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PAPER-1 [Code — 8]
IITJEE 2011

PART - I: CHEMISTR

SECTION — | (Total Marks : 21)
(Single Correct Answer Type)

This section containg multiple choice questionsEach question has four choices (A), (B), (C) andl gDt of
whichONLY ONE is correct.

1. Extra pure Blcan be obtained by heating
(A) NH3 with CuO (B) NHNO;
(C) (NH,)Lr,0, (D) Ba(N\y)2
Sol. (D)

Ba(N,), 0l Ba+ 3N,

2. Dissolving 120 g of urea (mol. wt. 60) in 10000fywater gave a solution of density 1.15 g/mL. The
molarity of the solution is
(A) 1.78 M (B) 2.00 M
(C) 2.05 M (D) 2.22 M
Sol. (©)
Total mass of solution = 1000 + 120 = 1120 g
Total volume of solution in (L %)xm3

M:ﬂx .1 :1_20x 1.1% 16:2.05M
M V(nL) 60 1120
3. Bombardment of aluminium hy-particle leads to its artificial disintegration two ways, (i) and (ii) as

shown. Products X, Y and Z respectively are,
ZA0HL Py

(i)l

2Si+ X NSi+z

(A) proton, neutron, positron (B) neutron, pogitrproton
(C) proton, positron, neutron (D) positron, pratoautron
Sol. (A)

AL+ 0t S TS+ pi(X)
BAL+ 00 S0P+ YY)
1oP - LSi+.,B°(2)

4. Geometrical shapes of the complexes formed &yehction of Ni* with CI", CN"and HO, respectively,
are
(A) octahedral, tetrahedral and square planar téphedral, square planar and octahedral
(C) square planar, tetrahedral and octahedral odahedral, square planar and octahedral
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s, (B)
[Nicl,]” - Tetrahedra

[Ni(CN)[l]zf - Square Plane
[Ni(HZO)GT - Octahedra

5. The major product of the following reaction is
(@]
1/
C .
C[ NH oood 0o,
¢ Gi)Br CH,Cl
(0]
0]
//
C\
(A) C[ /NCHz@Br (B) C}: @CH2C|
C &
\\ \\
] O
O O
// 1/
C\ C\
© W (D) L
S
Sol.
(T
NH DDD@WEDD@ N—CH, Br
CHZ—Cl ‘
(0]
[Reason: Due to partial double bond character alongB€ bond prevents the attack of nucleophile at
phenylic position]
6. Among the following compounds, the most acidic i
(A) p-nitrophenol (B) p-hydroxybenzoic acid
(C) o-hydroxybenzoic acid (D) p-toluic acid
Sol. (©)
Due to ortho effect o-hydroxy benzoic acid is sgfest acid and correct order of decreasingsK
COOH COOH COOH OH
OH
> > >
CH, OH NO,
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Sol.

AgNQOs(aq.) was added to an aqueous KCI solution gragleadd the conductivity of the solution was
measured. The plot of conductan(@k) versus the volume of AgNQs

A N A\ W A
voItJme V0|U‘me vcilume voilume
P Q) (R) S
(A (P) (B) (Q)
©) (R) (D) (S)
(D)

AgNO, +KCl(ag) -~ AgCI(9+ KNQ ( aq

Initially there is aq. KCI solution now as solutioof AgNO; is added, AgCI(s) is formed. Hence
conductivity of solution is almost compensatedglightly increase) by the formation of KNQAfter end
point conductivity increases more rapidly becawditaon of excess AgN@solution.

SECTION — Il (Total Marks : 16)
(Multiple Correct Answers Type)

This section containd multiple choice questionsEach question has four choices (A), (B), (C) and ¢Dt of
whichONE OR MORE may be correct.

8.

Sol.

Sol.

10.

Amongst the given options, the compound(s) inctvtall the atoms are in one plane in all the pussi
conformations (if any), is (are)

H\ /H H
H—C=—=C—C
(A C—=¢C (B) T \\
2C// \\CHZ CH
©) HZC:C:O (D) H2C:C:CH2
(B.C)

Along C-C single bond conformations are possible in butaglia which all the atoms may not lie in the
same plane.

Extraction of metal from the ooassiteriteinvolves

(A) carbon reduction of an oxide ore (B) self-retion of a sulphide ore
(C) removal of copper impurity (D) removal of iranpurity
(A, C,D)

SnQ, + 2C- 2CG- Si
The ore cassiterite contains the impurity of F&, M/ and traces of Cu.

