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JEE (ADVANCED) 2019
PAPER 1
PHYSICS
SECTION-1 (Maximum Marks : 12)

This section contains FOUR (04) questions.

Each question has FOUR options ONLY ONEofthese four options isthe correct answer.
Foreach question,choosethe comrect option correspondingtothe correct answer.
Answer toeach question will be evaluated accordingto the following markingscheme:
FullM arks :+3  IfONLY the correct option ischosen.

Zero Marks :0  Ifnoneoftheoptionsis chosen (ie. the question isunanswered).

Negative Marks :—1 Inall other cases.

Ans.

In aradioactivesample, /K nudei either decay into stable 3, Ca nuclei with decay constant4.5 x 10~ per

year or intostabk [y Ar nucleiwith decay constant0.5x10~'° per year. Given that inthissample allthestable
»Ca and | Ar nudei areproduced by the [JK nudlei only. In timet x 10° years, if the ratio ofthe sume of
stable 3 Ca and {{ Ar nuckito theradioactive ;oK nuckiis 99,the valueof t will be,

[Given: h 10=2.3] Question ID : 337911112
,dAjiM;k, DVolueulle, K ukitkdiddkik; A Ca VAOKA® A r ALFkjAufkdkAeAgkrdg)itudi(k; Au ; rkdA(decay
constant) @e"kif.5 x 101 ifrb'WA(peryear) riki0.5x10' ifrio"dgAfn ; AgAdib I AueufeAlHiA  Ca Vij
“ A1 ukfikdAdoyA “ K ukitkdkAl Acurighd; fnkt x 10° o'ASIAfLFkj AUk kA Ca KJA® Ar dnAL[ ; KidAdly
sk, 0AjIM 5k, FDVoAuktHk kA O K Al [ ; KdkAvuikrA99 gArkit dklekudgkxk,

[fn;kg: m10=2.3]

(1) 1.15 (2)23 (3)9.2 (4)4.6

3

A current carrying wireheats ametal rod. The wire provides a constant power (P) to therod. The metalrodis
enclosed in an insulatedcontainer. It isobservedthat the temperature (T ) inthe metal rod changes with time (t)

as

T(t)="T,1 +Bt%) )

where 3 isa constant with appropriate dimension whileT | isa constant with dimensionoftemp erature. The
heat capacity of themetal is Question ID : 337911111

, dVKjiokg dArkjA, dArAdANMAQKAXj eAd j riAgAArkjANMACIKA, AAILFA"KDr(P) (constant power) i nkudj rk
gAA; gAkrANMA, dvpy dAcruded [inix ; higAA; gAik; kix ; idAMkrAdidrkieluXT) Ne; (t) dAKFEUEUA<XAI
ifjofrrigkridg
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Ans.

Ans.

T(t) = T,(1+Bt*)
tgkAp , dAmi ; DrioelAdiALRjkdAgAtctdAT | riiekuAckAgAMAdMAA ekdvifj ridg,

4P(T(®)-T,)’ 4P(T®)-T,) 4P(T(®)-T,) 4P(T(®)-T,)
D @ g O g @O g

2

Consider a sphericalgaseous cloud of mass density p(r) in free space wherer is theradial distance from its
center The gaseous cloud ismade of particles of equal mass m moving in circular orbits about thecommon
center with thesamekinetic energy K. Theforceactingontheparticles is theirmutual gravitationalforce. If p(r)
isconstant intime, the particlenumber density n(r) = p(r)/mis:

[Gisuniversal gravitational constant | Question ID : 337911109
ekulyift ; AeDrividk*k(free space) ed, dixkykdkjAxl AdAcknyAdkinl ; ekuA%uroBp () ghrfkib I AvidUnAl A=T
(radial) njidr gAA; g1 ; AcknyAm n); ekuAdAll ekud . KAl AcukdgAtkifdA, dAl edinh; AoUkkokjAd{ikvikieAl eku
xfrtAAtAK 1A%eAjolgAlbud . kAT JATKJLITjdAX zRokd'k.Kicy Ay xAjgkgAA ; fnfp(r) e ; AARKFKA, ATLF
ji*kAgJArcAd MACKAL [ ; KA%uRoAn(r) = p(r)/m dkAekuAghxid:

[G Hkof=kdAx 2 Roh; Afu ; rkdAgA]

