SOLUTIONS TO IiT-JEE 2009
CHEMISTRY: Paper-I [Code: 06)

PART -1

SECTION -1
Single Correct Choice Type

Thes secelmy conedins ¥ maltiple choice guestions. Bach guestion Bas 4 choices (A 4B 40 and {0}, foe ins atswer ool of
which (NNLY ONE ©s correct,

mote: Cruestions with () mark are feom syllabos of class X1,

Sol.:  Acvcordimpe e Hacdy-Schulie cule, the coapalatme povwer of an doee s dicectly poopoetiong] & the maen chearge.
S Fore pewatiee]y charged 515 sol, the mast effeetive coagualating ament would Bae AL (500,
Correct chodee: (7Y

22, Clives thae the abutdasces of sotopes “Fe, Feoand TFe are $%, 90% and 3%, respectivel e T % o Fe s
tAY 5385 (1} 33935 (L1 5375 1 3t K
Sol.:  Averape aomic oass o an elemetl -~ ZAK;
where A; amd X cepoesetts e atoorue mass and mwole fractioe of the companent ; :ixtm"
S4e By 5090} 1 (5T 5
Averape aramic roass of Fe o (A= 3o 369 1 (5723 35.0%
14p{
Correct chodce: (B)
=3, The comrect acidity order of the following is
{1E 1E C{HIE CIHAI
L ;
4k} LED (IEE}
CAF{ I = T% = {H} 1D v {EE LOYLI = (T = 1y o (T (I AEE) = (1Y = 4BV o ()

presence of electron donating methyvE group decneases acidic soreasth while
s acidie serenpth.

Sol.:  Cacboxviic acid s sitoneer acid than
proesetce of electrate withdran:
Correct chodee: [A)

24, The IEFPAC pame of e 1

O]

el {131 2 -Bome-3-Iedoos vientonitole
-hviroy wheomabensete {14 G-Breome-3-hydrecybeezoa ioribe
% prmcipal fanctiond] ghoop.
hoice: (B)

term that cortscts for the atéractive freces present it a eeal gas i the van dee Wadls sguation i

o’ - |:'J.I‘:I:
(A nik (B} — {1 — (03 -k
i_.' = F_ -
Sol.:  The attractive Forees 8 & real gas decocases s pressure relative o an adeak gas,
K : I

oan o&rr
PP — . F.~ | F —
b 5 -

The teem that accouns tor decrease ih peessues due W stoactees Torees among aelacubes of & ceal pas onwse e adéed o the
Feal gt pressuce [ohsecved) o pet the wdeal pis pressiee.
Croerect cholee: (B)



Amottg cellalose, bl vioyl chloride), eeylon and eatueak cabber, the podvmer it whach the inecmodecalar fece of atoaction
i% wedkest is

£A 1 W vlon (B} Polvviny] ebloride) {1 Celluloge () MNatucal Rubkbwer

Sol.:  Myloe aeed celluiose, both have inteemobeculir bevdeogett Doted itk whessas polvvinyl chloside bas dipole-dipobke mleracio.
Matural culsber wilk ave Loodon Forees which are weakest
Correct chodee: (DY
T The reaction of Py with X Jeads seleetively o PoOh. The X ix
tAY Dy O3 (31 A masoare of O armd N,
(€ Muoist O {34 O i the prresesce o aguenus MaCat]
Sol.:  Pyreaces with . an limieed sopply of g {o fasmore of O aed M0 give P ey
F.r A0 Tromsed sy ar a1g y TF.0)
g F O30 RIS A
Correct chodee: (B)
R. The Henry's lew constant foe the solubility of M. pas io water at 298 K is 1.8 = 18 aon. The mole o i1 aic Qs (1K,
The purmber of maobes of M. feom ale dissolved m 10 maoles of waeer al 298 8 and 3 pom pressues 1y
tA1d.0 = L7 IELERIE (s = 1y ?
Sol.:  Aceordmp o 3lemy’s law
P.. = K., Xy,
Whers B b the Henry s constant e atne) dad X, 15 roole fraceion nf M., *
F. = X. Py L8 =580 40 anm.
dann ~ Ldb = U atm » X
. 1., M.
A " - F - Ak
UL R I L1
t,, 4= L T nales
Correct chodee: [A)
Ml ohee Type
Thes seetio cantdms 4 maltiple choice queséin A estiveee Bas 4 chaoices (AL 1B, 10 awd {3 B 118 answer, oal of
which (ONE (OOR MORE is/ace ¢orrect.
o The compurdtbdd s} ihar exhibics) trici 1ecism isiare)

Sol.:

(AT [PHenIC L] 11 [ PHen O (0 [PUNH L
Z 1 D | TR FY o
'} \ i’ o 1
foom ’ff:’:' / N i "’”f:;
' r :'//‘/ i
Fla ;—'fii——j\—\—\ 'l e D ‘:'I"-:H;
cis truns

4] formed cpon cornbwstioe of soafinom merak ey ehoess am siare)

(B} Ma{2 {071 Mafll. (03] Magdh
nbwstioe of safivog rmeetak ie excess of am vieids Nad( and Ma AL}
e 2N
ITNa ! O e Nasdd,

Correct chodee: (A) and (B)

The correct statementts) regacdicg defects ny solids 1sdaned

tAY Freokef defect is usually favoarad v a very somdll difterence m the suees of cation and anom.
(B} Frenkel defeet is a dislocation delect.

(7} Tripaieng ot ate ebectron io the lattice leads o the feemation of B-center.

(1) Sehottky defecrs have oo eflact an the phivsical properties of soelads



Sol.:

“11.

Sal.:

Frenkel defact is o dislocation dedece, observed when the suee of cation ated anwm differ largely, F-center is creatad, when &
aviver & Jost Brom the farhice dod vacancy s Ofled by teappicg of an elecooe. Sebotéeky dedece chinpes the densiéy of a
erystdlline sokid.

Correct chodee: (BY and ()

The eormrect stdeementts) abour thee compousd BECVERCHERC CEE-C R CIHTHIMET, (XY 158 2reh

tAY The taal number of secetsormers possitle for Xk 4.

