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Questions & Solutions

PAPER - 2 SUBJECT:PHYSICS

MAX. MARKS: 186 TIME: 3 HRS.

PAPER-2 : INSTRUCTIONS TO CANDIDATES

* Question paper-2 has three (03) parts : Physics, Chemistry and Mathematics.
e Each part has a total of eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-3).
o Total number of questions in Question Paper-2 are : Fifty Four (54) and Maximum Marks are One Hundred Eighty Six (186).

Type of Questions and Marking Schemes

SECTION 1 (Maximum Marks : 32)
¢ This section contains EIGHT (08) questions.
e Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).

e Answer to each question will be evaluated according to the following marking scheme.

Full Marks  : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : -1 In all other cases.

SECTION 2 (Maximum Marks : 18)
e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to TWO
decimal places.

e Answer to each question will be evaluated according to the following marking scheme :
Full Marks +3 If ONLY the correct numerical value is entered.

Zero Marks 0 In all other cases.
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SECTION 3 (Maximum Marks : 12)
o This section contains TWO (02) List-Match sets.
e Each List-Match set has TWO (02) Multiple Choice Questions.
o Each List-Match set has two lists : List-l and List-II.
o List-l has Four entries (I),(I), (lll) and (IV) List-ll has Six entries (P),(Q), (R ), (S), (T) and (U).

* FOUR options are given in each Multiple Choice Question based on List-l and List-Il and ONLY ONE of these four options satisfies
the condition asked in the Multiple Choice Question.

o Answer to each question will be evaluated according to the following marking scheme :

Full Marks +3 If ONLY the option corresponding to the correct combination is chosen.
Zero Marks 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

Answering Questions :
» To select the option(s), use the mouse to click on the corresponding button(s) of the option(s).

e To deselect the chosen option(s) for the questions of SECTION-1 click on the button(s) of the chosen option(s) again or click on the
Clear Response button to clear all the chosen options.

¢ To deselect the chosen option for the questions of SECTION-3, click on the button of the chosen option again or click on the Clear
Response button to clear the chosen option.

e To change the option(s) of a previously answered question of SECTION-1 and SECTION-3 first deselect as given above and then
select the new option(s)

e To answer questions of SECTION-2 use the mouse to click on numbers (and/or symbols) on the on-screen virtual numeric keypad to

enter the numerical value in the space provided for answer.

e To change the answer of a question of SECTION-2 first click on the Clear Response button to clear the correct answer and then

enter the new numerical value.
e To mark a question ONLY for review (i.e. without answering it). Click on the Mark for Review & next button.

* To mark is question for review (after answering it), click on Mark for Review & Next button - the answered question which is also

marked for review will be evaluated.

» To save the answer click on the Save & Next button, the answered question will be evaluated.

Resonance Eduventures Limited
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | 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 & 73400 10333 facebnnk.com/ResonanceEdu ntwitter.com/ResananceEdu www‘youtuhe.com/resowatch Eb\ug.resonance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Success at

/\ Resonance” JEE Main 2019

Educating for better tomorrow

HIGHEST number of CLASSROOM Students Qualified
for JEE (Advanced) 2019 from any Institute of India*

1 : 24 with 8 classroom students in
top 100 in JEE Main 2019

(All are from Regular Classroom Program)

AIR-52 : @ AIR-100 : : AIR-77
Kanishk Singhal | . AnanjanNandi | : Apubhav Kalyani !
: Classroom student since class 8° ' Classroom student since class 1" 1 Classroom student since class 11" :

Reso Roll No.: 14401438 * . ResoRoliNo.: 17174485 ' & poo Roll No.: 17170028

...............................

AIR-96

Suhas Jain

Classroom student since class 8"

Reso Roll No.: 14400705

*Based on the information collected from
public domain till 7" May 2019

AIR-82

| Saptarshi Dasgupta .
' Classroom student since class ™

Reso Roll No.: 17107807

AIR-30

Rajdeep Paul
Classroom student since class 1"+
Reso Roll No.: 17173061

. Atreya Goswami
* Classroom student since class 1"

' Reso Roll No.: 17172591 2 SHUBHANKAR
s - % GAMBHIR

\
B

Classroom student since class 10™

Reso Roll No.: 16405194

Students qualified for

JEEAdvanced 2019 HIGHEST CLASSROOM GIRLS HIGHEST CLASSROOM HINDI MEDIUM
AI R- 2 g 4 g 7 (ST) 8 2 3 5 Student Qualified for Students Qualified

Top Category Ranks in JEE Main 2019

JEE (Advanced) 2019 for JEE (Advanced) 2019
Atin Bainada, ﬂaia’ Kuweep Meena students from Repeaters’ Batches from any Institute of India* from any Institute of India*
AIR-11(SC) 4230 1506 1450

Anshul Navphule students from Freshers’ Batches

All the above students are from Classroom Contact Program

For scholarship on the basis of JEE Main 2019, SMS RESO SCHO at 56677

ADMISSIONS Classes: V to XIl & XlI+ ResoNET Dates

o p EN Target: JEE (Main+Advanced)

COURSE: VIJAY (JR)

FOR CLASS: XIlII

Target: JEE (Main+Advanced) 2020

FOR 2019-20 oot e et esciar 2 & 9" June 2019

Course Starts from

Resonance Eduventures Limited Toll Free:

Registered & Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, th
Jhalawar Road, Kota (Rajasthan) - 324005 1 800 258 5555 10 J U N E 2019

Tel. No.: 0744-2777777, 2777700 | CIN: U80302RJ2007PLC024029 website: www.resonance.ac.in




Resonance’ | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | OFFICIAL PAPER | PHYSICS

PART-l : PHYSICS

Full Marks

Partial Marks :
Partial Marks :
Partial Marks :
Zero Marks :

Negative Marks :

9ol 3
JA® 3

3IfIrh 3

3frh 37

I b
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SECTION 1 (Maximum Marks : 32)

e This section contains EIGHT (08) questions.
e Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).

o Answer to each question will be evaluated according to the following marking scheme.

