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INSTRUCTIONS

A. General :

1.

8.
9.

The question paper CODE is printed on the right hand top corner of this sheet and also on the
back page (page no 32 of this booklet)

No additional sheets will be provided for rough work

Blank papers, clipboards, log tables, slide rules, calculators, cellular phones, pagers and
electronic gadgets in any form are not allowed

Write your name and registration number in the space provided on the back page of this
booklet

The answer sheet, a machine - gradable Objective Response Sheet (ORS), is provided sepa-
rately.

DO NOT TAMPER WITH/MULTILATE THE ORS OR THE BOOKLET.

Do not break the seals of‘the'question paper booklet before instrucuted to do so by the
invigilators.

The question paper contains 32 pages having 60 questions
On breaking the seals, please check that all the questions are legible.

B. Filling the bootom half of the ORS :

10.
11.

12.

The ORS has CODE printed on its lower and upper Parts.
Make sure the CODE on the ORS is the same as that on this booklet. If the Codes do not
match, ask fora change of the Booklet.

Write your Registration No., Name and Name of centre and sign with pen in appropriate
boxes. Do not write these anywhere else. Darken the appropriate bubbles below your regis
tration number with HB pencil.

C. Question paper format and marking scheme :

13.

14.

15.

16.

17.

The question paper consists of 3 Parts (Chemistry, Mathematics and Physics), and each part
consists of four Sections

In Section | (Total Marks : 24), for each question you will be awgrded 3 marks if you darken
ONLY the bubble corresponding to the correct answer and zero marks if no bubble is dark-
ened. In all othe cases, minus one (-1) mark will be awarded.

In Section Il (Total Marks : 16) for each question you will be awarded 4 marks if you darken
ALL the bubble(s) corresponding to the correct answer(s) ONLY and zero marks otherwise.
There are no negative marks in this section.

In Section Il (Total Marks : 24) for each question you will be awarded 4 marks if you darken
ONLY. the bubble corresponding to the correct answer and zero marks otherwise. There are
no negative marks in this section.

In Section IV (Total Marks : 16), for each question you will be awarded 2 marks for each row
in which you have darkened ALL the bubble(s) corresponding to the correct answer(s) ONLY
and zero marks otherwise. Thus each question in this section carries a maximum of 8 marks.
There are no negative marks in this section.
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IT JEE 2011 (PAPER - II)
PART - | CHEMISTRY

CHEMISTRY

SECTION — | ( Total Marks : 24)

( SINGLE CORRECT CHOICE TYPE )
This section contains 8 multiple choice questions. Each question has four choices A,B,C and D out of which
ONLY ONE is correct.

1.

AnNs:

Sol

Among the following complexes (K —P),

K;[ Fe(CN), ](K).[Co(NHy), (L), Na,[ Co(oxalate), |(M),[ Ni(H,0), |Cl,(N),

K,[ Pt(CN), ](0) and [ Zn(H,0),(NO;), |(P)
the diamagnetic complexes are

(M) [Co(oxalate)J — same as above

Co*3 = db - due to chelation d2SP3
hybridisation takes place
Hence dia magnetic

(N) [ Ni(H,0),]cl,
Ni*? =d® —"2 5 Paramagnetic

(P) K,[Pt(CN), |=dsp’

(ANANAN

. J

~
dsp?

Zn*2=d10 - dia Magnetic

a) K,.L,M,N b)K, M, O, P c)L, M, O,P d)L,M,N, O
C
: (K) K;[Fe(CN),]- paramagnetic
d2sp?
WL ==L
N J
hE
d<sp
(L) [ Co(NH;), | Cl, - diamagnetic
C0+3:d6
WL ==
N 2\(3 J
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2.

Ans
Sol

ANs:

Sol:

Ans
Sol:

Ans

Passing H,S gas into a mixture of Mn*",Ni**,Cu* and Hg*" ions in an acidified aqueous
solution precipitates

a) Cus and HgS b) MnS and CuS ¢) MnSand NiS d) NiS and HgS

A
: H,S in acidic Medium is group reagent for 2nd group cation Hence only CuS, HgS are

precipitated
Consider the following cell reaction :

+ 2+
2Fe(5) +Oz(g) +4H(aq) —>2Fe(aq) +2HZO(1) E0—1 67V

At [Fez*] =10"°M,P(0,)=0.1 atm and pH = 3, the cell potential at 25°C is

) 1.47V b)1.77V c)1.84V d)1.57V
D
2
0.0591 Fe*
Ecen= Ecui - Log [—]4
P, [ H" ]
10°7T
:1.67—0'059l Log [ ] ;
(0.2).[10°]
=157

The freezing point (in °C) of a solution containing 0.1 g of K, [Fe(CN )GJ(MoI.Wt.329) in

100 g of water (Kf =1.86K kg mol’l) is

a) —2.3x102 b) _5.7x102 C) —5.7x10°3 d) —1.2x102
A
AT, =iK;m, where i=4
=0.0226
T;=-2.261 X 1072
=-2.3X 1072