(R} The tea] cwanber of diastereomers possille for X 3

(7 I ehe stereochemistey abaout the double botd in X s rreay, the imbes o enamtioemees passible for X is 4.

(I I8 e seerencherrstey abaour the doubbe Borid in X 35 o e nuieeber of endatomers passible for X5 2

' !_.--EIZ'H--(.'H“fﬁ'H--(FH--(.'E Ea

CIEE 13
I d Cis i
11 d [keds 1
ITE ! Cis [
v ! (1 !
Y o Cis [
Y1 od [T-dEYS 4

DweBiile WE DE ooeso dJue 1o senlet of
L Hooe BY . Y and %17, 11 double
poceenies 1% 2 40 anad 1TE).

Tated BT are eoactiomesrs, 1 ated 1Y are enanioosmers, Vs meso dae o plaoe of sy
svitbmetey. A otal of & stereodsormers are possible while aumder of ddsesraene
Trosered ws Eranns. nwmber of enanciomers i I {1 and BV 1 double vond i s,

Correct chodce: (A) and (1))

SECTION =L
Comprehension

Thes sectiom coslains 2 wroups of guestions. Tach groop bas 3

13,

Rol.:

Sal.:

e ol X The pesublimn solutive is freated with a few drops of
apueois solweioe of ¥ o yiekt Blue colaration g rnariomg af methylene blue. Teeatment of the aquecas solution of
Y owith the ceament potassiden bexacyanof gads (0 the formaton ol an ineeese Bluoe precntate. The pereciplate
disgolves o excess addition ol the ¢ ' v, leeatment ol the sodation of ¥ with 1he seloties of polassiom
hesacyanoderrated I Teadks (0 a boowy © [y e torerokatioe of £,

The compourd X is

£ NaNED, {01 Na.86, (D) NS
Nan§ | 2 s I
1%
Fell; * IlE 4o ¥ Ie E] L
1] *
N
Ml -
5 @[:@ '
5 ™ e
el e Bl
e (DY
cutkd ¥ s
Mo 1y (B} Fell. 1Y Felll, (0 FndEs

Crpound ¥ oas Fell,, becawse whern it ersdted witke b FedCO MY | gives mense bioe precipiteee of Fa |FeiCME ] which
disigalves e excess of B | Fe{{ N, |.
AFe’ 1 FONE] Y r Fey| FetCN;
Correct chodee: ()
The compoded L s
£A Mo [Fe{lUN ), | (B ¥e|FetlME] {7 Bey[Fe{l™N ], (0 K [Fe{lUN ),
Conreprortleyd g Fe[ FelON ]| of roaey eoloar, which is Toemed doe oo cedetion of K| Fe(ON,| and FelE Y
Fert o | FepdNL] oo ¥ TFe|FedllMNY ]
Cuorrect chodee: (B)



Parapraph for (huestion Nos, Lo 1o I8

A carbany] cormpoutd P, owlich gives positive iedofoom test, anderooes reaction with Mebfolic follewed by debvdration to
pive are et Q. (ot besis of O leads e a dicaehony] compound B which anderpoes mozunalecular aldol eeacrios o give
preedomisately 5.

I, Adehdplir 1t . {3

P - : R 5
219, Hald Q 1 FauELD > oA >
T, A

bl M e .

. . HH' Medelir '-H"‘-\. HEl.'::' Srlk (1505 -HH'H. ."r'i'..
Sol.: @/; thry Me Wi ”—”}@EME
(7 TMe Me HoO TMe R

1 6.

7.

Ohgpfir
I:F] {11 I||1ru||.1-.'-|-:~|."||]a¢'.{'. Alkwlanan
g 03kl H .0y
S | 3 E “TIhie .:. Au 1000
} ) 4]
Me Me M e Mo "M
{5} {1

The slegerure of the carbwery | compoand Py

s Pl 2
(A (B} } ([
( Pl { he T M

Lorrect choice: {B)

The steacrures of the prodocrs O and B cespoctively, are

0
It % H
M:
“’” " COMe {E‘]@Q : "HE)
Me e Me™ M Mo Me” "M
&)
| M
. T Clt,
() O‘ 1 116) 1in _ .
ot 10
Me : Me My R

Correct cholee: [A)

The steagerure of the peoda

{1 {1
"’ LY
(A) (B} @‘ i) (D) O‘
}
£ it Mle Me M



SECTION =1¥
Matrix — Match Type

Thas section cottleing 2 questions. fich gquestion contams stalemettts given o teao columnsg, whick have o be maecbad,
Thwe sedteimencs ey Column are labelled A, B C and T while the statements m Coloamn 13 ace labelled p. g, e s ated ©oAgy
piven staterment 10 Column 1 can have cortect matching with ONE (B MORE saement]s) in Column T The appropriane
Lrwbdales evorrespondang to e answees o these questions have o be dackened as ifluserated e the following example:

It thee coceect matches are A-p. s and G Beg and e O oand o aed -5 and 1 thee e coerect darkesing of dubdiles will look
Laker thee fosllorwe kg,

=19, Match each of the digtomic moebacubes m Colomn Ewith its propernspeopertoes m Codomn 13,

Column I Colummn 11
1A B i) Pararaenetss
{1 M. 191 Underooes oxadatioon *
L 1 Underooes reductioon
{0y O {5} Bowd ogeder = 2
it Mixang ol “s" and "p° oebi

ol (A —(ph {gh (rh (8 2 (B) - {gh () (sh {00 5 (0D - {ph (qh {F A gk (F) (83

20, Match each of the comypound m Column 3 watk it characi g e 51 16y Calamn E.

Column I
(A CHOHCHON
(31 CMLCHLOWTOCTT

Calomn 13

{10 O CH- O CHLGOHE : ek of fouf smelf oo teeatriens with chiroform and aleobodic KOM

Ry CHOCHGCHLCHAMNHS el with dissoducylalurmeiom Bydeade {DIBAL--H)

alme hivdrolvsis

Bol: (AN — (p). {gk (50 {00 5 i O —{ph(s) i (DY)



SOLUTIONS TO IiT-JEE 2009
MATHEMATICS: Paper-I (Code: 06}

FART - H

SECTION -1
Singie Correct Chotee Type

This section contains 8 muolipke choice goestions. Each question has 4 choiees (A, (B), ) and (D} for us
answer, out of which ONLY ONE 5 correct.