According to kinetic theory of gases

(A) collisions are always elastic

(B) heavier molecules transfer more momentum éovthll of the container

(C) only a small number of molecules have venhhiglocity

(D) between collisions, the molecules move inigtralines with constant velocities
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Sol. (A, B,C,D)

11. The correct statement(s) pertaining to the mdism of a gas on a solid surface is (are)

(A) Adsorption is always exothermic

(B) Physisorption may transform into chemisorptitrigh temperature
(C) Physiosorption increases with increasing tenajpee but chemisorption decreases with increasing

temperature

(D) Chemisorption is more exothermic than physgifion, however it is very slow due to higher eneofy

activation

Sol. (A B, D)

SECTION-III (Total Marls : 15)
(Paragraph Type)

This section contain® paragraphs.Based upon one of paragraghsnultiple choice questionsand based on the
other paragrapB multiple choice questionshave to be answered. Each of these question®hasHoices (A), (B),

(C) and (D) out ofvhich ONLY ONE is correct.

Paragraph for Question Nos. 12 and 13

An acyclic hydrocarbor®, having molecular formula &0, gave acetone as the only organic product thrahgh
following sequence of reaction, in whi€his an intermediate organic compound.

(i) conc. H, SQ

(catalytic amour)

(ca'im) . %Eg@@:@oﬂ* QO H)Q(Er“ﬁ O 2

iii )zn/H 0
3
12. The structure of compouiis
(A) CH,CH,CH,CH,- C= C- H
HsC
(C) H—\C—C: C—CH
- —
HsC
Sol. (D)
13. The structure of the compou@ds
OH
H,C
X
(A) H—C—C——CH,CH,
H C/
b H
OH
HsC
©
H—C—CH,CHCH,;
HsC
Sol. (B)

O

C
CH,

(B) H,CH,C-C= C- CH,CH,

HaC
(D) HeC—C—C=C—H
/
HaC
OH
HaC
(B) HsC \c C—CH,
C—C—C—
H c/
3 H
OH
(D)
CH4CH,CH,CHCH,CH,
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Solution for the Q. No. 12 to 13

HaC HC o] HaC OH
| (!_) NaBH, / EtOH
HyC—C—C=—=C—H O0%#3%- H,c—C—C—CH, U 4"0 0 0.H;C—C——CH—CH,
" / Q
H;C P) HsC H;C
A lHZSOA(conc)
HaQ /CHs H3C\ /CH3
S _ IZn
C—O0+ o_c\ ~BEGD c—(
HyC Chy HyC CH,

Paragraph for Question Nos. 14 to 16

When a metal rol is dipped into an aqueous colourless concentratkdien of compoundN, the solution turns
light blue. Addition of aqueous NacCl to the bluduson gives a white precipitat®. Addition of aqueous NH
dissolveD and gives an intense blue solution.

14. The metal ro is
(A) Fe (B) Cu
(C) Ni (D) Co
Sal. (B)

Cu +2AgNQ, - CY NQ),+ 2Ac
M N Blue

While Cu partially oxidizes to Cu(NgB and remaining AgN@reacts with NaCl.

15. The compound is

(A) AgNOs (B) Zn(NGy):
(C) AI(NO3)3 (D) Pb(NQ)
Sol. (A
16. The final solution contains
() [Po(NH,),]" and[ cogl]” ®) [AI(NH,),T" and[ cu( NH,),T”
(© [Ag(NH,),] and[ cy NH),T" (D) [Ag(NH,),]" and[ Ni( NH,), T
Sol.  (C)

AgNO,+ NaCl . AgCl: +NaNQ
) ©

AgCI+2NH, - [Ag(NH,),] Cr
Cu(NQ,), + 4NH,OH - [ cy NH),]”
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SECTION-IV (Total Marks : 28)
(Integer Answer Type)

This section containg questions. The answer to each of the questioasiigyle digit integer, ranging from 0 to 9.
The bubble corresponding to the correct is to bkedeed in the ORS.