Amongst the compounds given, the one that would form a brilliant colored dye on treatment
with NaNO, in dil. HCI followed by addition to an alkaline solution of g —naphthol is

N(CHz)o NHCH; NHz CHaNH,
‘ol sl P ool s

:C
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NH, No" OH
NaNO, - HCI
_—

CHs HsC

SOI . N:NOCH3

OH

6.  The major product of the following reaction is

‘ RCH,OH
B —————
® (anhydrous)
H
O

a) ¢ hemiacetal b) an acetal ¢) an ether d) an ester
Ans: B

H H
-GSy, O
Sol : 0] o ® o %'CHZ'R H (0} OCH; -R

)

acetal

7. The following carbohydrate is

H OH
< Ho
HO
OH
HO 1 ho
H. H
a) a ketohexose b) an aldohexose c)an o - furanose  d)an o — pyranose

Ans: B

Sol :
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8.  Oxidation states of the metal in the minerals haematile and magnetic, respectively, are

a) I1, 111 in haematite and Il in magnetic b) 11, 1l in haematite and Il in magnetic
c) Il in haematite and I1, Il in magnetic d) 111 in haematite and Il, 11l in magnetic
Ans:D

Sol : Haematite : Fe,O4 (+3)
Magnetite : Fe;O, — Fe,05(+3)+FeO (+2)
(Mixed oxide)

SECTION - II ( Total Marks : 16)
(MULTIPLE CORRECT ANSWER TYPE)
This section contains 4 multiple choice questions. Each question has four choices A,B,C and D out of which
ONE or MORE may be correct.

9.  Theequalibrium

in agueous medium at 25°C shifts towards the left in the presence of

2Cu'=Cu’+Cu"

a) NO; b) cI- C) SCN- d) cN-
Ans: BCD

Sol : Because in Ag. Medium Cu*1 is Highly unstable and undergoes disproportionation.

Cu* is stable only with insoluble Cu,Cl,, Cu,(CN),, Cu, (SCN), inag. medium hence with
these liginds. Equilibrium moves to left side

10. For trhe first order reaction
2N,0;(9)— 4NO,(9)+0,(9)

a) The concentration of the reactant decreases exponentially with time
b) The half-life of the reaction decreases with increasing temperature
c) The half-life of the reaction depends on the initial concentration of the reactant
d) The reaction proceeds to 99.6% completion in eight half-life duration.
Ans:ABD
Sol: (a)C=C,e™
0.693

b)t,,=——
o)tz =

Since kincreases with incresing of temperature

. 1, decreases
(C)tllz ca’
(d )tgg.e =8ty,
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11. Thecorrect functional group X and the reagent/reaction conditions Y in the following scheme are

) Y
X——(CHyp)y - X o >

.. //O _

(i) £ (CH)—c”  condensation polymer

HO
heat OH
a) X = COOCH,,Y = H, / Ni/heat b) X =CONH,,Y = H, /Ni/ heat
¢) X =CONH,,Y =Br,/NaOH d) X =CN,Y = H, /Ni/ heat
Ans:BCD
H,/Ni/ Heat

Sol : A) H3COOC - (CHy), - COOCH3 ——————— H,COOC - (CH,), - COOCH;

no effect on ester group

0
H,/Ni
(B) HoN-C-(CHy),-C-NH; — = 3 H, N - CH, - (CH,), - CH, - NH,
heat
o)

Br,/NaOH
C) H2N -C- (CH2)4 -C- NH2 —_— H2 N - (CH2)4 - NH2

H,/Ni/Heat
D) NC - (CH,)s - CN —2——— H,N - CH, - (CHp)4 - CH, - NH,

12. Reduction of the metal centre in aqueous permanganate ion involves

a) 3 electrons in neutral medium b) 5 electrons in neutral medium
c) 3 electrons in alkaline medium d) 5 electrons in acidic medium
Ans: AD

Sol: MnO, 1 1o , MnO,
MnO; —*— Mn*

MnO: —2* 5 MnO?
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SECTION - III ( Total Marks : 24)
(INTEGER ANSWER TYPE )

This section contains 6 questions. The answer to each of the questions is a single-digit integer, ranging
from 0 to 9. The bubble corresponding to the correct answer is to be darkned in the ORS.

13.

AnNs :
Sol:

14.

Ans:
Sol:

15.

AnNs:

Sol

16.

