SOLUTIONS TO IiIT-JEE 2009
CHEMISTRY: Paper-II (Code: 04)
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SOLUTIONS TO IiIT-JEE 2009
MATHEMATICS: Paper-IlI {Code: 04)

PART - H
SECTHIN -1
Single Correct Choice Type
This section contains 4 muliiple choice guestions. Kach guestion has 4 chowes (A {B) (O} and (3or its
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SECTION - R
Muoliple Correct Chalee Ty pe
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SECTION =11
Matrix=Match Type

Thes gecrion comlaines 2 quastions. Each guestion conlains stalements givet in taao colaoms. wheeh bave 1o be miarched. The
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an. Match the slolements” expressions given in Cefunen 1 with the values given m Codumn 13
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SECTION=TY
Lanteger Answer Type

This seetion coslains & guestons, The asswer 1o each of the
Juestions s @ smple dipi pteper, ranging teore 0 g0 Y. The
appropriale beddibes betow the tespective question tambers in the
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“34.  Loe AB8C and A/ be teo non-congeuesl toeaoles with sides A8 =4, 40 = A0 = I‘E atd angle F = 3(F . The abselute
value of the difference etween the areas of these oianghes s
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The maximam vabue of the functioe Fleb= 20" 1507 + 3oc- 4% on the see 4 = {' P B *-:r_r} s

Sol. A= {1 X7 2 u.xE = a7 -9rr20=0 = fr-die-3)=0 = 42425
Flal=2e" w1807 4 e - 48 Fin)=6x" - 31 36 = 45[-.1.'5 wSat6) = Blre a3 0, Tre |4, §]
an .F'[S]I weorhid e kA

= fE3)= 20125} L AZS) 5 36F)- dH =T



SOLUTIONS TO IiT-JEE 2009
PHYSICS: Paper-II (Code: 04)
PART - 111

SECTION -1
Single Correct Choice Type

This section contaings 4 muliapke choice questions. Each question has 4 chotces (A {B) 60) and (B3} for us
answer, out of which ONLY ONE s correci.

9, Photoshectene effect expermments are pecformed asing theee Eiflerent imesal plaoes p g oand ¢ havior wogle e tires

g 20 eV, @, - L5 eV and gh - 30 eV respectively. A light beam containme wavelenpths of 550 nrm, 456 o i teny
weith equal antettsrlies sliordinoles sachk of the plates. The cortect T-Y praph for the experiment s [Take fyg 3
: E
P .
tA) 1
) o
W
|
3
. 4
(7} B
'|'r.'
1244}
ol £, - = 1.25eW
S5
E2ce}
£.- = 17heY
450
1240
Ty 1540y
341}

5 Al @l ejecking elecrrons
Tey wase of phate q. valy (ad way sapalsle of wecting eheclems
Tey case of phate £, only oee 1l

Crorrect chodee: (A

=, §1n Wy shape of a parabole v = ke {v -axes verteal) with & bead of mass moon i The bedd can shide

priafillel
©an sray

i comstant acceleralion ¢, The distanee of the new eguoilibridm posieion of the bead, whees the bead
pesprech oy thee wire. feont the w-dxis s

o Zrr i
(43 Ly — ([
2k ik 4k
crs? - pagsiangd ¥
5 Land? 4
i
rani = i; HaE g
LAY
Jhkx i; xT ¢ i
b Lk
Crorrect chodee: (B)
X

RRA



=4f. A sniform md of begrih L oaed mass A s plvoted at the
genmme. s fwo ends are acdched 0 Dwo spomis of egaak
sprme cotstands & The sprmps are fiaed G ripd sepgaoets
s shondeny i thee figore, and the cod is feee (0 oscillate io
thye horigonea] phane. The rod s gently pusted theoseh @
stoalt aogle & i oee dicection @od released. The
frecquendt ol oscillation is

bt el

[ 2k 1 & [ ||ﬁ.!.- [ 24k
(Al — — (B —, — 1 — tn —
2N Er A Zayid 2af M
LL M "
Sol.: A-l—ﬂ}—xz Sk ,-
- . 12 %
koo ML 2
— L= £
Z £
E
Bk [ A [ |6k
gr—H = Tl — = [ — —
A Bk 2o M
Croerect chodee: (€7
»
=42,  The mass A show m the fpere oscillales in sample
harroonic aetion witk amplitode A The ampliede of the
proant B s
b
kA hod ot
tA) —— (B = | —=
k. k R Ak

Rol.: Let v, dod r. dee the amplitodes of poiets
pespreclively

yntr, T A
kv, = ho
k.4
=] T —
Ky ik
Cortect choice: (B
SECTION - 1L

Muoldple Correct Chabee Type

% 5 roalal chaoice guestions. Bach question bas 4 cheoices (AL (B3 40y and {27} tor 65 deswer, owr of
E i*u corract.