17. The difference in the oxidation numbers oftthie types of sulphur atoms in P&Og is
Sal. (5)
o 1l e ®
C]
N%.> O—|S|—S—S—”S—O Na
O o]

S will have oxidation number = +5, 0
Difference in oxidation number =5

18. A decapeptide (Mol. Wt. 796) on complete hygsi gives glycine (Mol. Wt. 75), alanine and
phenylalanine. Glycine contributes 47.0% to theltatight of the hydrolysed products. The number of
glycine units present in the decapeptide is

Sol. (6)
For n-units of glycine,
__NX75 L 100= 47
(796+ 9x 19
=>n=6
19. The work function(cp) of some metals is listed below. The number of teetahich will show
photoelectric effect when light of 300 nm waveldnfgtlls on the metal is
Metal Li Na K Mg Cu Ag Fe Pt W
@ (eV) 2.4 2.3 2.2 3.7 4.8 4.3 4.7 6.3 4.76
Sol. 4)
The energy associated with incident photo%\—cz
_6.6x10*x 3 16
300x 10°
34
o @ T e
300%x10° x 1.6¢ 10
So, number of metals showing photo-electric effedtl be (4), i.e., Li, Na, K, Mg
20. The maximum number of electrons that can hawecipal quantum number, n = 3, and spin quantum

1 .
number,m, = ~5 is

Sol. 9
For principal quantum number (n = 3)
Number of orbitals =7= 9

So, number of electromgth mg = —%will be 9.
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21.

Sol.

22.

Sol.

23.

Sol.

Reaction of Br with NaCO; in aqueous solution gives sodium bromide and sodbhromate with
evolution of CQ gas. The number of sodium bromide molecules ira@hn the balanced chemical
equation is

()
3Br, +3Na, CO, U - 5NaBr NaBrQ+ 3C(¢

So, number of NaBr molecules =5

To an evacuated vessel with movable pistonuexternal pressure of 1 atm, 0.1 mol of He andnio0of
an unknown compound (vapour pressure 0.68 atm.’@} 8re introduced. Considering the ideal gas
behaviour, the total volume (in litre) of the gaae€§’C is close to

(7)
For any ideal gas, PV = nRT *1 atm
0.32 xV =0.1x0.0821 x 273
V =7 litre D
(unknown compound X will not follow
ideal gas equation) He + X

ForHe,n=0.1,P=0.32atm., V=2, T =273

The total number of alkenes possible by dehydmination of 3-bromo-3-cyclopentylhexane using
alcoholic KOH is

(5)
Total no. of alkenes will be =5
Br

|
HgC-CHyp—CHy—C—CHy—CHg HgC-CHy—CHy—C=CH—CHs

(E & Z)
0890,

H3C—CH2—CH:(:—CH2—CH3
pr (E & 2)

H3C-CHp—CHy—C—CHy-CHg

or é (only 1)
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PART - Il: PHYSICS

SECTION — | (Total Marks : 21)
(Single Correct Answer Type)

This section containg multiple choice questionsEach question has four choices (A), (B), (C) and ¢Dt of
whichONLY ONE is correct.

24.

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

A police car with a siren of frequency 8 kHzn®ving with uniform velocity 36 km/hr towards dlta
building which reflects the sound waves. The spafesbund in air is 320 m/s. The frequency of tiners
heard by the car driver is

(A) 8.50 kHz (B) 8.25 kHz
(C) 7.75 kHz (D) 7.50 kHZ
(A)
_ 320 «8x 15 x 320+ 1C
320-10 320
=8.5 kHz

The wavelength of the first spectral line ia Balmer series of hydrogen atom is 6581 The wavelength
of the second spectral line in the Balmer seriesimjly-ionized helium atom is

(A) 1215A (B) 1640A
(C) 2430A (D) 4687A
(A)

1 _ (1 1)_5R
6561 4 9 36

1_yp(l_1|_3Rx4
A 4 16) 16

A =1215A.

Consider an electric fielf = E X, where E is a constant. The flux
through the shaded area (as shown in the figure}althis field is (a0,3)
(A) 2B (B) 2E,&

E, &

) & ®) =2 )

(0,0,0) (0,a,0)

©)
(Ey) (Projected area ) =&

5.6 liter of helium gas at STP is adiabaticatiynpressed to 0.7 liter. Taking the initial temgbere to be
T4, the work done in the process is

9 3
(A) 3 RT, (B) 5 RT,
15 9
(C) 3 Rh (D) SRL
(A)
TV=C

Ty5.6/°=T(0.77° = T,=Ty8)°=4T,
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NnRAT _ 9