Ans

The volume (in mL) of 0.1 M AgNO, required for complete precipitation of chloride ions
present in 30 mL of 0.01 M solution of [Cr (H,0):CI]Cl,, as silver chloride is close to

6

m. moles of AGQNO5 = 2 X m.moles of [Cr(H,0);CI] Cl,

0.1XV,_ =2X0.3

vV, =6

In 1 L saturated solution of AgCI [K, (AgCl)=1.6 X 10-19], 0.1 mol of CuCl

[Ksp(CuCI):LO X 1076] is added. The resultant concentration of Ag* in the solution is 1.6
X 107%, The value of “x” is

7
Kspeagen ~ 124" [CI]

[cr]:loﬁfmm1Kw(Cucn

1.6 X 10'10.= [Ag+] 103

[Ag+]=1.6 X 10”7

SX=7

The number of hexagonal faces that are present in a truncated octahedron is

8

- Truncated octahedron. It is an archimedean solid. It has 14 faces (8 regular hexagonal and 6

square)

The maximum number of isomers (including stereoisomers) that are possible on
monochloriantion of the following compound, is

CH;

C

/7 1\
CH,CH, |y "CH2CHs

:8
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CH, CHj Cl CH,

Cl/hv
Sol : CHz-CH;-C-CH;-CH; — 5 C|-CH,-CH,-C-CH,-CHs + CHs -

H H H

CH-C-CH,-CHs
®

CHj CH, Cl

CHz-CH,-C-CH,-CH;z  + CHy-CH,- C - CH, - CHs

Cl H

17. The total number of contributing structures showing hyperconjugation.(involving C-H bonds)
for the following carbocation is

Hy0~ CH,CH;

ANns: 6

a
a
H,0-2 - CH,CH;

a

Sol : six o hydrogens are present

18.  Among the following, the number of compounds than can react with PCI to give POClI, is
0,, CO,, SO,, H,0, H,S0,,P,04,

Ans:4

Sol : PCI, +H,0 — POCI, + 2HClI
PCI, + SO, — SOCI, + POCI,

6PCI, + P,0,, »10POCI,
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SECTION — IV( Total Marks : 16)
(MATRIX-MATCH TYPE)
This section contains 2 questions. Each question has four statements A,B,C and D given in Column | and
five statements p,q,r,s and tin Column II. Any given statement in Column | can have correct matching with
ONE or MORE statement(s) given in Column I1. For example, if for a given question, statement B matches with
the statement given in g and r, then for the particularquestion, against statement B, darken the bubbles
corresponding to g and r in the ORS.

19. Match the reaction in colum I with appropriate types of steps/reactive intermediate involved
in these reactions as given in column |1
Column - | Column -11

830 O

A _aqNaOH _ P) Nucleophilic substitution

O

CHaMgl
B) @ACHECHzCHzcl—SQw

o)

H,SO N

C) _©)LCH20HECH20H — Ej/\) R) Dehydratiion
CH,CH,CH,G(CHy), 2504 H,S0,

D) ©/ OH

Ans :A—rst; B—pst; C—rs; D—-ar

Q) Electrophilic substitution

S) Nucleophilic addition
HsC CH,

T) Carbanion

Sol : A

OH

o
oo
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( 0 & O\

CHy-CHy- CH, - Cl +CHy Mgl ——

CI" Nu. sub

B) o)

CHj;

(e}

18 H,SO
0 CH, - CH, - CH, - OH —2—% CHz - CH, - CH, -

dehydration

electrophelic sub.

Sri Chaitanya IIT Academy, Plot No 512, Ayyappa Society, Madhapur, Hyderabad - 500081
@:040-23119393, Website : www.srichaitanya.net



Sri Chaitanya IIT Academy.A.P. »11< : IIT JEE 2011 Paper - 11 ::

20. Match the transformations in column I with appropriate options in column 11

Column | Column 1l
A) CO,(s)—>CO,(9) (P) phase transition
B) CaCO,(s)— CaO(s)+CO,(9) (Q) allotropic change
C) 2H —>H,(9) (R) AH is positive

D)  PRuniesoia) = Fredsotia) (S) AS is positive

(T) AS is negative
Ans: A-prs;Bors; Cot, D-qt

Sol : Conceptual
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PART Il : PHYSICS

SECTION - | (Total Marks : 24)
(SINGLE CORRECT CHOICE TYPE)
This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) for
its answer, out of which ONLY ONE is correct
21. Asatellite is moving with a constant speed “V” in a cirular orbit about the earth. An object of
mass ‘m’ is ejected from the satellite such that it just escapes from the gravitation pull of the
earth. At the time of its ejection, the kinetic energy of the object is

1
a) ;v b) mv? 0) 5 S d) 2mv?

Ans: B

|P.E]

Sol : KE; =—mV2
2 2

PE; :_G_m
r

finally KE + PE, =0

KE =—PE

r

_ Gm —mV?

r

22. Along insulated copper wire is closely wound as a spiral of ‘N’ turns. The spiral has inner

radius '¢ ' and outer radius ‘b’. The spiral lies inthe X - Y plane and a steady current ‘I’ flows
through the wire. The Z - component of the magnetic field at the center of the spiral is

a) 25;?;) In(gj !
25;?;) '”(Eij L : ]

:UONI (EJ
c) 2b a

HoNI b+aj
d) 2b (b—a
Ans:A
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N dN
Sol : —=—...00
—-a dr
NI
g, = 2o (V)
2 r
dBc_u—olldr(LJ
2r b-a
__HIN b
¢ 2(b-a) a

23. A point mass is subjected to two simultaneous sinusoidal displacements in x - direction,
X (t)=Asinot and X.(t)= ASln(wt +?j . Adding a third sinusoidal displacement
X; (t)=Bsin(wt+¢) brings the mass to a complete rest. The vaules of B and ¢ are

) \2A 2 b) AL ) VAT d) A

4r
A,=A;n/3 B=A; at¢=?