MoTe:

1.

ol

11,

Chuestions wirth {*) mark are feo syllabos of elass X1

Let e a non-pegative function defised ot the istervel [0, 1. I }“IE LW e = j‘_f'[rjd.r. x| g PR then
1l 1]
1y FEY T 1Y ] FEY R
t.-“-uf|—!§-:—rmd ;'l—liza— (M f|—!§:a—.*m{£ ;'_3;._
w24 2 L3003 w25 2 :
11 1T -] t
(7} f'| _J <—and f| = |i.=._ (D ;'| _1 »— and ff
L2 2 G L2002 i,

Dalieeestiate bothe sideys witl cespact bo o

V- )P = rix)
Now 1-{ Tl =0

| £ ix=1
g e 1

Apply EM V. Ton f{e) in {é}. TJ

-l b

A 5 |-

RS k]f— <

—- 1

2
17
175°2

.

Simalarly, apply LMY.T

Fleda0oas 1) is noo negative,
1 flok= 0 and )= (as =1 makes x} negative o RIS of v~ 4}

= The weaph of ;'{.r} has v = .o as teagent and 5 coneave dowewards e bes belvw v = 0 = ,F'[.r}-:'. x
Correct chotee: (C)

Lt F[], z. ﬁ} be 2 poant ik space and £} be a point ok the lime 7 = l.f J.a 1 E.t.-}-a-pi--df + ; o+ EIE}. Then the value ol b for

—

which the vecror PEE i parallel s the plane oAy 3z = 0 gy
L 1 ] ]
thl — (B} - — < — {in - —
4 4 A 8



Sol.:  Let aery point {3 = I{I S THE TR I TR & E}I A S {3, L ﬁ}l
Sodrs ol Q0 -2 3p -3 Sp-d
Morae PO 15 parallel iy v -3y b3z =]

= S TR TR ] P LTPI ) L | I B TR LR PR S . TR BN = b=

| —

Correet chodee: (A)

213, If woh, ¢ and o are anit vectors such it E.:i x!::J.IZc’ r-cn"J:] and a.c =

_%, then
(A b d ane pofi-coplatear {131 b, d ave Fuoes -coplatear
(e} .f;', o are s -prant el el {13 a, o are pratEllel ard .’;', ¢ are pat
Bol:  dxh = gind
sl = sirelh. .
fi « f,-i}.{:‘- . :é}:. sirlh siidh, ., = sinfh _sinfh, cost,
Now sinfsind, cosh, =1 = i) = % i, = % b= 00 = . 'h-chlhr.: v d

Let a = f :P.E::iqu‘:.} = {f}k.l'rl}_:f = :'-.t.:Hl:'.I;lf.: =
= . B are coplatear -..1i}
Samalarly, .'I:. e, d are cirprlamae ---fiid
Fror iy and {ii} = o, E;, . od are coplapar

: : 1t
Mo g0 goele between &oand o = 3

Correct chodee: (O

.
.
=i

14 The nwmber of seven dipnl integers. wirh gomn g 15 equal te 10 aend fowned by wgiteg e diprls 1.2 a0d 3 only, is
fA)55 s 1 8k
Sol.:  Possible ways ae

(i} 2 (hree fimes, 1 lour 1

vl
til) 2 prece, §oonee ded 1 Ll s Moottt ey -

m the poiest Ff_], £} o the circle ks _'r: i Ay -1 =0 tooch e coele ar the pomes A aed B The
rcircurocieche of the erianple P48 s

g dre e 195 8 (3 574 0 e A1 Oy i 19

#1729 0 (D o w190

it

Y &t A aed B Takh.

Smce MO sabtends angle

o requieed cicle 14 the circle with PO as diamater,
Cirele will be {o— D 34 (v -8y ~2)= D

-

= A -dr-l0r+ 1950
Correet chodee: (B)




=16.

Rol.:

=27,

Rol.:

=18.

Sol.:

Lat = = cos(brisingd . Then the valoe of ZE"’{—":"' Fat s 20 i
LI

1 i [ 1
. (H} . {1 - {In —
sited” LETT Jein2t daipd®

L [?I " M)
':11'4 11‘{ | J ) )
. 2 51 3{F sind(rF 1

Zlm } Zﬁm{ 1m - ]}[ﬂ— . = - - =
: E{iJ sied® R A
el i =l 511 ——

tAl

. 1

PR

Correet chodee: (DY

The fine passing throoph the exteemity A ol the magee axis and extremicy & of the mitor axes of the efl
triesgks ks b iliary ciecle al the point A7 Then the ared of the tnattgle wath vertices a6 A0 3 ared the oripin

il 20 21
tA1— (B} — {r—
11 110 118

It LA =10, then rand = l

] 27
Arvea d0RAMY - —r” sin2l - 2
z Ef

Croerect chodee: (D3

Let = = x-v v be dcomples tanbet whete o and » are itttapers. B e the recratkgle whose vedtices ae the roots of
thie eeLraticte =%zt = 350 s
tA14d (B} 3l {13} &6

{_.f -'--_a-':]“[.'c:---_l ]=175 = 1.5 1

- 4, '-l}l Required area = 8= = 4§

Correet chidee: [A)
SECTION-R
rolidple Correct Chelboe T vpe

Thas section cantams 4 o e Questions. ich gaestion his 4 chaolces (AL {33, {01 and (03] fe i akswer, owl of

which (ENE R MORE | (s uw

19,

Lo AP R is Toaiee, then

L
| ]

[
(B a=1 (1L = — 1M L=—
a4

7 ETREN | Put 1« = arsani)
Ly
F R . Ju” 2
e fa| msul---—mn' ) sl sl il gl ] — skl
lim 4 =~ lim = Lim
0o ERPR s b o R [ L

Oois fimote soe ceenrmerdboe shaeicdd bee osernoar 0 - M)