) K 3 K 4 3K
wr’m’G (2) 2nr’m?G 3) 6mr’m*G ) mr’m’G

(D
2
A thin sp hencalinsulating sheel of radiusR caries a uniformly distributed charge suchthatthepotential atits
surfaceis V. A hole with a small areaci4nR* (<<1) is made on theshell without affectingthe rest of theshell.
Which one of the followingstatement(s)is correct ? Question ID : 337911110

(1) Themagnitude of electricfield at a point, locatedon alinepassingthrough theholeand shell's centre, on a

aV,
distance 2R from the center of the sp herical shell will be reducedby TRO

1
(2) Theratioofthe potential a thecenter of theshell to thatofthepoint at B R fromcenter towards the hole

1-a
1-2a

(3) Thepotential a the center of the shellis reduced by 2a.V,

willbe

aV
(4) The magnitudeofelectric field atthe center of the shell is reduced by TRO
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R f=4T; kidA, dlhi ry Ayt ; Avpky dAdK k(sp herical insulating shell) i jAvko"kA d BekuA = i Al A I Arjgil orfjr
gAfdlAb I vl rghi jAfokoAV, gARb I A, dANKVA=IQy A4 niR? (or<<1) okykA, AN nAckdtAdk KidlkdiHkifo rifd,
feukdcuk; kAtkridgAAfutufyf[krAdFukAeAl AdkuAl kA | ghAgA?

aV,
2R

(1) dk*kAd dUnAoAIN nAll Axtj ufoky hAj [WAi jAdUNAN A2R dhinjhdi jAmEfLFkrAfcUndl jAo | r=idkdifjek. A
IANRVATEL, XiA

@) dk'kl\d/?dUnZ\rH(kAdUnAll\; R njthi jAINNAchivijAmifLFrtcini jZ\fonokAdkl\vuikrl\ll__;:x g
(3) dkkidAdInAijAotkoAdkielui2o v, ARV riAgA

aV,
2R

(4) dk*kAdAdindi jAo | rAfkkA(electric field) dikAifjek. kA 1A%V ridgA

2

SECTION-2 (Maximum Marks : 32)

This sectioncontains Eight(08) questions.

Each question has FOUR options for correct answer(s). ONE ORMORE THAN ONE of these four
option(s) is(are) correct option(s).

Foreach question, choose the correct option(s) toanswer thequestion.

Answer toeach question will beevaluated accordingto thefollowing marking scheme:

FullMarks :+4 Ifonly (all) thecorrect option(s) is (are) chosen.

Partial Marks :+3 Ifallthe fouroptions are correct but ONLY three options are chosen.

Partial M arks :+2 Ifthree ormore optionsare comect but ONLY two options are chosen, both of
which are cormrect options.

Partial M arks :+1 If two or more options are comrect but ONLY one optionis chosenanditisa
correct option.

ZeoMaks :0 Ifnone of the optionsis chosen (i€. the question isunanswered).

Negative M arks : —11n all othercases.

In the circuit shown, initially thereis no charge on capacitorsand keys S and S, areopen. The values ofthe

capacitors are C. = 10uF,C =30uF, and C, = C, = 80uF. Which statements is/are correct :
p 1 2 3 4
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Cs  mY
S, P |_| 3002
| :.Sz
3

Which of the statement(s) is/are correct ? Question ID : 337911115

(1) Thekey S, iskept closed for long time such that capacitors are fully charged, the voltage across the
capacitor C, willbe4 V.

(2)Thekey S, is kept closed forlongtimesuch that capacitors arefully charged. Now key S, is closed, at this
time the instantaneous current across 30Q resistor (between points P & Q) willbe 0.2A (round offto 1%
decimal place).

(3) Thekey S, is kept closed for long time such that capacitors arefully charged, the voltage difference
between points P and Qwillbe 10 V

(4)At timet=0,the key S, isclosed, the nstantaneous current in the closed circuit will be 25 mA
inf'irRifj i Fdefivijeiided 1 i 2di jAdkbivio AughighvijAcrtias, vijas, [kytgA fj=kidieiu

C, = 10uF, C, =30pF Vij C, = C, = 80uF gAfutufyfkrAdriudeAl AdkuAlk(1) 1ghAg(g) 2

S P C|4_|5V 300
:52
Czl C

3
700 300
10V
L

(Didrtils, didyEchlle; Adify , Ab I Aidkjicnfd ; ki, AN Hok =4 .iiviofrAgikes, ArcAl Aitj(ic,
1jA4 v didfoHkoAgkxKA