24. Which of the field patterns given below is valid for electric field as well as for magnetic
field ?

a)f\/ NS
AN ZEN

Ans: C
Sol : Induced electric field may be cd a closed loop
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25. Aball of mass 0.2 kg rests on a vertical of heights 5 m. A bullet of mass 0.01 kg, travelling
with a velocity V m/s in a horizontal direction, hits the centre of the ball. After the collision,
the ball and bullet travel independently. The hits the ground at a distance of 20 m and the
bullet at a distance of 100 m from the foot of the post. The initial velocity V of the bullet is

\ >~
\ N
\ \
i \
I \
0 20 100,
a) 250 m/s b) 2502 m/s c) 400 m/s d) 500 m/s
Ans: D
Sol : time of fall =t
1
—gt° =5
> g
t=1sec
Vioan X1=20;V,,, =20m/s o
Vounet X1=100;V, ;e =100m/s
mbulletV = mbullet Vbullet + mball 'Vball 5m m = 02 mb — 001

0.0lv=0.01x100+0.2x 20
0.0lv=1+4=5

v=500m/s -

26. The density of a solid ball is to be determined in an experiment. The diameter of the ball is
measured with a screw gauge, whose pitch is 0.5 mm and there are 50 divisions on the
circular scale. The reading on the main scale is 2.5 mm and that on the circular scale is 20
divisions. If the measured mass of the ball has a relative error of 2%, the relative percentange
error in the density is

a) 0.9% b) 2.4% ) 3.1% d) 4.2%
Ans: C

Sol : 1 msd = 0.5mm
csd has 50 division
50csd = 1msd

50csd=05mm ... (1)
least count = 0.01mm
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27.

diameter=d;
d=25mm+ 20(%jmm
50

d=2.7mm

dp
P

max

3d(d) _(0.01) 1
= 3 = —
now—4 27 90

% value =1.1

4P 100
Jo)

=2+11=31

max

A wooden block performs SHM on a frictionless surface with frequency, v,. The block

carries a charge +Q on its surface. If now a uniform electric field g is switched - on as
shown, then the SHM of the block will be

a) of the same frequency and with shifted mean position
b) of the same frequency and with the same mean position
¢) of changed frequency and with shifted mean position
d) of changed frequency and with the same mean position

Ans:A

Sol :

+Q

due to new constant force mean position is shifted but frequency of oscillation will not
change
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28. Alightray traveling in glass medium is incident on glass - air interface at an angle of inci-
dence g. The reflected (R) and transmitted (T) intensities, both as function of ¢, are plot-

ted. The correct sketch is

4
1 .,.....r_.......-—u-
1uw-l T

intensity

2z
g
E)
a) < b)
i
o 90 >
3]
J 4
100 ......--...r—-—_._._'...
' T N 100% |
2
£ s
[ =g
c) d -
—'E"-’J
)] a0° >
0
Ans: C

Sol : 100% reflection or transmission not possible

SECTION - Il (Total Marks : 16)
(MULTIPLE CORRECT ANSWER(S) TYPE)
This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D)
for its answer, out of which ONE or MORE may be correct
29. Aseries R-C circuit is connected to AC voltage source. Consider two cases ; (A) when C is
without a dielectric medium and (B) when C is filled with dielectric of constant 4. The
current IR through the resistor and voltage VVC across the capacitor are compared in the two
cases. Which of the following is / are true ?

a) 15 >18 b) 12 <18 c) V&>V
R R R R
d) V& <\¢
Ans:BC
Sol: z= R2+L
wce

C,<Cy=>Z,>7,
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~ 12 <18 = (B)iscorrect

1 & B &
\/wc'\/Rerl JR2we +1

wC

Ve = Xl =

C,<Cy2VS >V

=(c) is correct

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

a) If the electric field due to a point charge varies as 25 instead of (-2, then the Gauss law

will still be valid.

b) The gauss law can be used to calculate the field distribution around an electric dipole.

c) If the electric field between two point charges is zero somewhere; then the sign of the

two charges is the same.

d) The work done by the external force in moving a unit positive charge from point A at

potential V, to potential V is (V; -V, )
Ans:CD

Sol : Surface area . 2

So,, ifand only if g « (2, qS E.ds will be independent of r

- (A)is false
Around adipole, § E.ds=g,,, net=zero

So, for any type of Gausian surface, RHS=0
The equation will not be useful to calculate E .