Eensid ]
= a=? = L=zlim—— = —
LRSI T L I - &



Alteraative Soluiion:

X
b S
] 4
i
0wl 1
{ NI
1ia] 3 2 X v
it ] —| — P— —_— e ot ] :
2l 2 i - | _'r____"' . Lov
1" _I ! .2 fiy H “l' ll '4
lim - S
roasl ..".'I' PR _'|_'-I
e e 1 |
It ls fimate Livoat it o = 2 2ed valae of ol £ = - —
M a4

Correet chodee: (A) and ()
oA
EML Do oo twianple A8C with fised ke B0, the vertes A moves sich that cos 8 4 cosl = 45111'?. It e, @ poate the lengths

vl the sides o the teimgele opgresile W the aogles A, 5 aod O fespectively, thett

(A hd o= du ({1 b= 2a

CETF Doy ol poaitee A 1 an ellipse {3 Jocus of poiet A a6 a paidar straght Times
Sol:  eroosB v aeost = 2afl -cos A} »

= weas B rhoos A voens b oeosd = 2l cos A beos A ocos

= Bto 2at={bto-Radleosd = hto=2a = AC+ AR tlactay ol poieee 4 s ellipse.

Alternative Sofution:

-

- FT Al : ,
;.li.-"l.':lﬁi

A
R - cost = 2{1 e dl = 2 m:{ 3 1 | ey il in? = [ { et poassible anoa teaeogle}
. A .
(B & g O
4., B0 4 HHEHJHE 1 g e
(WFEE = 2% - = —

™ = lan—tan — = —
. 3 2 2 3
CA S — 1 —
=

=

|
m— = 2ymd = b st = ACS A8 80

S oy of poant A 15 elligese.
Correct chodee: (B) and (C,

=" and liewes v~ fand v = e i

al1. Ared ol e tepaon oead ¥
(B} f]n[r +]1- _1-'} ol {171 e J.-e'r ex {1} j]n_r i1
| i |
Bol.: ,
. L
el "
el for the cueve £ and £, 15 {L. e-]l
fr, 1) and B0, ¢

" D
eruited area = I.r v -:J.]ug_r if 1
| |
ar

1 |
Forgpaited area of thee repion A8 = j[e---r' }a'_r T j‘r"' ifx
Il I

Correet chodee: (BY, () and (D)



sttty ens’ 1]

=3 IF 1 = —, Thett
2 3 5
. 2 sin' r cos’ 1
(AT ldnm x = — {8 i i kil =
i 27 E25
. H i’ 6 e P
(C} tan « = — joy 2L M
3 i 17 |25
Sol.: gin’ x . Lo _ I_
2 K| ]
= Fsind x 2{1 - sin 1.}' o = Siin' o dsin’ 1 -1-2---%: 0 = 2%t e 2 crd =0
] - T ; 2
= f_Sﬁin' X 2_]{ = = s = E
. 2 «d . 3 .|!.|.
. - 3 x 2 gin e cog e SJ 5 2 3
S0 em— = tan x=— and “* = f—= T =
3 3 i 27 ) 27 [5:'4 [5]4
Correet chotee: (A) and (B)
SECTION =1
Comprehension Ty pe
Thes section conlaits 2 proups of questions. Fach groap bas 3 oromltiple lnms based va & paragraph. Each questnmn
has 4 chaces (AL (B, (C7) and (I (ot 1ts answes, ot of which ON e Eect.
Lot o be thte set ot all 3=3 symmettae mateices all of tries are either §hat L. Five ol these atitties are | and tour of
them are 3.
13, The nibmber of moteices w4 15
tAY L2 {ini
2
4. The numler of mattiees 4 Lo o loc o ledclWhs W of Linear equaticns d| ¢ [ = 0] hasa ueigae solutice, is
=z 0
(A1 less than 4 {F)at least 4 bat Jess than 7
(7} ol levasd 7 Dk Less than {1} at least 10
1T
Is. The nomber of moggces 4 i which e syseem of linear equations 4| 1| =| 0] s ineonsisient, is
o X 0
(I} tnore than 2 {2 i

o] s Baving tao 2eros d0d one-| .

N S I A SRV
o ol lE o 1f{n o o3
LN N I U I 1 O B

[ B 1970 1 o0 oo b
oE e ook
oo oallo v el 1 o)

il il iy

[T 171 1 0y 0 1]

e 0| (16 o o0

e o) lor ol oo
IPH N INRHN Xl

Case EE: Wheon all diagotal elements are one ated noe dipona] elemeants Baving v géros dod voe- 1otk citter sids.



[1 0 8 (1 0 1301 1

R R N S IR D I Y
R I S I O I WAL X TR R
9] Iilh [ETH]

13, Clearly 12 matrices ara passible.
Corregt chodee: (A)

4, For {al, {uid, (ivd, £vnl, {vilih (1x} determinant valie 15 1ot-2e140.
Coreect choice: (B

i, tili}, fwh (xid, f400} fewesr ove solueion.
Correct choice: (B)

Aklternative solution:

33, Case E: Al diaponi] elements are 175
Two 7%, ome [0 5, are none diapesal elements o eather sude. NMumder of wawy -

Case EE: Two 0's and one [7s i diagonsl. Number of wavs - “0, « 3= 9. Total sumbet o ard =12
Correct chodee: [A) *
4. For |4|=0
Case E: All diasong] elefments are
Pewtndner of winws - 3

Case EE: IR P I SO |

Alpap with o, =w,, =0

Cryvelically 3 sach coses dre thers
L Total autnbet al wayd ~ 3 tges 673 # 0, aomber ol ways ~ 12 - 6~ &

Correct cholce: {B)

LLH Fuor ieaficate solotiets o, T osteoyld
Eherly b cases ave thene 1.e

For isconsistent sysiem; Ay o kAl nkmbet of ways - ways of sraque solation - wans of efitte solubio

=12-f-1=4

Faragraph for Question Nos. 36 to I8

patedly uneil @ 13 0% abtamed. Let X desate the eumber of fosses reqieived.

il X =3 eguals

23 b L25
(B} — £ — {Ix
Ia b Z16
5 5
p{_.'{ = ij'_x Exl —2— [l are indepetdent)
a h 6 | &
Correct chodee: [A)
37, The ptobability that X =3 eqoals
125 23 b 25
tAl thy — = L
2la ; Xa { K] ! Ila

Sol.. ALY =3=1-rF =3)



—l---[P{X—lj-r-P{X—I}] _;...-.