(2) ditils, didyecile; Aty , b1 Ai ljdcnd [IkridgitclAN AN At =i kiviof krigiktirigav cid tils,
dideniid ; kitkridghrcio B Ale; Ai jA30Q dAfrjkiAP vij Q diel;) eArir{if.kdA(instantaneous) /ikjkidkieku
0.2A ghxkAA(n"keyoAdAi FreALAkuAr dAjimMAVIQA(round off))

(3) ;fnﬁd:ch\S] didytcAle; Adiy, Ab 1 A dkjAcnAd ; kitk, ATCARHWA N AkEj=KAT .kAvkof*krAgkAtk, ArcAfcinAp
VkjAQ die/;A10 V didokokUrjAgkxkA

(4) le; A= 01j, tchdtils, didenifd ; kittrkiglirciendif] i FieAri{if .kdAGinstantaneous) /ijkidikiekuies
mA gxkA

1,4

Ci

D—c}-me
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2. A conductingwire of parabolicshape, iitially y =x2, i movingwith velocity V = VOAi in anon-uniform mag-

- y ~
netic field B=Bo| 1+ = | |k ,as shown infigure. I[fV ,B _,L and B are positive constants and Adisthe
L au 0°0

potential difference developed between the ends ofthewire, thenthe correct statements(s) is/are :
Question ID : 337911114

@) JL X

(1) |JAdlisproportional to the length of the wire projected on the y-axis
(2) |Adj remains the sameiftheparabolic wire is replaced by a straight wire, y = xinitially, of lengh /1,

1

(3) | Ad) |: EB()V()L fOI' B =0
4

4) |Ad|= EBOVOL forp=2

B
fp=tku 1kjA, dAv 1 dulpcdh; A=A B = B, [1 +(EJ Jk fed, dhijoy ;kdkjA(parabolic shape), VijHkdely = x2

okyk, fo | ripkydArkjloxAV = v,i 1ApyAjgkighl; fnAv, B , L rAiAg /uiRedAfu ; ridAgh, oArkjAdAf I jkid
e/; AmRi luifoRkokUrjAAg g)ArcAfutufy f[kridRukieAl AdkuAl k(1) BghAg(g) :
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@) J X

(1 |Ad| cldetully -viki jArAdhi i riyEcibAdAl eluikriigioda
) ;infob Rijoy skdkjArijAdALFiuijA /31 AyEcibiokyth, dANAr)ivijEsdely —x, didmi ; bxldl st
rcAAg ekul joxia

Lo 1
(3) B=0AdAfy, Al Ad|= 5 BoVol

o 4
(4) B=2AdAfy, Al A= gBoVOL

1,24
A cylindrical capillary tube of 0.2 mmradius ismade by joiningtwo capillaries T, and T, of different materials
havingwater contact anges of 0° and 6(0°respectively. The capillary tubeis dipped vertically in water intwo
different configurations,case [ andIl as shown infigure. Which ofthe following option(s) is (are) correct?
[Surfacetension of water=0.075N/m, density of water= 1000 kg/m®, take g= 10 m/s?]

Question ID : 337911113

T2 T1
Case | Case Il
T Ts
= = E= " E" E" E™ N - = = " E" " " -
Sty R
L e e e e e e

(1) Thecorrection in the height of water column raised in the tube,due to weight of water contained in the
meniscus, will be different for both cases.

(2)Forcase I,ifthejoint iskept at8 cmabove the water surface, the height of water columnin the tubewillbe
7.5cm. (Neglectthe weight of thewaterin the meniscus)

(3)For casell, ifthe capillary joint is5 cmabove the watersurface the height ofwater column raised inthe
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Ans.

tubewillbe 3.75 cm. (Neglect the weight of thewater in themeniscus)

(4) For casel, ifcapillary jontis Scmabove thewatersurface, the height of water column raised in the tube will
be more than 8.75 cm (Neglect the weight of the water in the meniscus)

nikAHKUUA# nkFkAInA, dAl ekud0.2 mm f=4T ; kioky hiniAd "kufy ;kATl t‘FH(AT2 JAEud A kunAd AN KFAR § dAdk.ki(contact
angle) @e"Ao° rikde0° gJAdkAtiMd jA, dAd kuyAcukrAgAtb I Ad *kuytAdkAfp=tu BkjAnkifikiudfol ; k BA-1 wkj
fol;k I -11 edikundeAA/olkjMck; ki tkridgARuEufy f [k rAdrukieAl AdkuAlk(1) 1ghig(g) 2

[ikunAdiAi "BrukoA(surface tension) =0.075N/m, ikutAdkiuRoA= 1000 kg/m® rikdg= 10 m/s?]