— (B) is false
E.= kq—;.ﬁ+k—clzv.fz =0
r1 2

Therefore, 7, =—f, (inbetween the charges)

g, &Q, Must have same sign (c) is correct

From the definition of work done by electric field,

W =q(Vy -V,)

(D) is correct
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31.

Ans

Sol :

32.

A thin ring of mass 2 kg and radius 0.5 m is rolling without slipping on a horizontal plane
with velocity 1 m/s. A small ball of mass 0.1 kg, moving velocity 20 m/s in the opposite
direction, hits ring at a height of 0.75 m and goes vertically up with velocity 10 m/s. Imme-
diately after the collision.

a) the ring has pure rotation about its stationary CM.

b) the ring comes to a complete stop

c) friction between the ring and the ground is to the left.

d) there is no friction between the ring and the ground.
:AC

Fdt=0.1(0.20)=-2
F,dt=0.1(10-0) =1
forthering, N=Mg+F, ~F,
Fdt=M (V,-V,)
2=2(V,-1)=V, =0
rdt :F,dtx 0.25— F,dtx0.2513

2x0.25-1x0.253
0.5-0.25v/3=0.067

L = MR?0 = MVR=2x1x0.5=1
L, =L, =rdt=1-0.0670

SW, 20

Two solid spheres Aand B of equal volumes but of different densities d , and d, are connectd
by a string. They are fully immersed in a fluid of density dE. They get arranged into an
equilibrium state as shown in the figure with a tension in the string. The arrangement is
possible only if

a)d, -d. b) d, >d, c)d,>d, d)d, +d, =2d.
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Ans: ABD

Sol

: Equilibrium: B, +B, =W, + W,
d: (V+V)g=Vg(d, +dg)
2d. =(dy +dg) - (1)

If d, <d_, the string becomes black
-. To keep the string tight,

d,<d. and d,>d,

-. Ans: ABD

SECTION -IlI (Total Marks : 24)
(INTEGER ANSWER TYPE)

This section contains 6 questions . The answer to each of the questions is a single -digit integer, ranging
from O to 9. The bubble corresponding to the correct answer is to be darkened in the ORS.

33.

ANS :

Sol

A block of mass 0.18 kg is attached to a spring of force-constant 2N/m. The coefficient of
friction between the block and the floor is 0.1. Initially the block:is at rest and the spring is
un-stretched. An impulse is given to the block as shown-in the figure. The block slides a
distance of 0.06m and comes to rest for the first time. The initial velocity of the block in m/

sisV =N/10. Then N is

4

1 1 5
- —mv° =pumgx + =kx
L3 pmg >

~(0.18)V* =(0.1)(0.18)(10)(0.06) + >2(36 x 10°)
0.09 V? =108x10™ +36 x10™

0.09 V2 =10 [144]

0.3V =10%(12)

V=04mst= N
10

~[N=4
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34. Two batteries of different emfs and different internal resistance are connected as shown.

The voltage across AB in volts is

6v 10
| | AAA ——
| ! |
A B
o—-— ——0
| | AAA —
||
Ans: 5 3V 29
er, ter
VAR v B |
Sol : Vas L+,
6(2)+3(1)
=—72 -5
1+2

i .. 4 . . . .. 7 .
35. Water (with refraction index = 5) inatank is 18 cmdeep. Oil of refractive index 2 lies. On

water making a conves surface of radius-ov curvature ‘R =6 cm’ as shown. Consider oil to
act as a thin lens. An object ‘S’ is placed 24 cm above water surface. The location of its

image is at ‘x’ cm above the bottom of the tank. Then *x’ is

Ans: 2
.
1 (1Y) 27111
Sol : _-(_j:4_[___}
VvV \-24 116 o
=V=12

4
apporent depth =12 x 3 16
-. distance =18-16=2cm
36. Aseries R-C combination is connected to an AC voltage of angular frequency =500 ra-

dian/s. If the impedance of the R-C circuit is p./1.25, the time constant (in millisecond) of
the circuit is
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Ans:4

Sol : w=500rads?

2
(~)
Z= R2+(LJ W

wcC

1R
2

T:RC:E:L:OA x107
w 500

=||4ms

37. Asilver sphere of radius 1 cm and work funtion 4.7 eV is suspended from an insulting thread
in free-space. It is under continuous illumination of 200 nm wavelength light. As photoelec-
trons are emitted, the sphere gets charged and acquires a potential. The maximum number of

photoelectrons emitted from the sphere is A x10? (Wherel< A <10). The value of “Z” is
Ans:7

1240
‘W, =4.7ev, E=—/——=06.2¢ev
Sol :W, 200

k=6.2-4.7=1.5ev

nege W :E
Ar e, 1 A

nx1.6x10™° x9x10°

MTE +4.7=6.2
X

nx1.6x10° x9x10%=1.5

1.5x5 5x10® 50 ;
n= = =—X10
9x1.6x1078 48 48

n= §x107
24
38. Atrainis movingalong a straight line with a constant acceleration 'o' . Abody standing in the
train throws a ball forward with a speed of 10 m/s, at an angle of 60° to the horizontal. The
boy has to move forward by 1.15m inside the train to catch the ball back at the initial height.
The acceleration of the train, in m/s?, is