Correcet chodee: (B)

=3 The conditeonal probabeliey 1thie X =26 miven X = 3 eduaks
125 2% . 5 e
=N (B} iy — {Ix
210 216 16 if
Sol.:  LetA aad 8 e the evests of getting X =3 and Y 260
[syin s ,
C P et x|
By PBAA) PlX =6 L6064 D18
Al Pa) - Px =3 LS 1sh g
te 47 216
Correct chodee: (D)
SECTION =1¥
Matrrix=Match Type
Thes section comlaing 2 questions. Each goestion conlaing stalements given by 1w colaimoes, @ [0 e matched. The
statereents in Colttoan 1 are labelbed AL B O oand I, while the smiements o Coduen TT ace Elbefled p, g. 15 amd 1 Ay
oivern staterent in Colwmn 1 con have cortecl niarching wich ONE (OF MOR cee| siffhee Column 11, The appropriate
Erubslales correspanding W he answers 1 these questions have (@ be Jarkened as 1eNien the fnllwene example:
It thee correct matches ave A - poosaed o B g amd o O - poand g; éad 1} d Sl correer darkenieg of tubtdes weelk
Lovake Bike the following.
P g 5
! "
D100,/0'.0)
QIOCYCR
DRSOS
0 v, W (0]
EL' Match the statemens: expressions in Oolumn 1 0 intervals e Colemn [L

Sol.:

Column | Coltmn [
(At Teterval coetaieed i the do AT Comomh
pon-zeeo sofutions of the i i | BERES
{.'c J}'r_r' =0
{BY  Ieterval contdinm 1 anteaeak _ Com
3 g 4=
LA
J[J.‘ ~1Hw 22 ]{1. X F el
' »
1) Boar least ane of e posnts of T A
N I' —_——
wart of ¢y vk sify lies e | B 4 ]
i . . Iy..- e phads ae ' i ; I
| i which  tan {sioc -_u-s,.x} 14 15} |-|}1‘
Bk ' -
NN}
Acpr g ¥ fa - .1]: =l
fr 1 f
ot 1}-1— v I—dr-j - — o ~dogr - 1 Lo
v 1 {v-3F - 1]
wr lopr - Ao ©onE og e — ar ve—ot * ]
L v d i ' ad
B-p.t Fur v-1-r




Cupo i 1. #

j{f + 2o Uede - 1He - 2hedr = 0

ST R | prilt sktey = ¢

fxj=

, . , |

It Llves mEaxiniuo at f _E ot LY = ey
. I
V= nn-i-{'--]P -
&

Fla)=tan "sinx veosx); fad=an

v I

Furctine fiv] iy e dsamp when -.-:iu* O — 114 IBcredsimp ehis
. 1|

. .
it mt it At
2t — e — o dnmt b — = Zant - — o 2t e —
2 4 2 4 4 P
2L Match the comics it Coluoan Eowith the steements’ expressates in Codo
Column 1 n EE
{A} tircle {p1 The locus of the whtich the line frv+ £y = 1 touches the cirele
R A - 4
{B1 Parabola {91 Paints g wplex plane satistying | 2+ 2[-| 2 2| = £3
{71 Elipse {r i Hrave pardmatne representalon
2r
14"
i} Hypechala coentrieily of the conic lies m e intetval 12 02 o
Poitus = itt the eomples plage satisfyitg Relz+1F = |=|"+1
Rol.:  Ap Feepetidicolar hec o centee (0, 01 W frve kv =1 shauld be 2.

Dy, &

- o . .
*:.-* 7o kT o= — o he o ik oA civcle.

|_----2 | = 3 Eguatian of hvpetbola is |_----_-, | T |r£
locus is a livperhaola.
RO _ el y
- = B S A - -
B4 r”

144-

Sqquotite ded addimp = i 17 =, whictt is d ellipse.

B eccettnicity 15 1, Jocos s a parabala, TCeccenmiciny &= 1. locws is bypetbala

F‘.E{J.' 4 !III.'JJ =K v s

Eel == xivy
i} . .
T o=, which it a parabala,

R e It

whers |.t: | ~:: |_-, " |




SOLUTIONS TO IIT-JEE 2009
PHYSICS: Paper-I {Code: 06)

PART ~ 111
SECTION -1
Single Correct Choice Type

This section contains ¥ mulipke choice questions. Each questton has 4 choices (A {B) 0} and (£} for us
answer, out of which ONLY ONE s correci.

41.

Sol.:

41,

Sol.:

43,

sulrface, the fsh sees e speed of dalk as
[ATS ms (B) ilm's {07 L6 mis

Let speoE of ball i aie al heaphe of 128 o fhoon waater sueface be o,

uw o 2ih = T2 k0% 72 = 1205

! . o i 3 .

Speed of bell as observed by fisk s —s -~ Lomis
A

Crorrect chodee: (€73

»

Foorespectively, Boos fowed 1bae the
ab 1he charpes givet (0 the shefls.