+4 If only (all) the correct option(s) is (are) chosen.
+3 If all the four options are correct but ONLY three options are chosen.
+2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
+1 If two or more options are correct but ONLY one option is chosen and it is a correct option.
0 If none of the options is chosen (i.e. the question is unanswered).

—1 In all other cases.

s 1 (3rfdmad 7w 32)

e U TS H IS (08) U & |

o P YT & foy IR fdoed Ay MY €| 39 AR f[Adpcdl § ¥ Tab a1 U 4 310% fadbey Fel 2(E) |
o IS U & foy, AU gV fadpedl 4 4 W& SR (SN) I e fadwed ([Reedi) o1 gig |

° U U B SR Bl YIH 17 Aol & FFAR BRI

: +4 I B9 (ER) |8 fawen (@awed) &1 g T B

: 43 I TRI Aoy |E § UR=] Dbadl oI fdbedi B 1 7T 8 |

D42 IR A9 A A W RS fAbed el ® IRy $adt 1 fAbedi I A A1 B SR S
T gY fadeq a8 fiawed 2 |

c 41 IR T W RS fadhew A WY Had TP [dbed B AT AT B R Al
g7l fddbey el fadey 8 |

0 afe foft Wt Ry @1 78 g1 71 § (@1afq U= SraRd B) |
=1 37 v aRRefrl H |
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Ans.
Sol.

Po.
V2

electric field of magnitude Eo. If the potential is constant on a circle of radius R centered at the origin as

An electric dipole with dipole moment (f + ]) is held fixed at the origin O in the presence of an uniform

shown in figure, then the correct statement(s) is/are: (eo is permittivity of free space. R>>dipole size)

faya ameef (dipole moment) %(hj) & o fagd faga (electric field) 1 gaifdg O R uRAM™r By &

THaAE fagd & H g vEd B | AR, REgER, qdfds O R afsd e R B e 99 R fovg e
TEdl ® a9 FfaRed doel § 9 &4 W1@) 98 € ? (9 AHR BT WIS <o 2 a1 R>> f3ga MaHR)

(1) The magnitude of total electric field on any two points of the circle will be same.

(2) Total electric field at point Ais E, =v2E, (i +])

1/3
i o =

(4) Total electric field at point B is EB =0
(1) ¥ ™ g9 R &2l a1 g3l R gt fAgfa & b1 uRHAT THea & |

(2) g AW oot faegd &3 E, = v2E, (i +])

1/3
(3) R= [p_OJ
47[80E0

(4) g B go1 g &5 Eg =021
(3,4)
R > dipole size

circle is equipotential

Ko
3

r

So, Enet Should be 1 to surface so

At point B net electric field will be zero.
Ee=0

2
(EA)Net = kDo

r3

+ Eo = 3Eo

Resonance Eduventures Limited

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

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Toll Free : 1800 258 5555 ® 7340010333

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US80302RJ2007PLC024029
facehnnk.cum/ResnnanneEdu utwmter.cum/ResananceEdu www youtube.com/resowatch Eb\ng.resonance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE # 2



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | OFFICIAL PAPER | PHYSICS

Electric field at point A E, = i2E0[TJr f

7

(EB)net = 0

2. A thin and uniform rod of mass M and length L is held vertical on a floor with large friction. The rod is
released from rest so that it falls by rotating about its contact-point with the floor without slipping. Which
of the following statement(s) is/are correct, when the rod makes an angle 60° with vertical?

[g is the acceleration due to gravity]
TS L U9 @M M @) UHHH Udell B8 Bl IMfd TN diel ddf IR o Edq Y@ § | 39T ReR arawen

HBleT R I8 a0 & 9 fag & uRa: gad gy o1 frdel AR 21 o9 38 B8 SR & 60° 3107
et & 99 EfoRed weml # 9 F W) 98 @) [g THE @R 2]

(1) The angular acceleration of the rod will be 2L—g

(2) The normal reaction force from the floor on the rod will be I:/I_g
(3) The radial acceleration of the rod's center of mass will be %g
(4) The angular speed of the rod will be %

(1) B BT HIUNY @R % BT |
(2) @ & @4 B$ W Ufafshar (normal reaction) g I:/I—g BT |
(3) € & TR b= (center of mass) &1 359 @R (radial acceleration) %Tg BT |

(4) B B BN TfA \/%?Pﬂ

Ans. (2,3,4)
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Sol.

Ans.

L2

a=al/2\&N

treat as hinged

AK+AU =0
110m2=—AU
2
1ml® L
2 3 4
o= 29
2L
= Aradial = 0)2%:%%:3749 = T = loa
mg—sin60°
o= _ 343 = a, =l |sin60° + w? S cos60°
12 4L 2 2
mi
3
= a- 3043 39 - a,-39,8
8 2 8 16 16
= mg — N = may = N=r1n—éJ

A free hydrogen atom after absorbing a photon of wavelength Lagets excited from the state n = 1 to the
state n = 4. Immediately after that the electron jumps to n = m state by emitting a photon of wavelength
Ae. Let the change in momentum of atom due to the absorption and the emission are Apa and Ape
respectively. If Aa/Ae = 1/5, which of the option(s) is/are correct?