ANs :5
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2v, _210(sin60) _ 1=

y

a 10

y

Sol : T =

1.15f=5\@f—3a(\@)2f
2
—a=5ms™

Section — IV( Total Marks : 16)
(Matrix-Match Type)
This section contains 2 questions. Each question has four statements (A, B, C and D) given in Column |
and five statements (p,q,r,s and t) in Column II. Any given statement in Column | can have correct matching
with ONE or MORE statement(s) given in Column Il. For example, if for a given question, statement B
matches with the statements given in g and r, then for the particular question, against statement B, darken
the bubbles corresponding to g and r in the ORS.

39. Column I shows four systems, each of the same length L, for producing standing waves. The
lowest possible nature frequency of a system is called its fundamental frequency, whose

wavelength is denoted as %, . Match each system with statements given in

Column 11 describing the nature and wavelength of the standing waves.
Column | Column 1l
(A) Pipe closed at one end (p) Longitudinal waves

(q) Transverse waves
(N2 =L
(D) Stretched wire clamped at both ends and at (s) A, =2L
mid-point
L2
(1) A, =4L

Ans: A—-P,t;B—>P,s;C—q,s;D—q,r
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Sol : Longitudinal waves can only e rist 1n gases white transverse waves can only rist in stretched

strings

- A>P, t;B>P,s;C—>q,s;D—>q,r

40. One mole of a monatomic ideal gas is taken through a cycle ABCDA as shown in the P.V.
diagram. Column I1 given the characteristics involved in the cycle. Match them with each of
the processes given in Column |

Column | Column'll

(A) Process A —»B (p) Internal energy decreases.
(B) Process B—C (q) Internal enengy increases.
(C) Process C D (r) Heat is lost

(D) Process D = A (s) Heat is gained.

(t) Work is done one the gas.
Ans: A-r,t,p;B—>pr;C—s,q; D>tr
Sol : p=k, V, T both are decreased, so dv decreases, dwalso —ve so, dq is —ve
V =K, P, Tdqis also -ve because dw =0
P=K, V,Tincreased, dvis +ve, dqisalso +ve.

T =K isothermal process, ‘v’ is decreased, dq is -ve, dq is -ve because, dv=0
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IIT - JEE 2011
PART IIl : MATHEMATICS

SECTION — | (Total Marks : 24)
(Single Correct Answer Type)

This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct

41.

ANs

Sol

42.

ANs

Sol

A value of b for which the egautions
x2+bx-1=0
X2+ Xx+b=0,
have one root in common is
a) -2 b) —iv/3 c) i\/5 d).2
'B

: (ClaZ _Cza1)2 = (a1b2 - a2b1)(b102 - bzcl)
(-1-b)" =(1-b)(b* +1)

—b*+30=0 =b=0,-i/3

Let » =1 beacube root of unity and S be the set of all non-singular matrices of the form

1
)
2

)

" where ech of a, b, and c is either » or »?. Then the number of distinct matri-

S r o
o o

ces inthe setSis

a) 2 b) 6 c) 4 d)8
A

: C—a)c—a(a)—ca)z)+b(a)2—a)z):0

c—(a+c)o+aco’ =0 = (1-wa)(l-wc)=0

c=2
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43. The circle passing thorugh the point (-1, 0) and touching the y-axis at (0, 2) also passes
through the point

)39 w3 e[ e

Ans :D

Sol :x*+y?+2gx+2fy+c=0

1+0-2g+c=0
f=+Jc f=+2
0+4+4f+c=0
4+c=-4c

16 + ¢+ 8c = 16¢C
f=c>-8c+16=0
c=4

1

4. If Lt [1+ xIn(1+ bz)]? —2bsin?0,b>0 and 0 e (~z, z], then the value of g is

d) +7

T
a) +— b) * ;

z +
3 ©)

i
6
Ans :D

1

Sol : Lt (1+x|n(1+b2));

x—0
b =14 p2 = 2b sin? ¢
b>-2bsin? g +1=0
.9 T
b>0 sin“6=1 :Q:J_r?

b-1=0
b=1
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45.

ANs

Sol

46.

Letf:[-1,2] — [0, ) be acontinuous function such taht f(x) = f(1- x) forall x<[-1, 2].