Theee cotesntoie metallic sphecical shells of adi £, 28, 38, are given cl
surloce chavpe densilies v fhe valer sorfaces of he stells aee equal.
fh ot Chos

tAYL -2 :3 (Byi:3:a i 9

L I L I IR St
an®’  4nl2RP anl3R)Y

o = R I L R
L 7 5

= Choih 0, =i da

Correet chodee: (B)

The fioure shoows ceredin we Fned wgether o form @ H w

. . . :'{ }:. .:.:. :x: }::
eogplanar [oogp. The oop igra perpendicular mametic c o
field i the diceceion nealhe plane of be fEare. The
. . - . . . u W b br
roagttitade of e fieid it with time. J, dod Joase the a = h s
carreats m the sep ety aly and od. Then.
t.‘l] .Ir-. T .Ir- ® * ' = s “ul "
tH}pE -
N . .. . . . w b4 i B4 L4 w
[} & (o R oand Jy s ioe the divection od
. . - . . ™
In » hirectiott ab aod £.oisan e dieection de
= H H u b B o
1 L2 s faw, the cament is as sBovwn o the (e ¢ . w w w . »
.y i [
+
Correet chodee: (D) w ¥ly = ¥ A h| K ::-:
Ny ¥ i W ! " ¥
® w o ¥ u " w




“44. The x-r graph of & particle undeegoine sonple harmone meeion 15
shorcte ey, The sceeleration of the pacticle 6 ¢~ 43 515 1
LI as . z

(A £:r-:m':-;' (B) ~—chys- Ed

32 iz

5 ' R
(T} s i ---1—;.-'r:cm-'s'

-l

Bol: o= Asinior, T =Evamf A~ L rm

]
o L ITh' 5™

i = A sitkor 7 o1 —— :
"E % 1 fa 2 32

—_—— T e

EEE ‘,__m|‘ w4y A’ J3 0 Gir

Correct chodee: (D)

Foncrioote Tl e tBvemm

1% Then

45, A Dlock of Tase L0 em o= 10 cre and heighl 13 com s kept per an icclined plane. The eod
i:-;ﬁ. The incEination & ol his incBined plaee feare the horizonal plane is sradoally increased
tAYar £ 307, the boek will staer slidiog dowe the plane »
(B} the Dlock wilk remaice ar rsse o ke plios ap o eeraim Hamd then i1 will wg

F7Fat - 607 1he Block will staet sbiding down ¢he plane zod continwe o
(D e £ 807 the biock will stacr shidieg dowe Be plang amd on fartber rzasic 9 i will topple o ceraim @

Sol.:  The Moek wibl stace slidmp desd {af € does eol opple) &6 2en . N
e e ran b 4, ~ 0"
The Tioek wibl stacr topplies {if i€ does noe slide) @€ @

T M Ef}'ﬁfﬂl %1 = fl =

. 151
mrsinf —-«
' ’1 2 i

i srrg ien

As b = 1, Dloek witl first copyle tfor pry e O

Cuorrect chodee: (B)

4. A dise of radms ol Bavine g lnil Sleibrted ehacpe 60 5 placed m the ¥
-1 prkatee Wit ics coeenloe A ok of leagth o carvinn a anifaemly
diserdiured charge 20 s the v-axes from oy o~ a3 1o v~ Sa'd. Tan
poant charges 7070 ad 34 ced ik {odd, oard, 0 and (-3acdl Jasd, O,
respectively, CUofder a cablld]l sorface formed By osin surlaces o ow @il

Lg 2 cheafie tlux through this cubical surface i

g onpid o e

2
=5 [}
(Bl —
Ky
| 37
(Ih
Ky
1 ) -2
LN A T A
iy £y
Correct chidee: [A)
24T, T smkll paetiches ol squel masses slarl maoviog o epposite dieections from a . A
paint A i oa DocironEk cleculae ortal. Thedr mnoential velocities are 1 atd Ty, 2

pespectively, as shown e the Tiguce. Beeween collistons, the pacticles move with
cosEienl speeds. Adber makicy Bow many elastic colfisions. othee an thar at A,
these [io patticles walk dgame reach the ot A2

tA1d (B35 it (21



Sol.:

Let Tt coblisiot e ar ate angle 10,

1T (e 1)

¥ 2

iz 2w}

ek
B=_—=120"
k!

Adter tirst codlasion at B omey walk nove back otk speoed v atd make colbision with oy ar £

2
fawaite ar 0= R anticlockwise feom Q28

-
P

Morae, araiey me will rove dack witl spreed v and eet gy at A (at i - atticlockwise Frorme {307

Correet chodee: ()

=44,  Luok al the drawing piven o the Opare whoch has been drown with ok of
utlpen Jioe-thockeess, The moss of ok vsed o deew sach of the s mteer
erteles, dod cach of the two e seoments 15 m. The mass af the ok wsed oo draw -
the vurer cirele is Ger. The coordimates of the ceptres of the differenr parts are: -
elter eitcle 46, 0, lefl iteee ccle (g, o) cght emae cacle da, qf vettical Tm * X
{0k, ) ond beorigeeeal line {8, -al The yv-coordioate of the cetlee of mass of tb
teak Loy theis drawiteg is
i £ el
tAl — (B — 1t (0 —
1 ] ] 3
Sol: 1, - ﬁm{ﬂ'}-'r- m [.c.rli + weda o Hr{[]} I m{--- .'.'.I'} _t
' e - 40 A 0 pr e n Ei}
Correet chodee: [A)
IO - H
Correct Choice Type
Thes sectio conédims 4 roaliplig & Lfil 5. Bach question Bas 4 chaices (A (B3 10y and {0} For ity aevsaeer, aur of
which CENE (R MORE is‘are ¢
=49, A stpderd pertormet the & 1 £ ool derermisation of focal lenpth of a concdve rmmror by -y metlhmE osmpe an opeical
Drenedy of lenatly | fgneter. TheTocal Tleapth of the murroe wsed 5 23 em. Thee maxiriar soroc ie the Jocarion of the imame i
e (.2 ek, Thgd 5 M’{u-.-‘} valoes recorded v the séudent (m cm) are: (42, 36), (48, 485, {60, 400 (68, 331, (75 39} The
data sends) thi crree froro experirmettt and 15 (aeed incoreestly secorded, i face)
fAYi42, (B 4%, 4%) {71406, 350 (0d 78, 3
1 1 t
Sol.: caF Il — ¢ —= —

L 43

U 42 e, Ee L34 = Vo LR

ek 3R, B 24 em = v oo AR et
Forsee 3 o u~ 8o, £~ - I4cm = v o e
Forseed 2 u -~ o3 e, £ - J4 o = v LATT 2 33 omn
Forseed .puw- - JRem, U 224 em = oo AT LT 30

Correct chotee: (O, ()



50.