T2 T
fa=ma | fa=ara I
T T2
N e g g o T R g
L M TETL LAty
RIS I RIS T EI

(1) ikunAdleDrAi BAmeniscus) efimifLFkrAkuticAkkj Aol Ackj .kAd *luyiefp<AikunidhAApkbiedl *ikhuA(correction)
difekuAnkukiol ; k IAdIAFy ; AHKUUAGKxKA
(2) fol; kN -1 dAfy 5, ;fnAd "lufy ; kidkiekMATkunAdhAll rgAl A8 cm ApkbAi jAgJuyhielp<AikutddhdApkbA7.5 cm
gkxhA (eDrAi"BAi jAikunAckikkjAmi{k.kn; Ag)
(3) fol; k-1 dify ;, ;fnAd "kufy ; kidkkeMATkubAdihAl rgAl AS cm AA pkbAi jAgJAuyhielp<Ai kutAdidl pkbA3.75
cm gkxIAA(eDrAi"BAi jAi kunAckirkkjAmi k. k; Ag)
(4) fol; kN -1 dAy ;, ;fndd"kufy ; kidkAeMA kunAdhAl rgAl ASem Al jAgJuyhiedp<iikunddiBApkbA8. 75 cm 1
vikdAgkxiA (eDrAi"BAi jAikubAckikkjAmi{k. ki; Ag)
2,3
One mole of amonatomic ideal gas goes through a thermodynamiccycle, as shown inthe volume versus
temperature (V-T) diagram. The correct statement(s) is/are :[R is the gasconstant |

Question ID : 337911117
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-

|

I

I

:
To/2 To 3To/2 2To

1
(1) Work done in this thermodynamiccycle (1 2 -3 —4 — 1)is|[W|= ERTO

QIAZ _

1
(2) The ratioof heat transfer duringprocesses 1 — 2 and 3 — 4is Q, Ty
—4

QI—>2 _

5
(3) The ratioof heat transfer duringprocesses 1 — 2 and 2 — 3is Q BE)
253

(4) The abovethemodynamiccycleexhibits only isochoric and adiabatic processes.
,dijek.kdAvin"ix 1AdkA, diekyA, dAA"ekxfrdh; Ap@A thermody namic cycle) 1Atjrifg, fElAvK; ru&rkieku
(V-T) xkQAfp=kieAn[k; kix ; kigAAfubufyf[krAd FukeAl AdkuAl k(1) 1ghig(g) : [R x I Afu; rkdAg)

-

|

I

I

:
To/2 To 3To/2 2To

(1) bUAeixirdh; BpBA( —2 -3 —> 4 - 1) elfd;hx; s AW] = RT, A
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) A S Q1
(2) p@eil — 2 rik 3 — 4 eAAekiLFikukirj JAdkAvuikrA Q‘ = 0A
34
~ ~ ~ ~ Y ~ - ~ 152 5
(3) pBehl — 2 rikk2 — 3 eAA"ekALFkukrj KAdkivuikrA Q.. 30
23

(4) mi ; DriA"ekxfrdh; Ap@leAdoyAl ek; run; Alisochoric) VKjA:z )K'e (adiabatic) 1@eAvkrigA
1,3

Let us considerasy stemofunits in which mass andangularmomentum aredimensionless. Iflength has dimen-

sion of L, which of'the followingin statement(s) is/are correct? Question ID : 337911119
(1) The dimension of force is L3 (2) The dimension of linearmomentum is L™
(3) The dimension of energy isL (4) The dimension of power is L™

ekudyift ; AdA, dibdibAi .kkyhAeAn) ; ekuArAkidi.kh ; Al oxifoek-jigrA(dimensionless) gAA; fnAyE cbAdhifoek
L gk, reAfubufyf[kridruded 1AdARK(T) 1giAg(g) ?