[Use hc = 1242 eV nm ; 1 nm = 102 m, h and ¢ are Plank's constant and speed of light, respectively]

U WA BIgglo WA Aa TG & U HICH Pl aNNd BRd n = 1 AGRAT F n = 4 JGAT H Fall
ST © | 39 gRd A URATY Ae TRITQE] BT BICSISHGRA 8¢ N = m 37aReq H M ST & | A oy
S Qraeiyor qon Ao & R WA & W H URAdT HAM: Apa G20 Ape B | AR Aafhe = 1/5 B, T9
frfoiad fawedl § &9 @) & § €)?

[f&a1 8 hc=1242eV nm ;1 nm=102°m, ST&f h @i® adi® AR ¢ Tbrer & T 2]

) The ratio of kinetic energy of the electron in the state n = m to the staten=1is 1/4

(1
(2)m
(3) Apa/Ape =1/2

(4) he = 418 nm

(1)scr|cr;;|~1 DI (ST Hotisll BT AT N=m H AT n=1H UM %4 T |
(2) m

3)

4)

(

2) m
3 Apa/Ape =1/2
4) he =418 nm
1,2)
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Educating for better tomorrow

1 1

Sol. ta_Ea-Em _ m? 16 _1
Le E4-E4 1_i 5
16
on solving
A BT W
m=2
ho = 122218 _ 457 nm
13.6x3
Ko _ ﬁ 1 as kinetic energy is proportional to A
},(1 22 n2
Kp 1 _1 i RS el - B 2
L =—=—1 — & FHTIUH 2 |
K1 2 4 n
4, In a Young's double slit experiment, the slit separation d is 0.3 mm and the screen distance D is 1 m.

A parallel beam of light of wavelength 600 nm is incident on the slits at angle a as shown in figure. On
the screen, the point O is equidistant from the slits and distance PO is 11.0 mm. Which of the following

statement(s) is/ are correct?

TP I & fefsrt wamr # 3iRal & d/ 8 @1 R d=0.3mm T 9< B g D =1m 8| UH FAKR YH G
fSra® aeed 600 nm & IRl W o HIvT | mufa B © o f o d swin w2 ue R g 0
el & 99 & R § T2 PO =11.0 mm g | =IfeiRea swomi 9 & & |1(@) 981 3@E)?

(1) For o
(2) For o=

T

0.36

Screen
y

v

A

0, there will be constructive interference at point P.

0.36 degree, there will be destructive interference at point P.

(3) For a = —— degree, there will be destructive interference at point O.
T

(4) Fringe spacing depends on a.

) a=0% o fog P w fammeht afiraseor gnm |
@) o= 93 it & forg farg P R Rl sfdraor €|
T

(3) o= 036 o a5 forr fdg O R fa=meh (destructive) fraRor R |
T
(4) fhsil & 9 BT G o W IR oAl T |

Ans. (2)
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Sol.

AX = dsina + dsin®

0, a : small angle sin6 ~ tan6 = y
AX = do + el
D
1) a=0 -« ax=dyD = 3N a5 104 mm
1000
-4
AX in terms of A = ﬂx— A

600x10°%
as Ax = (2n—1)%

There will be destructive interference.
0.36 T 0.3mmx11mm
r 180 1000

600x107°x10°
2

(2) Ax = 0.3mm «x =39x10"*mm

39 x 104 = (2n—1)x

n=7

There will be destructive interference

(3) Ax = 3mm x 238, T L 0—600nm
© 180

600 nm = nA\

n=1

Constructive interference T#ITE! IferdRor

(4) Fringe width does not depend on a.
i1 drerg uRafda 71 gl |
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5. Three glass cylinders of equal height H = 30 cm and same refractive index n = 1.5 are placed on a

horizontal surface as shown in figure. Cylinder I has a flat top, cylinder II has a convex top and cylinder

IIT has a concave top. The radii of curvature of the two curved tops are same (R = 3m). If Hi, Hz2 and Hs

are the apparent depths of a point X on the bottom of the three cylinders, respectively, the correct
statement(s) is/are:

RETgaR 09 ®fa & do9 57! SHars H = 30 cm T JUacid n= 1.5 $1 Td ARTS dd8 W @ T
B I I B U A, JoF [P SIS FaE SIS AT Jod [ FH HUY g A 2| Tl s
qael Bl dshdl oar FEM 91 R = 3m 21 Al AF1 o & A SuRerd U fasg X &1 il wTeRsl
Hi, Ho 9T Hs & & fee=ifoiRaa wemi § & e9an@) 98 & €) ?
Il
|

H H H
(1) H2 > H+ (2) Hs > H+
(3) 0.8 cm < (H2—H1) < 0.9 cm (4) Hz > Hs
Ans. (1,4)
Sol. Case-l:
H=30cm Hl | n
n=23/2
Hi = Hin= 32*2 _ 50 cm 3
Case-ll :
R =300 cm R
N M _Na—My
v u R H n
3
1 3 _1_5 X
-H, -2x30 -300
H, = 600 20.684cm
29
Case-lll : R
;-3
Np Ny _No—Ny . i3 __ 2 Hl [n
vV ou R '~ -H; -2x30 300
600 :

