X Ui 52, 53 79 54 B SN
o |

AT fF f(x) = x + logex — Xlogex, X € (0, ) B |
o Hfe 1 Hf(x), Fi(x) TaH f/(x) S LT B T & TS 2 |
o BiaA 2 Hf(x), f'(x) TaH '(x) B = &I TREb A TR FIER (limiting behavior at infinity)
@ g D B
o dictd 3 ¥ f(x) TaH f'(x) & IAN/ERIAM (increasing/decreasing) 8 @1 U&GfA (nature)
@ g & TS B
e 1 Pied 2 e 3
Mfx)=0fFf x e (1,€”) D o | (i) limy, f(X) = 0 (P)f (0, 1) agH= &
) fx)=0fFfix e (1,e)® for@ | (ii) lim,,. f(x) = — 0 (Q)f & (e, &%) T &
() f'(x) = 0 ffi x e (0, 1) & o | (iii) lim,o, f'(X) = — o0 (R) ' # (0, 1) ag &
V) f'(x) =0 fFfi x e (1, €) & ford | (iv) limy,,, f'(x) = 0 (S)f ¥ (e, &°) TR ®

Which of the following options is the only INCORRECT combination?
/1 7 ¥ 9 A1 Qv Haa Tad FAre (only INCORRECT combination) 272

(A) (I) (iii) (P) (B) (I1) (iv) (Q) (C) (1) (iii) (P) (D) (1) (i) (R)
Which of the following options is the only CORRECT combination?

71 % 9 B9 1 fAdheu daa wE W ® 2

(A) (1) (i) (R) (B) () (iv) (P) (C) (1) iii) (S) (D) (V) () (S)
Which of the following options is the only CORRECT combination?

71 % 9 B9 1 fAdeu daa wEl FIoE ® 2

(A) () (iii) (R) (B) (IV) (iv) (S) (C) (1) (ii) (Q) (D) () (i) (P)
52. (D) 53. (C) 54. (C)

f(x) = x + ¢nx — x £nx

f'(x)= 1+1— nx —x (1j= 1 — /nx
X X X

f"(x) = —12—1<0 Vxe (0, )
X X

.. fi(x) is strictly decreasing function for xe(0, «)

Lim f'(x) = —o
X—>00
Lim f'(x) = o
x—0*

f'(1)=1>0

= f'(x) = 0 has only one real root in (0, «)

f'e)= L-1<0
e

.. f'(x) =0has oneroot in (1, e)

Resonance Eduventures Ltd.

CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222

Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.com/ﬂesonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE ADVANCED 2017 Solution portal PAGE # 46




Resonance’ | JEe ADVANCED-2017 | DATE : 21-05-2017 | PAPER-1 | CODE-4 | MATHEMATICS

Let f'(a) = 0, where ae (1, €)

+ l + : — L —
T \ T

1 o e

.. f(x) is increasing in (0, a) and decreasing in (o, ©)
f(1)=1 andf(e®)=e*+2-2e’=2-¢€*<0

= f(x) = 0 has one root in (1, %)
From column 1 : | and Il are correct.
From column 2 : ii, iii, and iv are correct.

From column 3 : P, Q, S are correct

Hindi : f(x) = x + /nx —x /nx

f'(x) = 1+1— nx — X (1j= 1 — /nx

X X X
" 1 1
f"(x)= ——5 ——<0 Vxe (0, @)
X X

- f(x), xe(0, o) ¥ FPR=R &RFaM B

Lim f'(x) = —0
Lim 7(x) =0 = fi(x) = 0 BT BIA TP IRAAD eI (0, o) H B
x—0*
f'(1)=1>0
f'e)= 2-1<0

e

~f'X)=0®1 TP g (1,e)4 B |
AT f(a) = 0, T8t ae (1, €)

1
+ .+ L= =
T T

1 a e
o f(x), (0, o) H TEAF T (o1, 00) H BTAN
f(1)=1 aiRf(e®)=e’+2-2e°=2-€°<0
= f(x) =0 & TF o (1, &) H 2|
1 W R AT R

TTRT 3:P,Q, ST B
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DARKENING THE BUBBLES ON THE ORS : (ORS TR §agdi &l $Iall &<+ I fafd)

15.
16.

17.
18.

ORs WeF—Ti=g & | GFARad o @1 gogel 9 Ay & @1 fry ™ F |

19.

QUESTION PAPER FORMAT AND MARKING SCHEME :

Use a BLACK BALL POINT to darken the bubbles on the ORS. ORS & geigall P! BLACK BALL POINT US ¥ Iall X |
Darken the bubble () COMPLETELY. geigel (C ) &1 qoi ®U | el B |
The correct way of darkening a bubble is as: . Jeldel P BT B Bl SERCH| SNEIIE .

The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.

Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or "un-darken" a darkened bubble.

JAYel P TH BTl BN SId AT IR b aR H M@ 81| Bicl BT 8T goigel o M se@m A% =1 @1
P TWIHT TEl ¢ |

20.  The questions paper has three_ parts : Physics, Chemistry and Mathematics.
9 U3 ¥ O 91 B Wifde fagm, e fagm &R e, |
21. Each part r_1as three_sect_ions as detailed in the following table :
W AN H O TS 2| U9 U9 B 9oy 3R b AT -
No. of Category-wise Marks for Each Ques. Maximum
Ques. TYPe| ques, IER 94T 93 B AP Marks of
Section| WRT &T g the Section
s | UBR | o Full Marks Partial Marks  |Zero Marks| Negative | =S &
) : ) : Marks | gftream
= qof siw CINEICED WA P |
AP
+4 For dark J'r1 bubbl 0
One or If only the bubble(s)| o' ¢ar<enng a bubble
corresponding to all corresponding to each If none of -2
More ) correct option, provided NO|the bubbles | |n all other
Correct the correct option(s) . . .
. . incorrect option is is darkened| cases
Option(s) is(are) darkened
1 7 darkened @ o M| (o @ 28
(Q?ﬁ?'[ IJ7 Uh ('HPQ' Rre Q:Tgﬁf . ~
_ (% |8 e & sy Ioqe B | aRRefE
J e | fweu/Reeal o
|3 BT BTl B W, AR ey %)
faeea) \ng gmg; gm;m IS Tord B B T | ey 2)
il ) fbar ?)
+3
If only the bubbles 0
Single digit corresponding to the In all other
Integer (0-9) correct answer is cases
2 wd siga|  ° darkened = (=g =Y = 15
s (0-9)) (% o et S aRReifl
% IgHY gAg Bl )
BTl fbar )
+3 0
If only the bubbles
; Ir nding to th It none of 1
Single corresponding fo the the bubbles | |n all other
Correct correct option is .
is darkened| cases
3 Option 6 darkened B (afe freh o 18
(er=g |
@Fd T (afe R aR w SN _
freeT) fawea & Igeu geigel @1 | aRRerfaat
FTer T2 )
g B HTel BT
2) fpar 2)
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