(1) cyAdthoelA(dimension) L3 gA (2) j [I0h; Al ox/dhifoekh(dimension) L' gA
(3) Atkidioekh(dimension) L2 gA (4) "\fDrAdoekd(dimension) L5 gA
1,2,3

A charged shell of radius R carries a total charge Q. Given ¢ as the flux of electric field through a closed
cylindricalsurface of height h,radius r andwithits center same asthatof the shell. Herecenter ofthecylinder
is a point on the axis of the cylinder which is equidistant from its top and bottom surfaces. Which ofthe
followingop tion(s) is/arecorrect [ € is the permittivity offreespace]  Question ID : 337911116

(1) Ifh>2R and r> R then ¢=Q/¢, (2) Ifh>2R and r=3R/5then ¢=Q/5¢
(3) Ifh <8R/5 and r=3R/5then ¢$=0 (4) Ifh > 2R and r=4R/5 then ¢=Q/5¢,

, dAR =T ; kAoky Avkof*krAdk*lAi jAd yAvko"KAQ gAA, dAyEckbAh VG A=KT ;kAr oky AcyukdkjAcnii "BIAFE I dkAdin
di*iddAdnAi jAghiglAl Axtj ulokykho | rAfyDIA(flux) ¢Aghd; gkicyuAdiidindb I div{di jA, dAfcunightkifd
AijhivijAtupyal rgAl A1 eludnjhdi jAgAAfuEufyf[krAdFkudeAl AdkuAl k(1) 1 ghdg(g) 2
[eDrAvkdk“kA(free sp ace)Adio | r*ky riAe o 9A]

(1) ;fndh > 2R Vkj r >R rc ¢=Q/e, (2) ;fnh>2R Vij r=3R/5 rc $=Q/5¢,

(3) ;fnh < 8R/5 VkjAr = 3R/5 rc =0 (@) ;fnh>2R Vkj r=4R/5 rc =Q/5¢,

1,2,3
Twoidentical movingcoil galvanometers have 10 Q resistance and full scaledeflectionat 2uA current. One of
themis converted into avoltmeterof 100 mV fullscak readingandtheother intoan Ammeterof ImAfullscale
current usingappropriate resistors. These are then usedto measure the voltage and current in theOhm's law

experiment with R= 1000Q2 resistorby usinganideal cell. Which of the followingstatement(s) is/arecorrect ?
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Question ID : 337911120
(1) Iftheideal cell is replaced by a cell havingintemal resistance of 5Q then the measured value of R will be
morethan 1000 Q
(2) The measured value of R will be 97802 <R <982 Q
(3) Theresistance ofthe Voltmeter will be 100 kQ
(4) The resistance of the Ammeterwill be 0.02 Q (round offto 2™ decimal p lace)
nikd, d 1 ekulpy dMyi/kkjkekitA(galvanometer) ftudAifrjiii10 Q ghrikdbueiopA ijAi.kLdyHKo{iA(fulkscale
deflection) fey ridgAlbueMA, dAcki100mV i KLdyAekiud; i ; AokYVelVjirFkind jAckAImA i . KLdyRkiuA;iX;
velVjhieAmi ; DriifrjiiAdidi ;kxAdjrig, Aifjof rrAdj rigAivieAdidfu ; eA(Ohm's law) 1 ;kxAeAR = 10000
ifrjiid, o, dAvin'kA Iy Ad AR KFkibuAnkukidkAmi ; kxAfoHkoAwkj Akjkidkieki uAd Ay ; Ad ; KikrkigAAutufy f[kr
drukied 1AdkuA Tk(1) 1ghAgA(g) 2
(1) ;fnAvin kAl yAdidn 1 jALy A€ L dkivirfjdAifrjkidse BAcnyidtk; ArcAifrjkAdR dkdekikix ; kiekuA1 000
Q DAvEkdAgkxKkA
(2) R difekildx ; kAeluAo 7802 <R <982 O ghxkA
(3) okYVelvjAdAifrjkkididekuA100 kO ghxkA
(4) velVjAdAifrjkkidkieluio.02 Q gkxkAA(n "keyoAdAf}rh; ALRkuAr dAjimMAVKQAround off))
2,4
A thin convexlens is made oftwo materials with refractive indicesn, and n,,as shown infigire. The radius of
curvature of the left and right sp henicalsurfaces areequal. fis thefocal length of the lens whenn, =n,=n.The
focal length is f +Af whenn, = nand n, =n + An. Assuming An << (n—1) and 1 < n <2, the correct

statement(s) is/are, Question ID : 337911118

(1)Forn= 1.5, An=10" and f= 20 cm, the value of |Af]willbe 0.02 cm (round off to 2" decimal place)

Af An

(2) The relationbetween T and e remains unchangedif both the convexsurfaces are replaced by concave
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surfaces of thesameradius of curvature.