LetR, = ij X)dx, and R, be the area of the region bounded by y = f(x), x=—, x =2, and the

X-axis. Then
a) R =2R, b) R, =3R, ¢)2R, =R, d)3R, =R,
:C

2
'R, = jxf(x)dx
-1

R=|f (t)dt—jt f(t) dt

R=R,—-R
2R, =R,
Let f(x) = x? and g(x) = sin x for all xeR. Then the set of all x satisfying

(fegogof)(x)=(gogef)(x), where (fog)(x)="f(g(x)),is

a) +Vnz, ne {0,121} b) +Vnz, ne{L,2...)
c) %J_r 2nz, nef.....,-2,-1,0,1,2,.....} d) 2nz, nef....,-2,-1,0,12,....}
A

f(g(of (x)))=(g
f(gg )))=9(a(x))
(o(sns)) - (s
 (snsnx) s
sin(sinx?)” =1, sin(sinx?) =0
sin(X')=nz+2 sinx® =0=sin0

No roots X2 = nx

x=+nz,ne{0,12,....}
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47.

ANs

48.

ANs

Let (X, y) be any pointon the parabola y? = 4x. Let P be the point that divides the line segment
from (0, 0) to (x, y) in the ratio 1:3. Then the locus of P is

a) X’=y b) y?=2x C) y?=X d) x2=2y
:C

at’> 2at
e
t? t
=X, —=y=>t=2

4 X 2 y= y
y2=x= y> =X

2 2
Let P(6, 3) be a point on the hyperbola %—Z—z =1. If the normal at the point P intersects the
x-axis at (9, 0), then the eccentricity of the hyperbola is
5 3

w@ m@ ) \2 d) 3
:B

2 2
8X Y g7 yp?

X %

2 2
X, DY _gp

b

2 2

—=a’+b’=>—=b’

SECTION — I (Total Marks : 16)
(Multiple Correct)

This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE may be correct

49.

ANs

: - .11
Let E and F be two independent events. The probability that exactly one of them occurs is >

and the probability of none of them occuring is%. If P(T) denotes the probability of

occurence of the event T, then

4 3 _l _E
a) P(E)=¢ P(F)=¢ b) P(E)=7.P(F)=¢
¢) P(E) = P(E):é,P(F):% d) P(E):g,P(F):%

:AD
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2 2
Sol 1 P(E°NF")=—= (1-) (1-y)=¢

NEmFﬁ+P¢Haﬂ=%%

11
1-y)+(1-x)y=—
K(1-y)+(1-X)y = o2

11

—Jxy = ——
X+Yy Xy 25
X+Yy—X _ 3
y-xy=2¢

50. LetL beanormal to the parabola y? = 4x. If L passes through the point.(9, 6), then L is given
by
ay—-x+3=0 b)y+3x-33=0 c¢)y+x-15=0 dy-2x+12=0
Ans :ABD
Sol :y=mn-2am-am? y=mx-2m-m?
m > m+6=0
m=1

y=Xx-3 y=-3x+33 y=2x-12

51. Letf:(0,1) — R be defined by

f =

(X)=T7,"

where b is a constant suchthat0 <b < 1. Then
a) f is not invertible on (0, 1)

b) f=f*on(0,1)and f'(b):ﬁ

c)f=fton(0, 1) and f'(b)= £(0)

d) fis differentiable on (0, 1)
Ans :CD
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b—x

- f = =

Sol : f(x) Tox )
b-x=y-ybx

b-y
b-y=x(1-yb) = x:m

1 e b—y
- f =f 1, f 1 =
(y) 1-by

) B-DIED-(b-) )
(l—bx)2

b? -1
(1-bx)

2

be(0,1)=f'(x)<0= f{ isinvertible

b? -1 -1
f'(b)= = f'(0)=b*-1
( ) (1_b2)2 1_b2 ( )
1
f'(b)=———
=)
52. If
—X—— x<—-2
2 2
f (x)=4 —cosx —%<x<0
Xx-1 O0<x<1
In x x>1
then

a) f(x) is continuous at x = —%

¢) f(x) is differentiable at x = 1

d) f(x) is differentiable at x = — 3

b) f(x) is not differentiable at x = 0

2
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Ans :ABCD

Sol : -

= fisnotdiffatx=0 - Lf*(0)=0, Rf'(0)=1

Lf'(1)=Rf*(1)= f.isdiffatx=1

fisdiffatx = —g

SECTION - 1lI
(INTEGER ANSWER TYPE)
This section contains 6 questions. The answer to each of the questions is a single-digit integer, ranging
from 0 to 9. The bubble corresponding to the correct answer is to be darkned in the ORS.