Sol.:

“&i.

Raol.:

“&1.

For the citewil st o the tiglee
CAY e careent Fihrottgh the bartery i 7.3 maA Ik SO

[

(E} the potential differesace across /£, s [RY

(7} catoer of povwers dessagrated i £ and 8. s 3

(D E; and B, are imterchateged, rapttitode of the powes Eissipated i By sqq o -
will decrease by a Tactor ol % ! : 3 =

LT 4
B~ —— +2=32k6t: Pz =TimA
f4+1.5 3.2
fxl.5 P Fi iR 235
By =, e TSm0V, =21V — ==
: ! G4 1.5 i 'P.H I_.-I":.-: SR 1
Tnitially 7, —Lg‘ Sdx [ 71
S BT 34
. _21x18 48
When f; atuf £ an incerchanged R o= —k£}
2418 7
£ 3.3 ma
. . »
Myow 38— w10t ] =bax10 mhxI0 ]
! 1.5 i
Py

Correet chodee: (A, )

If the cesulant of &l the extermal frees actitg of 2 vy Aricles 15 2ot thete o e ioettial frame, one cat sarely say
thart

LAY Tmear mommentam of thee sysem does not cha
(E} ket energy of the syvstem does ot chanp
(7} annelee mommenru o ol the sysenm doe

(1Y potaataal eterpy ol he systam does

if F o= e stant

20T

But £, mav be ton-2eco Fcoasiant

[N

For exatmgle m case al o Al U
Correet chodee: (4

AR e 7 COEESRRENL

0y ierd 17 afem ::la:peciﬁc hedt capacities ba gas at cotsteal volame aad constant pressare, fespectively. Tlee
tAYC) - o diataric ideal gas thatt ot a rmonoatome adeal pos
tor a diatomic ideal was than for a momeatorue ideal pas
larzer foe a diotomic ideal gas than fof @ mooaitomic ideal gas

% lareer for o distorue ideal pas than for a meosieatmroae deal gas

<0 = B osame fof all the ideal pases

o =R+ f) [+ 0 )= [+ ','I"m" becanse Foo= fom
<, 2 f
? =y=1+ ? Foe = F o
£ - -
| E 1 T i? |"-{-' ‘,,-I'_'_ I J..'.-..- - [-I'_’_ -I"r' I Jln.!l'.-.'-

Correet chodee: (B), (DD



SECTION = HI
Compeehension Ty pe

Thas section comlaing 2 proups of gquestions. Each grvap bas 3 roaltiple choice questions based ve 2 paeageaph. Each queston
huins 4 chonces $A), (3], (07 @ad (I3 for ils answer, ouf of which ONLY (OINE is correct.

51,

Sol.:

Sal.:

Sol.:

Paragraph for (Jurstbon Nos, 53 to 55

Solenrists ace workiee Baed o develop noclear fusion reactor. Muclel of Beavy Ivdeopen, [ EE, known as dewleron ded
. . . - . . . i] il H
deteated v Th caer de thowphe of 25 2 candidate foe Fosion reaceor. The D-IY rederioen is JH4+7 H -3 Her a5 energy. 1o the

- - - - . . - . . . . . .
core oF fUsion reactoe, & gas of keavy Iivdeopes s UEDYy ioeized o dedteron nwelel aed elecons. This collectn of TH

tor trackear tasion to take place. Tisaafly, the tempetatuces m the reactor core are o Bigh aed o roaead
cofme e plasma. Special technigues dee wsad which confioe the plases foe & bree 6 beloee the partie]
coee. EE oo the dersily dnwmbervolorme) of deateross, te pooduet an, 15 cilled Lavwson nuenber.
reactor i termed swecessiuk it Lawson amber is preatet than 5 = 106 sic

. . . x .- et
Te may b Blipdic] o wse the followmu: Baleamaen consang £~ 3.0 = 107 VK, =1.4
dme,
ey 1B care of puclear tusioe reactot, the pas Decomes plasima because of
CA Y SO tacbear foree actmp Berwern e deolerons
tH} Coubomb focce aceieg etaoeee Ee delterons #»

(L7} Codioanby forre actiog betwoen dedteron - electroe piars
(1Y thae ki temperatuee endmiamed ieside e ceactor core

D g baph temperatios every maolecule dissoeidies mio neclaus a

Croerect chodee: (D3

Assuime thar two detleron macleil in thee core of ThSe e
kieetic eneroy 1.5 &7, whes the separdion deeween t
aeyy inkeraction feomt other particles m othe coee.
4= 10 7 omis in the Tanpe

(AT LG = WFK«T <20« 1K
30 1K 2 T=40= 107K

ralwre T oare moviong foewards each other, each with
enough oy meobect Cooloml potenbal enerpy, Also neabect
emperalure T ooequirted for themt g redch a separation nf

20 = WK T30« 1K
Mdn= K T80« 10K

T — 3T = “’
At ¢ r
144=E0 " ¢ 312 . ,
T i = 10K =14=10"K
Akl M dafhx] H.6

Correct chodee: [
Fsults ur fele different desipms of 2 fusien reacior usimg DT eeaction are aiven befow. Which of these iy
rif om Laweososr coateraon?

. il H - . H
dessitg < 2.0« 10" em C, confinement time ~ 54 = 1 "3
easiey - B4« 10 o 7, comfmement time - 4.0 = 10 '
oa densiey -~ 480« 107 o, condmement time - 10 = 10

. 1 H - . hl
deuterve dessity < 1.0« 1077 e ¥, confinement time ~ 4.4 = 1 -5

Fo{ A} by~ 1= 107 = 10™ < 8 = 107 siom”
Fardidi oy = 72 « 197 - 7.2 = [0 8= 1M wem
ForiClan ~ 4 = 10°° = § = 10" siem’

For{id e ~ 34 = 167 3« 10 sem?

Croerect chodce: (B)



5h.

57T,

5H.