Thes seceiom cork
which (ENE R ¥

41, ol the Coulomb Beld of charge ' CE & charge - g s movimg deound o ie an ellpocak orbae. Fiod our the

rrortenru o ol the chase - g 15 cosstant
Al el of the chiegs g s constane
The agolar veloeily of the chinge - g @5 cotstinl
The liear speed of e charps - o is consane

Sol.:  Foree v always drected weeard e centee of § G Bence not iorgue o e chacge - 5 200
A F w0 so o owilk chatgee.

Simce momend of ivectia i chanpmep, m wialb nog T costant.

Correct chodee: (A



“44.

Sal.:

Sol.:

“16.

Sal.:

A sphere s colimg withoal shippiag on a fixed hoozontak
priatee suctace. Jothe fipuee, Aois the pomt o contact, B s

>y

e centee of the sphete and O o s Woproose poitet. Then, 4 '
A

tA) j:-:;: ]-::f - EE_J:;H ]-';_} {3 i.-"r_ F':.'s = i":.u ]f'-f

(CH b, - =208, ~F ] RN R W ol Y |

If Foo= then ¥, =2F aod ¥, =0
Correct chodee: (B, C)
The Apdee shovaes thee P F plor of an ideal pas ket throagh

#yche ABUTIA. The part ABC is & semi-carcle and C3FA s 4
hunld b e ebligrse. Ther,

tAY the process ducing the patke A -» B s sothetmil 2

(I} ke dhows oue of the pas ducing the path B > C-2 I |

LT} ek done Jurmp the path A - B oo 00 35 2ot
(I povsatevies woork e dotee by thee mas it the cpche ARBCTIA

Process A - 33 0 ol ssotbetmal os 11 is ol ectkopuiae hypertoola
Darite peociess BCT W0 and ALl 0 = A0 < 1)

Darittg A 2 B o

Ared undder the clrve is positive

S nnere Zefa puasinive wark 15 duoese

Whule cycle i ciockwise so positiée work 15 doee
Correct chodee: (B, D)

speed of soomd it A osme eesooattes a-colotie metlurd. Taoo
PEing; thee witer level. The resomence with the shoeret an-codoomn s the {lese
B second resosance. Then,

A snwifent petloemed the expreeariett
resonances it e air-colomm were olgan
resondece ded hat with e losger argeolo

o metaliic tings A and B, identical in shape and size R — TR
havityg difterent cesistiviies o) and gy, ate kepl on "‘:_," E
top of twa idettlical solenoids @y shoewte o the Opare. $ [
Wy corrent F iy switehed om i the both the solenody iy E
tey edetetical ooanner, the rices A dod B jorme o heiobits & N ‘“‘M:j
and . i re:-.pr:-:nwly,. mll;t .Ir:,-. B P T_he PHrEsibile [ —] E
relationlsh between e cesistivilies atbd thear masses o, e S
. e
aond gy il } it ”‘“—"F:
. e
CAY ry 2 oy tnvd oery o mryg (137 2 gy o ey oo iy

[ PRI P T T T - DL IFETIRONs WIS T A



Sol.:

Dhaer 1o inndueed carreants in the rngs they wall be sepetled By che mdgostic ield of che soleooids. Now sinee change of tlux s

saleee 61 beolfn se irdaeed el weill e saene buk endueed cucoent wiil
resislivity witl mel higher impulse.

Clavon tiar i, o ag,
Thes is prossalée of FLIR and s om0, oy,

Correct choice: (B, IF

SECTIHON =111

Futrix—Match Ty
Thes secerion coataing 2 questioes. Each guestion containg stalements @iven e Twa coluimns, which have o By
staterreents ino Caldmg T e labeiled A DL O dad I3 whibe the stotemeents o Coltmn 30 are Jabelled pog,
stateieent ey Colemn 1 can have correct malching with ONE OROMOGRE stateoensst in Calumn

Fubadrles correspording W e answers 1 these quesiions have g be

W the correct meatches are A - posdnd o B o-ogaed o O - poand gz and I - < aed 1; ghen ehe corree

Lok Eike the following.