; Ho =——=19.354cm
31
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6. A mixture of ideal gas containing 5 moles of monatomic gas and 1 mole of rigid diatomic gas is initially

at pressure Po, volume Vo and temperature To. If the gas mixture is adiabatically compressed to a
volume Vo/4, then the correct statement(s) is/are,

(Given 212 =2.3; 232 =9.2 ; R is gas constant)

5 A1 (mole) THURATYS Tl 1 A1 ¢ feRANS aeel 19 & 501 31 R H @ Po, 3Aa Vo iR

amEE Tog | Al T & 38107 & wgIw (adiabatic) ¥shd & a1 |UIfsd fhan Siran ® % smaas Vo/4 &
ST a9 fA=falRad e § | o9 @) 98 8E©) (R & 212=2.3;232=9.2 ; R I f9di® )

1) The final pressure of the gas mixture after compression is in between 9P and 10Po.
2) The average kinetic energy of the gas mixture after compression is in between 18RTo and 19RTo

4) The work |W| done during the process is 13RTo
1) SIS & Uaq SifaH <19 9P AT 10Po & 14 B 1.

(2) ¥fred & 915 T @ Sfa Tt Soit &1 A9 18RTo ;IR 19RTo @ €1 B |
(3) 9 & sl F wHEw FIdid 1.6
(4) wshd ¥ fopam T BRI (W] = 13RTo® |

(1)
)
(3) Adiabatic constant of the gas mixture is 1.6
(4)
(1)

Ans. (1,3,4)
SOI_ 'Ymix = M = §
NCyy+nCyp 5
W= PV, =PV,
y—1
8/5
V
PoVed5 = P,| =0
ovo 2( 4 )
P2 =9.2P¢
V
PoVo —9.2POT°
W=———= =-13RTo
3/5
W] =13RTo

(2) TiVyr—1 = ToVor -1
T2 =T1(2)8% =2.3To

Average kinetic energy of gas mixture = nCVmix T,

=23RTo
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Ans.

A block of mass 2M is attached to a massless spring with spring—constant k. This block is connected to
two other blocks of masses M and 2M using two massless pulleys and strings. The accelerations of the
blocks are a1, a2 and as as shown in the figure. The system is released from rest with the spring in its
unstretched state. The maximum extension of the spring is xo. Which of the following option(s) is/are
correct ? [g is the acceleration due to gravity. Neglect friction]

2M S&FH BT U [edhl Ub IREM B, s R fadie k 8, & 99g B 1 I8 eat Q1 9 M :iiR 2M
HM b cdi | Al IR Yferdi Td SIRAT gRT ST B | Yedi BT ©RYT ar, a2 AR as & ol b R A
et T g1 39 e @1 ReRr den R @1 Sifdamy (unstretched) draven & ®BIST Siar g1 RRT @1
Jftream Reama (extension) xo B | Fr=ifoiRad woi # & @b A1) |8 3@) ?[g TH@T @R & | 799
Ierofiy 2]

2M

ai
—

(1) At an extension of )iTOof the spring. The magnitude of acceleration of the block connected to the

spring is 39
10
4Mg
2) Xo= —
(2) xo ”

(3) When spring achieves an extension of Xo for the first time, the speed of the block connected to the
2

spring is 391/M
5k

(4)a,—a;=a;—2a,
(A)mﬁdﬂm@m%%aﬂﬁdﬂﬁvﬁngﬁwmw ?—giﬁ?nél

4Mg
k

(C)mﬁqﬂw%ﬁmqﬁ?ﬁm%m%aﬂﬁqﬂﬁ@@waﬁvﬁmw SgJSM:m%I

(B) xo =

(D)a,—a;=a,—a

(4)

Resonance Eduventures Limited

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

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US80302RJ2007PLC024029

Toll Free : 1800 258 5555 ™ 7340010333 facehnnk.cum/ResnnanneEdu utwmter.cum/ResananceEdu www youtube.com/resowatch Eb\ng.resonance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE #9



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | Jeg (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | OFFICIAL PAPER | PHYSICS

Educating for better tomorrow

Sol.

2M

ai
g b - ([

2at=az + as
ai—as=az2—at
for other options use m equivalent

3 fadwey & forg goam &1 YANT IR R |

ﬁ _|_-

T _2(2m)(m
g' 2m+m 3

21 _sm
g 3
4m(2m) 8m
Meq = ———— = ——
m+2m 3

;—W 2m

8m/3

__X_o/i_ 82
2 Viam ~ %2k
3

Xo 2 _Xo 3k _3kx, _ 8g
° 4 4 14m  42m 21
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Ans.

A small particle of mass m moving inside a heavy, hollow and straight tube along the tube axis
undergoes elastic collision at two ends. The tube has no friction and it is closed at one end by a flat
surface while the other end is fitted with a heavy movable flat piston as shown in figure. When the

distance of the piston from closed end is L = Lo the particle speed is v = vo. The piston is moved inward
at a very low speed V such that V << %vo. Where dL is the infinitesimal displacement of the piston.

Which of the following statement(s) is/are correct ?