Farxgraph for (uesthon Nos, 56 o 5K

Whet & patticle is resercteE to mave along c-aXis between o~ daond oo, wihiere o oot oaometst Gimension, s encepy
cafn take only cerlain specilic velues. The Ellowed energices of the particle rowviag it sech a restricted regice, correspond to
the fortoation of stakdite waves wilke todes at its ends ¢~ 3 and ¢~ 2. The wavelenptlh of tis seadine wave i related oo the
lmetar rooimentorm poof e particle accarding to e de Beoghe relatiot. The energy of the particle ol mass oo eelated o s

i|

. e . . o .
linear motnstbm o £ = fj— - Theas, the energy of the particle cias be desatad by a guastion tanber o7 takitg vilues
P

L2030 oA~ [Lcalled fhe growed state} corvespotediteg to e teamber of loops i the stamditeg wave.

Lige the mwdel described above to answer the followite three guestivos for a pareicle movitkg in the line x
Take s 6.6 = 10 Y Tnand e~ 1.6 = 100 "0

The allowed enerpy for e particle for @ particalar value of » s proportiotal o
(Al a - iBla *° Cra

R T

’r nh _ *

Je—=—
A X

rr:' i

}_‘
S YL

T Bma” 0
Correct chodee: [A)

It the moass of the partiele is oo~ [0o= [§} H ko and e & eoaergy Oof the partele it its arownd state s closest o
(A7 408 mel (B & may {71 B0 may (D) R0 eV

N R Y

Kot~ gkf.ﬁ_ﬁ;.cl[] l?:I_- s b 14)

[
-

ERRITI

eV
1.6=10"
v B mel
Correct choiee: (B)
The speed of rgle. rde can teke diserete values, 14 propottioaal to
thym iBin ! {1n = (Cn

o i

Jeamn

Correct chodee: (DY



SECTION =1¥
Futrix=Match Ty

Thas socrion conkains 2 questiveog, Each questqan containg stalements peven m ewo columns, wiilch have o be makcted. The
atabements in Colams 1 are Jabelled AL T, O and T3owhife the stotements o Colomm 13 a0 labelied poog. roos and 1 Aoy
eiven searement in Ooluzag 1 oan have correce makctiee wich GNE OR MORE statcmentds) in Coluwmn 1. The appooprae
Bubbles correspondange w die ansveers 1o these questions have o be darkened as iElosesesd in the fellowing exaimple:

[Fthe coceect snalehes are A - posand L B g and o0 - pand g0 and T - s ok 1 then ghe correct dackeninge of bobhles wall
[owrk Eibor téae Foliawing.

54,

o el case, o
wopatential a1 MW
wEerett o Al inEdr evnlalzom

prant ®oand a fine PO passing theonih Wosre shown, Lee £ be ehe electoe feld and
{potentaad a8 miinicy s geco} dae (0 the given charge diserearion wlen € 6 al rest. Mow. th
with a constane angaliar vefocice abowr the fine PO Let & be the reaoeoetic Tield ol Woaed o
svsloine 1n Ehes condzelon. Assume vach eolating charme o e eguaivalent 1o a st abrent. N

P et of fhe

Coluina—1

esoare @l ghe comers of o oweeulac
. A oisoal ghe cenoe of the hexawon.
= porpendicolar B the plane ol lbe
huikgon

(A E 1)

Charpes dtee on a liee perpeadscoiac 1o PO at
efual amecvals. b oas the mid-panr between

By Frn 1he DA leamiernnsE Cldeees.

Charpes are placed on oo coplinar insulating
rioes ab equal indervals, BT o3s the cooniron
centre o the sangs. PO s perpemticular 1o te
piare ¢ the cmps.

€y F-0

Sol.:

Charpes are phwced at the cormers ol o
is) A reclangle f sdes o and 2o oand o1 the med
(DY o \ 4 o = 3y pomts of the lonper sides. ¥ is at the centoe

. af the rectiaple. PO oo paralicd oo the loneer
- Aidey

I’ Charoes are pliced on bao copliaar, sdeatical

I/A«\l | .f(-"“'. insulateen riees ar equal stervals, b o e

M mid-pointl Beteern the centbres of the s
u | U PO o pempendicular o the line omine the
£ centees dmsl coplingr W the rioges.

(t}

{A} =(prsh (B) —0rs) () - {pugut ) (D} —(r.5)




“hih. Column [ showes fve svsrems o which teao obnects ace fabellad ax X oaod Y. Also an edch case o point P oas shown.
Column | paves some stateiments abouk X andaor Y. Match these statements o 1he approprace svseems) feom Oolomn [L

Column-I Cotuimn-IT
(A} The foree exerted by X on ¥ t Biock Y .u.r' mass A Beft e o fixed inclied
s 4 iokapericude .-H';z.r i) HE::}"‘/‘ piacee M slides o 00 with o cosstas! velociy
: i
Tw riep mageets Y oand . each ofgass A,
o ) E, s e kept i dricticnless vecricat pha sS4y
{8) The  gravilatinat  potential | (g |olla® I thar thew repel sach other. Y 5
n.:nergg..-. ol X oo colinueusly el LaY X and 7 hangs in aic i ey
InErEAslog. A topitiyst poioe of the stand | [2¢h
axis ]l the 1w eings.
& Juft rhhae @5 zoenp up
A pulley ¥ o i fieed o2 Exble
{7) Mechinicat  fnergy  of  the B y thyrariizky & o Eareig wk of mass 5 banes
systeen X6 Y s continupusly l froen gatranp hat woes el the pulley asd is
decreasiog. i) < iix nt *ui' thye talsée. The whole
' 5NN tee @ Jite thaiek 1% woinp down with
oty
Acsphere ¥ of mass A S put I 2 BOnYISCoE s
{E}) The wegue o the weight o ¥ uid X kept oA cosldiner al resl. The
alrout poiat P iy e sphere 15 releassd amd i maoeves down in che
laguad.
A sphere Y of mass M o0 bl with s
lerminal velociey in & viscous haquad X kepl in
i coenlaine k.
Rol.: (A —{pik (B} {1k SO (1)
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