Af] _|An
(€I R
An Af
(@)1f ~ = <0 then >0

fip=kiedn"H; kix ; KA, dAi rykimUky Ay | Ankdi niFkkl ey d jAcuiiglitudivi orukdi(refractive index) @€k,
Vijin, gAly 1 Adtict, Avijink, Ai"BiAchio@ridi=(T; k, Al ekuighn, — n, —n dlify , ky 1AckiQkd 1 Anje ghkte
n, = n VijAn, = n + AngJArcAQkd L Anjhf+ Af gAk; ghekurfy , AfldAn << (n— 1) VijAL < n < 2, fubufyf[kridFu
eAlAdkuAlk(1) 1ghigh),

(1) ;fndn=1.5, An= 10 VKjAf= 20 cm gk, rcAAf] didekuo.02 cm gkxiA(n*keyohd A} ; ALFkuAr dAjimM
VkQA(round off))

(2) ;fninkuidmRryAi "Biddiim 1AL ekuAo@ rkdf=kT ; kioky AvoryAi"Bidl Z\cnykl\tkrkl\g/f\rcl\Aff VA Z\Ann didic/
Avifjofrrijgridga

An

n

()5S

A . Af
4) ;fn Tn <0 gkArcA?>0

1,2,4
SECTION-3 : (Maximum Marks: 18)

This section contains SIX (06) questions. The answer to each question is a NUMERICALVALUE.
Foreach question, enter thecorrect numerical value of theanswer usingthe mouse and the on-screen virtual
numeric keypadin theplacedesighatedto enter the answer. If thenumerical value has morethantwo
dedmal places, truncate/round-off thevalueto TWO decimal p laces.

Answer toeach question will beevaluated accordingto thefollowing marking scheme:
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FullM arks : +3 IfONLY the correct numerical value is entered.
Zero Marks 0 Inall other cases.
1. A block of weight 100 N is suspended by copper and steel wires of same cross sectional area 0.5 cm? and,

Ans.

length \/3m and 1 m, respectively. Theirother ends are fixed ona ceilingas shown in figure. The angles

subtended by copperand steelwires with ceilingare 30° and 60°, resp ectively. Ifelongation in copper wireis

Al,
(Al)) and elongation in steel wire is (AL, then theratio 5, is___.

(Young'smodulus for copperandsteelare 1 x 10" N/m? and 2 x 10" N/m?, resp ectively)

Question ID : 337911122
,dA100 N HekjAoky AxV dAdidrkcAvijALVhyAdArkjkAFtudkdvui LFADKVA=KQYA(cross sectional area) ,d I eku
rAkio.5 cnv jgAvikjAyrckbA@e kA /3 m rAkA1 m g, JjkdyVok; AtkrkigAArkjkicAn B jANKjAN rAT jAfp=Ku 1 kj
Mg, AgAAricAViLVry AdArkjAde kAN rAl A30° vijAc0° diddk.kicukrAgAk; fnAricAdArkjAedy cibAof) AAL)
rRALVhyAdArijAedy cibAof) A(Ar ) g/lrc/f\ijc =  gA

(rkcAvijALVYAdKA; xAx.ikdA@e' AT = 10! N/m? rikA2 x 10" N/m?gA)

Steel wire

Copper wire

Block

2.00

A planar structureof length L and width W is made oftwo different optical mediaofrefradtiveindicesn =1.5
and n, = 1.44 asshown i figure. If L>> W, aray enteringfrom end AB will emerge fromend CD only ifthe
total internal reflection condition is met inside the structure. For L =9.6 m, iftheincident angle 0 is varied, the
maximum time taken by a ray to exit theplane CDist x 10 s, wheret is

[Speed of light c=3 x 10® m/s] Question ID : 337911126

,dAL yclbArRAW piivkbAdNA, dAl eryAlj pukdnkfiiudi dii ; Ai niFkAl AcundglAtudkdviorukdin = 1.5 vij
n, = 1.44 gJAt Dkifp=kefi nf*irAghd; fnAL >> W ghrcAAB fI jAi jAviifrridj . AdkACD I jALAnnxeuA(emerge)
1 j pukidAvnjfi .kivkrij dAi jlo rul(total internal reflection) ghudi jAMAGXAAL = 9.6 m dAy , , ;fnAski ruck.k
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6 diicny righrciidj.kAHGACD 1 jAl Acigj Audyulelfy ; ki ; ivikdreAle ; At x 10 s g, ok dideiuA
gA
[1dk*KAfdAXfr] ¢ =3 x 108 m/s]