TP AR, WiEell 3R Al At & ot @I =M H TB m S@|E F1 BIel HU ARid § iR 98 Afoe &
T RRT 9 yaRefl |ug (elastic collision) &Rarl g | Afeldl @ Idg W) P Tyl 81 8 IR 9@ Uah R
TP TS 8 ¥ 9% © odd gk RN IR US F9d A8 arell 91 IarEE fived & o 6 R |
Y 2| o9 fiRed ST AR A L=Lo@I § W & 9 $U &1 T v = vo & |. fiReT 31 oiax 31 R 987 39
AV << %voﬁaaﬁ%‘mﬁdLmammw (infinitesimal) fazerma 8 | f=ferRa sl 7 A

D A1 (F) FEI B(E)?

I
\‘i\.‘h

l< al
Al g |

L
(1) After each collision with the piston, the particle speed increases by 2V.

(2) If the piston moves inward by dL, the particle speed increases by ZV%
(3) The particle's kinetic energy increases by a factor of 4 when the piston is moved inward from Lo to

Lo

N =

(4) The rate at which the particle strikes the piston is v/L

(1) e & UA® HUg & 91§ BV & I 2V F 98 Sl 2 |

(2)aﬁﬁwaa?aﬁmdmjﬁw%aawa%nﬁr2v%ﬁaam‘cﬁ%

(S)GI—GIﬁ?E:[Loﬁ%LOWW%H@WQ&WW’T4WW§W%I

(4) B & fUReT | T B R VLT |
(1,3)
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Sol.

>V =Vy |\ ¢

KTK

before collision Tog ¥ Ugol

+—9
vo + 2V \Y

K"’iﬂu

After Collision &g & a1
Therefore change in speed 31@: aTd § TRad = (2V + vo — vo) = 2V

In every collision it acquires 2V

v+dv
4—04—\/

A

v

X

Rate at which the particle strike the piston = f = 2l
X
Ifx = Lthenf= —
2L
Rate of change of speed of particle = (:i_\t/ =fx2V
dv = —2Vdt
2X
dv = —2(—dx)

2X

dv_X—dx

Y

\ X
Vo 14

= /n L:—én%

VOLO X2 _

When x = L?O, thenv = 2vo

0

Lo 1

KEatx= 2> =Ki= 2 x M x 4v3

KEatx=Lo=Ki= %mv%

ki g
K.
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SECTION 2 (Maximum Marks : 18)

e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.

o Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 In all other cases.

T 2 (3rfermaH 3f@: 18)
o W TS H B: (06) U B | UAP U B SR Udh G&arHd A (NUMERICAL VALUE) 2 |
o TP U & IR B Hol AIHD AF Pl ASG (mouse) IR AF—TpIA (on-screen) aderd JARSD
FIUS (virtual numeric keypad) @ T | SR @ fore fafed I R ol o | IR} S s 99 § 1 9
NfYF I XA B, AT AEITHS A Bl SIHd & a1 M db gdbe,/ASS 3% (truncate/round-off)
PN |
o UIUP U & SR Bl b 11 ol & AR BRT —

qof 3/ : +3 A T9l fhan a1 S=ATHS AF (Numerical value) &1 981 STR 2 |
IR Rd 0 g 9l uRRerfer # |

1. An optical bench has 1.5 m long scale having four equal divisions in each cm. While measuring the
focal length of a convex lens, the lens is kept at 75 cm mark of the scale and the object pin is kept at
45 cm mark. The image of the object pin on the other side of the lens overlaps with image pin that is
kept at 135 cm mark. In this experiment, the percentage error in the measurement of the focal length of

the lens is .

T USRI 9 § UH 1.5 m a1 591 2 foa & cm IR a_1eR 91 | f991fid g | T udel Saa o
P BIHA QI b AU D SR o a1 9% U0 BT UHM WR HAR: 75 cm TAT 45 cm B el W @1 S
2| O & A RS o) U9 @1 gfafdd 135 cm s W ! gfdfde {09 | el 31 39 U9 | o &
BIHE O B A9 F ufdea g R

Ans. 0.69

so. 1-1.1

v u 135 om

1 1 1
——2AV+—2AU = _f_ZAf

\ u

Af AV AU «—— 45cm —>
=] Tzt -

f< Jmax  V u [

L 4 @

Af 1 1 O
_ . «— 7 <« G0cm —y L

(20)2  4(60x60) ~ 4(30)(30) > em > l
_5

36
A 51
_——= X —
f 36 20
A—fx100°/o:£xi><100% = §c7020.690/0

f 36 20 36

Ans. 0.69

v

Af
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Ans.

Sol.

A perfectly reflecting mirror of mass M mounted on a spring constitutes a spring—mass system of

4rMO = 102 m2with h as Planck's constant. N photons of wavelength

angular frequency Q such that

A = 8n x 10-6 m strike the mirror simultaneously at normal incidence such that the mirror gets displaced
by 1um. If the value of N is x x 1072, then the value of x is . [Consider the spring as massless]

T M S Tl goi URIECE qUUT U R 9 ST 8971 © | 599 FE—gammeg &1 dIonyg amgii Q 34

UhR g fb 4”2/@ =102 m27&l h Wid Hadie & TR L =8nx x 106 m & N BIed Udh A1 quu IR

A AT B & FT <o 1pm & favenfad & ®1 afE N @1 519 x x 10128 T9 x &AM 2 |
[REMT @1 SR AH]