M

P 9 r % 1
w000l
COKDICHCH G

b diflerent a8 resesElviny e noE same. Fhe ring wath lesser

p

dackened as iFlwserated i the 1ol

44, Column [ peres cortain svstems undernmoing a process, Column s an sonreee 0] thee pacaimeters celated g0 the
svstore March the statereoes o Oalemn [ o 16 appropoide p froem Cotomn 11
Calumn-1 Column-II
(A The eoergy of the swstem s inereased Swstem: A cpacitor, inibally uncBazged
Frocess: [11s connected 1o a barkeey
By Mechanica] enerey 15 provided 1 avslerme: A ogas inoan adizhatic contaioer dited with ao
15 cohveried inco ceergy o randam adiarie prstoen
Frowcess: The was s compressed by pushing the piston
(€7 [neeroat eoergy of F n W converied fee s | frp o Shsteme: A ogas o ricud conlainer
mechanical energy Process: The gas gers cosded due o colder atwosphere
s Paedieng il
) g5] Bvstorme: A Beavy nuckous | iaicizliy anrese
(DY hlass o re is derteased . . L
Frocess: The nuclews fssioss inm e framments of
nearty egadl easaes and SOk nens are eeined
13 Byslerme: A resislive wice Joop
Process: The loop e placed anoa time varven i magnelec
field perpeadicuar te il pliac
N AV - 4. 6 (B —(g) 40 - {57 3 (D) - {5)




4%, Cola e 1 sBoves Tour siteatioes of stzedord Young™s doedbe shic s gemeat with the screen placed far becay froen the shits
Boand Ba o sach of these cases 5Py - 5P, 5P 5P, - s amd 5 Py - 5:F . - 278 where A b ehe wavelengeh of ehe liphe
used. [ the coses T3, € and IY, o mraespazent siect of refractive evdes graed thickness e pasied on sla 5, The Bick nesses
o he sheets aee dsffecent m dsffecent cases. The phase difference hepween the eht waves reachiog a pomt Foon the sereed
fven the owo slits s dereoted By 3P and the infessicy By AP . Mateh coch siopatipn given e Coleme Towith the
staterrentds] ey Ceoldem [T valed Tor thal sitaative.

Calumb-I Caldimn-IT
L'
» F.
D .
(A) Y SR TR el 1
LY
. B.
il r
By tp- lio~rid " dqr B
5
- *
. - . Pl!- .
L BTN R W | it AP0

ﬂ F.:d o .II-{F|E|

Hy HP. T

Sol.: (A —(ps)s (B —(gh (T} - (1} (D

SECTHON=TY
[nteger Answer Type

Thiis  secklon ecerlaiols Tl deteect 1o cach of ghe

=Y LW

questions s a8 sk exmrirer, ranging frora 0 1o % The e Pt
apprropriagte boidies Lt HpRCTive question namberes an the @E&@
QRS bave to D¥glakened, For exempbe, il the comeel answers o m&.ﬂ‘@

question o
Fesperle el
ke g

X, W F oand W sy are 6, 0, % and I CHCRKD)
conrer! dackening of babbles witl look Jike the NFoaroar
CHCACHC)

[©,0,00]

CACHCNC)
(@0 0,0
©9.9,0
[ololole)
[olelolo]

Sih. A osolid sphere of radios 8 has o charge G diseriboed in s vobame with 2 charge density g7 = &7, where & and o are

: . ) . ) R f 1 . . )
crmstanes arad - oehe distarecs Bory ios cenoe. [ the electree Feld at - - - B E tienes that at - 8, fiead the vakos of .
A L st
P I

Bol:  Ar - - i i
|u-l-.".-| o302

ta | =

Arr - &



i A Ry Fem 1 4 f&Y7 4 g’
£|I' [T = ! b TR wot i — T
'oad dmo,r” B dme BT v2., KA
2330 wei=Sg i 2
51. A steddy curcent f poes ieooph a wice loop POR Daving shiépe of o right angle teiasple wilk PG o~ 3x, PR~ 4y and R - S,

Do
I the mapnitede of the magnetic tield at I* due 1o 1has loap s & %‘m I' L tind thee wvalike of 5.