0 Aw(work done on the system) =—RT,
y-1 8
28. A 2 uF capacitor is charged as shown in the figure. gdreentage of its 12
stored energy dissipated after the switch S iselito position 2 is S
(A) 0% (B) 20 %
(C)75% (D) 80 % 2uF|[8uF
Sol. (D)
Ui:%XZXVZ:VZ T
2V- q
g =2V ‘ —
Now, switch S is turned to position 2 |
2V-q_¢q
2 8
8V-4q9=q
~q=
5
2 2
AH = V2- 64V . 4v
2x25x 8 2x 25K
_4Vv?
5
29. A meter bridge is set-up as shown, to deternmane |
unknown resistance ‘X’ using a standard 10 ohmstesi X 100
The galvanometer shows null point when tapping-isest m o m L
52 cm mark. The end-corrections are 1 cm and 2 \,Q\)
respectively for the ends A and B. The determivedde of [A B
X'is - -
(A) 10.2 ohm (B) 10.6 ohm
(C) 10.8 ohm (D) 11.1 ohm
Sol. (B)
X (48 + 2) = (10) (52 + 1)
x=>2_100
50
30. A ball of mass (m) 0.5 kg is attached to thé eha string having length
(L) 0.5 m. The ball is rotated on a horizontatalar path about vertical :
axis. The maximum tension that the string can bee&824 N. The L |
maximum possible value of angular velocity of fadlradian/s) is :
(A)9 (B) 18 |
(C) 27 (D) 36 |
m [
Sol. (D)
324 = 0.50 (0.5)
oF = 324x 4

W= +/1296= 36 rad/:
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SECTION — Il (Total Marks : 16)
(Multiple Correct Answers Type)

This section containd multiple choice questionsEach question has four choices (A), (B), (C) and ¢Dt of
which ONE OR MORE may be correct.

31. A metal rod of length ‘L’ and mass ‘m’ is pieat at one end. A thin disk of mass —
‘M’ and radius ‘R’ (<L) is attached at its centerthe free end of the rod. Consider
two ways the disc is attached: (case A). The disoot free to rotate about its
centre and (case B) the disc is free to rotate tit®weentre. The rod-disc system
performs SHM in vertical plane after being releh$eom the same displace
position. Which of the following statement(s) &€) true?
(A) Restoring torque in case A = Restoring torqueadse B
(B) restoring torque in case A < Restoring torquedse B
(C) Angular frequency for case A > Angular frequeifar case B.
(D) Angular frequency for case A < Angular freqagifior case B.
Sol. (A, D)
In case A
2 2
mg(//2) sinB + Mg ¢ sin@ = [m:f MR, MZZJGA
In case B
. . m¢? »
mg (¢/2) sin@ + Mg ¢ sinB = 3 +MeS |ag
Ta =Tp, W <03
32. A spherical metal shell A of radiug Bnd a solid metal sphere B of radius(RR,) are kept far apart and
each is given charge ‘+Q’. Now they are connebigd thin metal wire. Then
(A) EZ**=0 (B) u>Qs
(C) G_A - & (D) Ezn surface< EBon surfac
0-B RA
Sol. (A, B, C, D)
Re < Ra
QA+ QXx=2Q
kQx _ kQ,
RA RB
0aRa = 0gRg
20R
Qa = R
R, +R;
2
Qs = —QRB
R, +R;y
33. A composite block is made of slabs A, B, C,abd E of 01 sL_ 6L
different thermal conductivities (given in terms af " A B 3K E
constant K) and sizes (given in terms of length,als) gn
shown in the figure. All slabs are of same widtHeat ——> oK
‘Q’ flows only from left to right through the blosk Then 2K Cc 4K
in steady state aL
(A) heat flow through A and E slabs are same. 5
(B) heat flow through slab E is maximum. " b oK

(C) temperature difference across slab E is sstalle
(D) heat flow through C = heat flow through B +ah#iow through D.
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Sal. (A,C,D)or (A, B, C,D)
Let width of each rod is d

Rl = i, R2 :i 2
8kd 3kd
-1 r=4 5
°T 2kd' " 5kd 1 °
1
Rs= ——,

° " 24kd 4

R

R Rs
AW
\—Rs/\/\/\/\—/
Rq
34. An electron and a proton are moving on strajggrallel paths with same velocity. They enteremis

infinite region of uniform magnetic field perpendiar to the velocity. Which of the following
statement(s) is / are true?

(A) They will never come out of the magnetic fie&ion.

(B) They will come out travelling along paralleths.

(C) They will come out at the same time.

(D) They will come out at different times.