Light
—_—
Mirror
1
Momentum transferred on mirror U Bl WIFTIRT T = ¥
% = MV(mean position)
A
V(mean position) = QA (where ST8f A = 1 uM)
@ = MOQA (where S8l A = 8n x 1076)
N 2 e 0°)n  MQ8rx10°x10°°
- 2h N 2h
N = MX 10712
= 1024 x 10-12
N=1x10"?
X=1
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3. A monochromatic light is incident from air on a refracting surface of a prism of angle 75° and refractive

index no = +/3 . The other refracting surface of the prism is coated by a thin film of material of refractive
index n as shown in figure. The light suffers total internal reflection at the coated prism surface for an

incidence angle of 6 <60°. The value of n?is

U frod Rreer fiod B1or 75° g Suadie no = +/3 8 & Iuadl g W 91g W yhadi (monochromatic)
geTel MUl Bl B | Ferar i @1 g sadt g W fefl v uered @ &g (coating) @ TR ¥,
fSrgepT Ui n & | 3MUfid BT < 60° b fIY bR B IRV BT Hers BT 1Y g8 W Yol 3RS
URTEeH BT &1 n2 B AM B

Ans. 15

Sol.
For T.I.R at coating
e W T.LR & ford

. n
SINC = —

J3
Appling snell's law at first surface

YJH Ide R W & 198 9

sin® =/3sin(75-c)
for limiting condition, at 6 = 60°

I Rerfa & o), 0 = 60° TR

sin60 = +/3sin(75—¢)
@ =/3sin(75-c)

l:sin(75—c) = sin30=sin(75-c)

2

30=75-c = c =45°

n 1 2 3
—_—=— = n“=— =1.50
J3 W2 2
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4. Suppose a %5Ra nucleus at rest and in ground state undergoes a—decay to a 232Rn nucleus in its

excited state. The kinetic energy of the emitted o patrticle is found to be 4.44 MeV. 2§§Rn nucleus then

goes to its ground state by y—decay. The energy of the emitted y photonis __ keV.
[Given : atomic mass of “33Ra = 226.005u, atomic mass of “33Rn= 222.000 u, atomic mass of o
particle = 4.000 u, 1u = 931 MeV/c?, c is speed of light]

A % T Rer 235Ra e <oell f=Ta eraen (ground state) | &9 R& Y SUfoTd STaRel drel
(excited state) %33Rn Y& # &fdd Biar ¥ | SRid 8F el o—®01 &1 TR St 4.44 MeV 2| %2Rn
TG PR &1 BB ST T STa=en # SNl & | SAfId y BIed @ Solt _ keV B |

[f&ar 2 : 228Ra &1 URHIVGS S (atomic mass)= 226.005u, 225Rn &1 URAIVIS G = 222.000 u,

o BT BT YRAMTS G M= 4.000 u, 1u = 931 MeV/c2, ¢ UHI PI TIfT B ]

Ans. 135
Sol.  Mass defect gagH1 &IAM = 226.005 — 222.000 — 4.000
= 0.005 amu
Q value A1 = 0.005 x 931.5 = 4.655 MeV
Also ﬁ ~ Man.
KEg, m,
~  KEm= M KE.,= % «4.44-0.08MeV
Mg, 222
Energy of y — Photon (y —®ICI &I Sol) = 4.655 — (4.44 + 0.08)
=0.135 MeV = 135 KeV
5. A ball is thrown from ground at an angle 6 with horizontal and with an initial speed uo. For the resulting

projectile motion, the magnitude of average velocity of the ball up to the point when it hits the ground for
the first time is V1. After hitting the ground, the ball rebounds at the same angle 6 but with a reduced
speed of uo/a. Its motion continues for a long time as shown in figure. If the magnitude of average
velocity of the ball for entire duration of motion is 0.8 V1, the value of o is

TEh g B AT A 0 H0T W URMPIS T U A BT SIal 8| Ig I8, T 0 & SR T4 el & Tgell
IR TIREN 2 T4 I 9T AP S SHD A I I URANT V4 BT 8 | el F AP $ ISURIG g I
0P | g uo/a B &N0T Y | Ivedl & | FPEGER SHS T & FRIRRE T6 Bl 8| 39 o
IR & SR g & AT 971 HT GRATT 0.8 Vi IR Il &, I9 o BT A 2l

U iy TR Lizfce™
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Sol.

Ans.

Sol.

For first projectile U2 versr & ford
<V>-= ? = Ux = v1

For journey Ifd & SR

R 4R R 2uX1UY1+2uX2uy2+ ...... +2ux Yo
<V oy A2+, g g g
Ti+To+.t T, 2u,  2uy, 2uy
+ Fove
g g g
v 1
11 1 o, 1
1+ 3 =
a o a" a
U, =08vi = =0.8vy=> ——=0.8 = o=4
1 1 1 + 0
TH=+—+...+— 1
o o a
143
(04

A 10 cm long perfectly conducting wire PQ is moving with a velocity 1 cm/s on a pair of horizontal rails
of zero resistance. One side of the rails is connected to an inductor L = 1 mH and a resistance
R = 1Q as shown in figure. The horizontal rails, L and R lie in the same plane with a uniform magnetic
field B = 1T perpendicular to the plane. If the key S is closed at certain instant, the current in the circuit
after 1 millisecond is x x 10-3A, where the value of x is

[Assume the velocity of wire PQ remains constant (1 cm/s) after key S is closed. Given : e~ = 0.37,
where e is base of the natural logarithm]

] &fo TR Xl [T aiiRe IR 8 R TP 10 cm @d1 gards  (perfectly conducting) TR PQ 1 cm/s