[] 1
. >

0 f ' o
oLt 8, =2 {sin37" reinsy)
Yo4Am
_opf {3 1_4‘! _ T, ] —.t:{ P
LA Sd
JUNELERY T a P
- Lo T

*81. Three phjeers A B oand O are kepl moa steaght Line oo

e . . 2ni

frictieerless Doresottal suctace. These Dave masses oo, L m
2moand s, pespectively. The olpect A moves Wowatids 3 -
with a speat 9 o' and makes as elestc collision with '

it. Thereafler, B omakes caotgletely ivelastie collision
with . ATl srustions occlt oo the sibne simbphe Tine,
Fited the tinal speed {in mfsy ol the abgect

Sol.:  Let afler eolliswn velocity of block A aod 3 e v, dod v, resgliti® e

Dorr = v | 1 Ly,

O R I — R TP V1

When 3 collides with L7, 1e1 the combaned s velooty v

Inv = Zmvy

_ =

P T =4 m's

83 Twio soap bubbles A ang
Lrbdiles A aed Boare 2 ¢
the titio mye'n,, where g
LEravicy. |

m i closed clhiamber where the air s mainamed ar pressere & Nim®. The sadil of
especiively. Surfaee teresion of the soap-water ksed o omike bolbles is 05 Nan. Find
Bre the mumber of males ol aic in bubbles A and B, respectively. [Negleet the effect of

* g 40004 % 100 5
Sol.:  Forbubble A. = Ry R A o 1eNmr
A
45 4 004 14308 x
Foo et !y I3 Pom Pt o s T AN
: R, 3
4
m, Tu3™: 3.4
Fl .
" F.r? ::II 1o 8



=54,

Sal.:

Sol.:

X6,

Sol.:

=&

Sol.:

oo 10 odst, fled the work done tln poudes) by the steing on the block of
eass (.36 ke doring the st second altee the systemt 5 released Bom
I'A%E.

A Liphr inextensible strme thae poes over @ smaooth feE pufley as shown
iey Ehe figaee connects tweo blocks of masees (.36 ke dod 072k Taking

L thae ewed blocks mave with acceleeatiosn a and 1easioe e the steing e T

072 036 moo. T 372 % 036 ] . s
g s e st T = T - 4K N §-1x13141° -
0724036 3 G732+ 036 7 1

A cxlindoical vessel of height 306 ron ks ae orsfice (smill Bole} e 65 bortoon. The orifice & intally g

filled in i€ oy 1o heiokd B Mow the oo i commpberety sealed with a cap asd the oribee at the Dolom is o . & waler
grmes auk oo ehe ocifice aed the water bevel in the vessel ecomes sieady with beiaht of walg 3 BN TIR
Find the Fall ey heiabt cdn me) of water Jevel doe o apetan g of e oeifce.

| Take atenorspberis pressure - 100 « HF Mo’ deersity of water - 18] kg:'m" andk i - LA iy 1 . witect of surfdce

temisivn. |

4wl - £
PR 10— »
: = = -
| 00 A
F— P 2000 — 08 = 147 Nome - "
300 SO0 Ff |
PV, - OF, =% 98« < 4= —][inﬂ}"x.fa‘xg 1. ___________ It
' T apdpdd jRELL ) T
f - 2006 mm mmo - -
Height Ellen = M . 200 - & o l ==
___________ !

da. The tensinn in ehe stemp 35 4.3 N The siring s 61 100
B separatiom (in emd Deeween e successive nombes on the

A 20 con lome sorieg. havmp o rgass of 1 is feced
wibragions whing as external vibratee of Begquens
sleaf.

L&t the seriog vilicales &ith e Toogs

axlon | 05

220 | 1xin’
M h "

Lee s b ehe sepacation be
&2 & Aem

secessi v e Bodfey

okl Bas its one end A Qo ice at 0°C aned the other end B i water ac [0YC. e ponnt Poan the vk is
ey 11 0% fonesd that equal aoeusts of watee amd wce evaporale amnd mel per unn e, The latent Beat
15 A calip aod Btendl Beat of mefme of e s 80 calse. TERe poaat P oisar & distaece of 2 foomn ghe

value ol A |Meplact atey Tiear Toss G (e Sarmoandng. |

Moreberak rond
ek ey ba eyt &
ol e i

E ol Igal tlovecs pet anie tioe fodrm Pto Aoaed TE: amaouest of hear flows pet uiat tiome featn B 1o B

L' }
. d L
e ice 5, 4 s LO0°E wates
o - - * R
AX (103 )x

L) B KA{400 - 1040
Ac T I
Let oo be thee moass of ice melricg or walet evapowating pee uhl dime

i,

KAl KA{ 3N
[‘—}—m{ﬂ[?} o tif: #—mtﬁ#i}} . tii)
Ax [Fe)- A |
Ao~ i} 4
Bividing iy andt (i) S0 AL A g

-
¢

34 2
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