50.00

A train S1, movingwith a uniform velocity of 108 km/h,approachesanother train S2 standingon a platform.
Anobserver O moves witha uniform velocity of36 kmh towards S2, asshown in figure. Boththe trains are
blowingwhistles of samefrequency 120 Hz. When Ois600 m away from S2 and distance between S1 andS2
1s 800 m, thenumber of beats heardby Ois . (Speed of the sound =330 m/s)

Question ID : 337911123

, dAjyxiMIA(ST) 108 km/h dAl ekufoxAl Aoy riy, Anl jhAjyxkMiA(S2) TAFAALY “ku/i jA[hAg]AdhAr j QAtkAj of
gAA, dAJkrA(O) 36 km/h dAlekufox Al AS2 diAr jQAp=Hku Ikj Atkdj gkigAMnkuidj y xkiM; kA1 20 Hz dAll ekuAvkofUk
drAlV ; kic tiljgtAgAdtcio diinjids2 14600 m gArfkAS1 vkjAS2 dAchpAdiAnjii800 m gArcAO dijjkillu

X , KoL i nuAdhAl [ ;1A gA (/ofuldibxfri= 330 m/s)
108 km/h
Ve oS!
800 m
600 m
E1do
8.13

A parallel plate capacitor of capacitance C has spacingd between two plates having areaA. The region

d
between the plates is filled with N dielectric layers, parallel to its plates, each with thickness 8= N .The

m
dielectric constant of the m" layer is Kn =K (1 + N j For a very large N(> 10?), the capacitance C is
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din2 j.The valueof o willbe :

[€, is thepemnittivity of free space] Question ID : 337911124
, dAC /kj ridoky Al el rj Aly VAL A j=kAd Ay Vidd AchpAdiAnhAd gAvkjAiR; dily VAJKA=KQyAA gAlly VIR Achp]
1 jA LFkuAdkA [y VKA DA B ellrj]A 8= N ekVkbAoky AN ijko | rATjriABAHGANrAgAAm™ 1jAdiATjko | rkd

Ke A

d/in2

K, = K(l+ “I\’J ghcgrivikdANG 10%) dAfy , Aldjridc = a( j gAhor dkAekUA——— gkxkA

[eDrAvidkkAdho | r*ity ride, g]
1.00
Aliquidat 30° Cis poured very slowly intoa Calorimeter thatis at temperature of 110°C. The boilingtem-
perature ofthe liquid is 80°C. It is foundthatthe first 5 gm of theliquidcompletely evaporates. Afterp ouring
another 80 gm of'the liquid the equilibrium temperature is found to be50°C. The ratioofthe Latent heat of the
liquid to its specificheat willbe  °C. (Neglectthe heat exchange with surrounding]

Question ID : 337911125
,di30° C dmoAdid, dAA'ekekitd(Calorimeter), ft I dkArki ekuAl 10°C, eMaj &/MnjMkykitkridgAinoAddDoRukd
(boilingtemperature) 80°C gAA, BkAik; kix ; k¥dAnoAdkAi gykAS gm i kA= TALROK" i rigkitkridgAdb Il dAcknAno
dii80 gm VijAek=kkMky uki jAIKE ; koL FuAdkrki ekuAs0°C gkAtkridgAnoAdiixirA(latent) vkjAof *k'VAA"ekvkAdk
vuikrA  °C gkxkA (okrkoj . KAIA RKFKAA"ekALFKkuklr j KAdKAm i {k.kh ; Aeku]
270.00
A particle is moved along a path AB-BC-CD-DE-EF-FA, as shown in figure, in presence of a force
F = (o yi+ 2a xj) N , where xand y are inmeter and o= —1 Nm'. The work done on the particle by this
force f willbe  Joule. Question ID : 337911121
,dAd.KidkicyA F = (o yit+ 20 X)) N Mgk vkjAy diklekuleiVjieAghrikio. =—1 Nm gJAdmimifLRfrie
AB-BC-CD-DE-EF-FA iFki jAfp=u IkjAoyk; idtkridgAicyA s MjiAd ki jAfd ; Ax;Adk; Adidifjek. kA
tyAJoule) gixiA
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