S 9T H T | 2| Xl B UH AR W L =1mH RS (inductor) T R = 1Q URE® FEER I=1 2|
ST &S Yel, LAATR U& & O H € 3R dd & ordad VP F9F gaaid & B = 1T & g3 81 Al S
Foll @I fBW & 95 B 99 uRUy H§ 1 millisecond & AR gRT x x 10°A B, W&l x & A
BN |  [@oll S 98 &1 & U aR PQ &1 o1 fa (1 cm/s) w9 | f&am 8: e = 0.37,
&l e UIgfde STgwUe [natural logarithm] &1 38R 2 |

®B p& ®
L
—»1cm/s
R
® S Q@ ®
0.63
\—
e= (IxB) 7 =Bvr =102 x1x10"
e =103 volt
_Rt -3
A PP I LR
R 1
i =103 (1- 0.37)
| = 0.63 mA

Resonance Eduventures Limited

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

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US80302RJ2007PLC024029

'I'n" Free . 180“ 258 5555 ™ 73400 10333 facehnnk.cum/ResnnanneEdu utwmter.cum/ResananceEdu www youtube.com/resowatch Eb\ng.resonance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE # 17



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | OFFICIAL PAPER | PHYSICS

SECTION 3 (Maximum Marks : 12)
o This section contains TWO (02) List-Match sets.
e Each List-Match set has TWO (02) Multiple Choice Questions.
e Each List-Match set has two lists : List-l and List-II.
e List-1 has Four entries (I),(I), (lll) and (IV) List-ll has Six entries (P),(Q), (R ), (S), (T) and (U).

* FOUR options are given in each Multiple Choice Question based on List-l and List-Il and ONLY ONE of these four options satisfies
the condition asked in the Multiple Choice Question.

* Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the option corresponding to the correct combination is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : -1 In all other cases.

s 3 (3rfdamaH i 12)
e 3 TS H II (02) FEI—gHa (List-Match) 4cH (sets) & |
o UG JA-FAAT We (set) # 1 (02) UHRIH fImew a2 (Multiple Choice Question) 2 |
o TP YAI—FHAT U H aI gl B - gl iR = -l

o -l # TR "faftedt (1),(11),(1) R (IV) & T& Fg=A-Il § 8: wfafiedt (P),(Q),(R),(S),(T) 3R (U) 21
o UG UHIUD dded ged # Al 3R G-l TR MRa IR Awedi § 9 $Had (& fdded &1 a1fed
faded wed @ oId BT IR BRAT B |

o TP U & SR Bl AH TSl & TAR BNMT—
ol 3 : +3 AR Riw wEl e €1 g = 2|
A AP 0 0 A g AT Aoy T8 A1 AT B (AT U ARG ©) |
T 37 —1 3= Fl aRRerfcrl 3
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Answer the following by appropriately matching the lists based on the information given in the
paragraph.
Jgeoe H & TS THEPRI D YR W Gl BT I el $Rd g BT SR @ |

A musical instrument is made using four different metal strings 1, 2, 3 and 4 with mass per unit length

K, 2u, 3u and 4pu respectively. The instrument is played by vibrating the strings by varying the free
length in between the range Lo and 2Lo. It is found that in string-1(u) at free length Lo and tension To the
fundamental mode frequency is fo.

TEH el 95 B AR A gig @ a1, 2, 334R 4 9 91 W B, S thie d=E & SIEE  (mass
per unit length) ST p, 2u, 3u TAT 4u B | 39 I $ ARI B! Jad =18 Lo A 2Lo P I wakfa &vd g
ST PR IO AT 2| g1 A 7 B AR-1(u) B qad a=s Lo R d9G Tod RO g fIen &

AR fo |
List w1 -1 List =i -II
(1) String dR-1 () (P) 1
(1 String dR-2 (2p) Q) 1/2
1
0 String dR-3 (3 R —
() g (3p) (R) o
1
v String IR -4 (4 S —
(V) g (4p) (S) N
(T) 3/16
(U) 1/16
1. If the tension in each string is To, the correct match for the highest fundamental frequency in fo units will
be :
YIS AR BT a1 Tod 79 Swadd qo IMIRT BT fogdhIs § el A 81
MI->P,I-QI->T,IV>S @ 1->P, >R Il —>S1IV->Q
B)I->QIl->S IIl->R,IV>P @1>Qll>P >R IVST
Ans. (2)
Sol. Fundamental frequency is maximum when length is minimum i.e. Lo,

ol gRT SH FHY AfWbdd BIcll & ofd ol fFFad & Al Lo,

Case1.L=Lo, T=To,f=fo ; f1=L T_o
2L,
Case2f2—i f—°
Lo VZH 2
Case3.f3_ 1 T2 L
3u V3
Case 4. f4_ /Tz %0
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2. The length of the strings 1, 2, 3 and 4 are kept fixed at Lo, % 520 and 7L° , respectively. Strings 1,
2, 3 and 4 are vibrated at their 1st, 31, 5t and 14t harmonics, respectively such that all the strings have
same frequency. The correct match for the tension in the four strings in the units of To will be :

AR 1, 2, 3 3R 4 & TEEA & A9 HAA Lo,%, % qen % 21 AR 1,2,3 3R 4®1 HAM
ITBT T (1sY), JehF (39), T=H (51) T1 Freedl (140) [ongRidl .) 39 dRE ¥ HiUd wxd 2 & @it ari
1 FMIRIT T I|A & | IR ARI & TG BT ToSHIS § el A 8rm
MI->P,I->RII>T,IV>U @1->P,l->QIl>RIV>T
B)I->P,lIl-QIl>T,IV>U WDI->T,IIl-QIl->R,IV>U

Ans. (3)

Sol.