53. The number of distinct real roots of y* _4x® +12x2 +x-1=0 IS
Ans: 2

Sol : f(x)=x"-4x*+12x*+x-1=0
fi(x)=4x>-12x" + 24x+1
If it is strictly increasing

- £1(x) =0 has only one root

f(0)<0
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f(1)>0

df
54. Let y'(x)+y(x)g'(x), y(0)=0, xe R, where f'(x) denotes d—(xX) and g(x) is agiven

non—constant differentiable function on R with g(0)=g(2)=0. Then the value of y(2) is

Ans: 0

Sol 1 y'(x)+y(x)g'(x)=9(x)g'(x)
yel ™% = Ta(x) g (x)el "
ye™ = [g(x)g'(x)e*dx

= Ig(x)eg(x)g‘(x)dx

y(2)=0

55. Let M bea 3x3 matrix satisfying

0 -1 0 1 1 0
M1=2’M—1—l’andMl—0
0 3 0 -1 1] |12

Then the sum of the diagonal entrices of M is

Ans:9
0] [-1 10
Sol : M|1]=| 2 Mil=|0
ol |3 1] |12
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1 1
M|-1|=| 1

0 -1

a b c
M=|d e

g h i
a b c||l0 -1
d e flll]|=2
g h i|l0 3
=b=-1
e=2
h=3
a b c|l1 1
d e -1|=1
g h i1}0 -1
a-b=1=>a=0
g-h=-1=9g=2
a b c|1 0
d e fli1(=|0
g h il 12
=g+h+1=12

=1=12-2-3=7

a+te+1=0+2+7=9

56. Letz3-_j_k,b=-i+]and c=i+2]j+3k be three given vectors. If { isa vector such

that r xp=cxp and r.a =0, thenthe value of y is

Ans:9

Sol : (F—E)xﬁza
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r—c|lb
F=E+ﬁ

ra=0=ca+tba

=U+2j+mQ—(i?y—L+n
1+2]+3K-4i+4]

= -3i+bj+3k

rb=3+6=9

57. The straight line 2x—3y =1-divides the circular regeion x? + y* <6 into two parts. If

s=[p3)(23) (1 1)(11 i ing inci

W22\ 7 )82 , then the number of points in S lying inside the smaller part
is

Ans: 2

Sol : (0,0) lies at side smaller put

-0-1<0

2x—-3y-1

ZEJ 4—g—l>0
4 4

53 9

2,4j 5—2—1>0

1 1 5

X 4j —-1>0

11 1 3

84} 7270

Number of points =2
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a+b+c=x
58. Let , _ e%’ and a,b,c,,y,z be non zero complex numbers such that &+ b@+ Co’ =Y then
a+bo’+cw=1z
" +y 42"
thevalueof 22 (2 |
[af =+ B[ +[c]

Ans : Doesn’t get the integer

59. Match the statements given in Column I with the intervalus/union of intervalus given in column 1

Column | Column 1l
2iz \ .
A) The set {Re(l_ ZZ j : Zisacomplex number,|z| =1,z # J_rl} p) (—o0,~1) U (L)
. [8(3)""
B) The domain of the function f (X)=sin “gey [0S q) (—,0)u(0,)

1 tan @ 1

C)Iff(9)=—tan9 1 tané’,thentheset{f(9)1059<%}iS r) [2,)
=1 —~tan@ 1

D) If ¢ (%)= X% (3x-10),x>0, then f(x) is increasing in S) (—o0,—1]U[1,)
t) (—oo,O]U[Z,oo)
2iz 2ie"

Sol :A) 1_ 72 =1_ezi9

_ 2ie"
1-{cos260 +isin 26}

_ 2i(cos@+isin0)
 2sin?0 - 2isinOcosO

_ 2i(cos@+ising)
- 2sin@(sin6—icosh)
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-1

:sine
-1<sinf<1

= e (=0, —1] U[L, ©)

sin@
Ans :A-s;
B) Let3*=a

[ 8.3 _
sin 13208 defined for

X—2
1< 8377
1_32(X*1)
8a
X= -1< <1
let 3=a = 9_ 2

= X € (—o0, 0] U [2,)

B-t;

C) f(0)=(1+tan’@)-tan0(0)+1(tan’ 0 +1)
=2sec’ 0

0s9<%:> 2sec’ 6 e[2, )

C-r;

3 1

D) f'(x)=x2 -3+(3x—10)gx2

3\/§(5X—;10)20

x>0, x=>2

D-r
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60. Match the statements given in Column | with the values given in Column 11

Column | Column 1l

A ~ ~ ~ ~ ~ T
A)If a=7+3k, b=-]++/3k and ¢ = 23k P %
form a triangle, then the internal angle of the

triangle between 3 and p is

b . 2
B) If J'a(f(x)—3x)dx=a2—b2 then the value of f(g} is N5
5
" 6
C) The value of m!sec(nx)dx is r) %
6
. 1 :
D) The maximum value of AFQ(EJ for{z|=1, 7.1 1is S)
given by
T
t) B
a-b -1+3 1 n
CoSH =——== =—=0=—
A) ap] 22 2 3
AsA-(;

B) (1) f(b) - 3b = —2b

oy

f(b)=b = f(%}

B-p;

oo

7l In |sectx+ tan 7 x|
C) ns3

I

o~

)5

C-s
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D) |arg(1)-arg(1-z)|

‘O—arg((l—cose)—isin 0)‘

—tan™ (ﬂj = tanl(cotgj
1-cos@ 2

~AsD-t;

T
< —
2
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