Case 1. L=Lo, T=To, f="f

= T
2o\ u
Case 2. L= 8L
2
oS|I =f,=>fo= TZ:»TZ—T—°
5 3L, \2u \/_l_ 2
X —
2
Case 3. L= 5L
4
5 T,
f3 = 2 -,
2x—9 5L, 3“
= fo = 2 T3:>T3—3T°
NS 16
Case 4. L= Lo
4
14 T,
= fa= —4
2XZ£Q 4n °
= fMEPE:H=L
L\ u 1
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Answer the following by appropriately matching the lists based on the information given in the
paragraph.

ITHT H & W TSN B YR W Gl B I e IR U F SR S |
In a thermodynamic process on an ideal monoatomic gas, the infinitesimal heat absorbed by the gas is
given by TAX, where T is temperature of the system and AX is the infinitesimal change in a
thermodynamic quantity X of the system. For a mole of monatomic ideal gas

X = ngn(TLJ+ an[vlj . Here, R is gas constant, V is volume of gas. Ta and Va are constants.

A A

The List-I below gives some quantities involved in a process and List-1l gives some possible values of
these quantities.

TP ST THURANS 19 & U SHHNIIS] UhA H IR R SIfRged H1 Bl @eiyel TAX 9 & M @
el T Fera &1 JoEe a1 AX Rdm &) g SHmfaT A X # ifoged aRads B | U6 Al ThuRES

ey T @ forg X = ng(TL}R[VLJ 21 TR VI &1 e, R 1 &1 fadie | Ta dor Va Fradie
A A
gl
-1 v ufshan 3 |fafera g Al $1 Sl 8 | g~ H g1 Al S gwifad |4 e T g
List-1 List-ll
(h Work done by the system in process 1 ->2 —» 3 (P) %RTOEnZ
(1) Change in internal energy in process 1 > 2 — 3 Q) %RT0
(I Heat absorbed by the system in process 1 -2 — 3 (R) RTo
(V) Heat absorbed by the system in process 1 — 2 (S) %F{TO
(T) %RT0(3+fn2)
5
U) =RT,
() ZRT,
- IR
() o™ & )1 U 1 > 2 — 34 a1 o (P)%RT0€n2
(1 UhH 1 > 2 > 3 ¥ AaRP SHolt § uRacH (Q)%F{T0
my 1 -2 - 34 e grR1 sEuia S (R) RTo
(V)  whH 1 - 2% e gR1 sraefia S (S)%RTo

(T %RTO (3+4n2)

5
U) —RT,
()6 0
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3. If the process on one mole of monatomic ideal gas is as shown in the TV-diagram with PoVo = §RT0 ,

the correct match is,

uﬁwﬁammﬁﬂw%ﬂﬁﬁ@ﬁmﬁw-wﬁﬂﬁw,mﬁPovo=%RT0 g, UshH
fan S & 99 99 A g,

AT
TO .................................. 03
To/3 [ b——42
Y
Vo o 2Vo
MI->P, >R INI>T,IV>S @ 1->P,II>T,Ml->Q,IV>T
@) I->S,II->T,ll-Q,IV>U AHI->P, >R INI>T,IV>P
Ans. (4)
Sol.  1-2 process is isothermal and 2-3 process is isochoric.

(NWis2= nRTinL = 1xR12 Y2 - RTo ;n2V0 _ RTo 5
V. 3V, 3 'V,

W2 _, 3 =0 (Isochoric process)

Wisos3=Wiso+Was= %EHZ (- P)

(1 AU =£nR(Tf -T)

= RTo (= R)
(M) Q15253=AU1 5253+ Wi 23 (First law of thermodynamics)
= RT, +ﬂ£n2
3
= %{3+fn2} (mn—-T)

(IV)Qio2=AU1 52+ W12
RT,
3

=0+ /mn2 =%€n2 (IV—>P)
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with PoVo = %RT0 , the correct match is

If the process carried out on one mole of monoatomic ideal gas is as shown in figure in the PV-diagram

aﬁwﬁamm%wﬁaﬁﬁ@ﬁ@w-wﬁaﬁm,ﬁPoVo=%RTO g, UhH

fpar Tar § 99 98 e R,

r N P
3Po/2 3
Po — 2
v
Vo 2Vo

M-S 1->RIl->Q,IV>T
B)I->Qll—>S >R, IV>U
Ans. (4)
Sol. (1) Wis2-3 =Wis2 + Wass
= Po[2V0o — Vo] + 0 = PoVo
Wis2-3=PoVo
_RT,
-3

P
(I Ut 5253= g{%xzvo—a)vo}

(M Q15253=Urs253 + Wise s

A%y R;'O _4RT,
(IV) Q152 = nCeAT
5
- n2R(T,-T
> (T, - Ty)
5
=§[P02V0 —PoVol
5 5 RT,
~2pv,= 20
200 23
5
= EROTO

@) 1->Q,ll>R,Il—>P,IV->U
@) 1->Q, >R, l—>S,IV->U

(I—- Q)

(Il - R)

(Il - S)

(IV - U)
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