Sal. (B, D)
Both will travel in semicircular path
Since, m is different, hence time will be differen

SECTION-III (Total Marls : 15)
(Paragraph Type)

This section contain® paragraphs.Based upon one of paragrapghsultiple choice questionsand based on the
other paragrapB multiple choice questionshave to be answered. Each of these question®hasHoices (A), (B),
(C) and (D) out ofvhich ONLY ONE is correct.

Paragraph for Question Nos. 35 and 36

A dense collection of equal number of electrons positive ions is called neutral plasma. Certaiids containing
fixed positive ions surrounded by free electrons lba treated as neutral plasma. Let ‘N’ be the bemdensity of
free electrons, each of mass ‘m’. When the elestiare subjected to an electric field, they arpldced relatively
away from the heavy positive ions. If the elecfield becomes zero, the electrons begin to oseil&bout the
positive ions with a natural angular frequenay ‘which is called the plasma frequency. To sustagoscillations,
a time varying electric field needs to be appliedtthas an angular frequenay where a part of the energy is
absorbed and a part of it is reflected. (happroachesy, all the free electrons are set to resonance tegeitd all
the energy is reflected. This is the explanatibhigh reflectivity of metals.

35. Taking the electronic charge as ‘e’ and thenittivity as ‘cy’. Use dimensional analysis to determine the
correct expression fan,.

) |-Ne ®) |
me, Ne
Ne? me,

(D)

3
2
me, Ne

(©)

Sol.  (C)
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36. Estimate the wavelength at which plasma reflecwvill occur for a metal having the density oéefrons
N =4x 107 m® Takinge, = 10 and m= 10%°, where these quantities are in proper SI units.
(A) 800 nm (B) 600 nm
(C) 300 nm (D) 200 nm
Sal. (B)
w=2rc/A

Paragraph for Question Nos. 37 to 39

Phase space diagrams are useful tools in analaingnds of dynamical problems. T
They are especially useful in studying the changemotion as initial position and
momenum are changed. Here we consider some sinyplandcal systems in one- 3
dimension. For such systems, phase space is a iplameich position is plotted along é
horizontal axis and momentum is plotted along eaftaxis. The phase space diagram i8
X(t) vs. p(t) curve in this plane. The arrow on theve indicates the time flow. For
example, the phase space diagram for a particleingowith constant velocity is a Position  —»
straight line as shown in the figure. We use tlin sionvention in which positon or

momentum upwards (or to right) is positive and daards (or to left) is negative.

37. The phase space diagram for a ball thrownoadlyi up from ground is
Momentum Momentum

(A) 7( \Y ) (B) )
Position \j‘ Position

Momentum Momentum

Position Position

o £ ©) N
] |/

Sol. (D)

38. The phase space diagram for simple harmonidomads a circle Momentum
centered at the origin. In the figure, the two leiscrepresent the same
oscillator but for different initial conditions, dnE; and & are the E:
total mechanical energies respectively. Then E,

(A) E; = V2E, (B) E; = 26 /\Za
(C) B =45 (D) Ei = 165 K? Position

Sol. (C)
EOA?

FITIEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: wwuw.fiitjee.com.



IITJEE2011-Paper 1-CPM-14

39. Consider the spring-mass system, with the nsafsnerged in
water, as shown in the figure. The phase spaceatador one
cycle of this system is

(A) Momentum (B) Momentum

C

Y

N/
N
Y

Position \‘/Z Position

(C) Momentum (D) Momentum

/ \ 1IN
\J¥/  Posiion \ J Position

Sol.  (B)

SECTION-IV (Total Marks : 28)
(Integer Answer Type)

This section containg questions. The answer to each of the questioasiigyle digit integer, ranging from 0 to 9.
The bubble corresponding to the correct is to bkedeed in the ORS.

40. A boy is pushing a ring of mass 2 kg and radits m with a stick as Stick
shown in the figure. The stick applies a force NMféh the ring and rolls it
without slipping with an acceleration of 0.3 f/§he coefficient of
friction between the ground and the ring is largmugh that rolling
always occurs and the coefficeint of friction betwehe stick and the ring
is (P/10). The value of P is

Ground
Sal. (4)
Now AR
N-fs=ma Ofs=14N —
and (f-f )R =lo,a=Rx
O0fc=0.8N . /T
Sopu= =04 N N
10 fi
P=4
v fs
Mg
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41.

Sol.

42.

Sol.

43.

Sol.

44,

Sol.

45.

Sol.

Four solid spheres each of diame{& cm and mass 0.5 kg are placed with their cefatietise corners of

azsquare of side 4 cm. The moment of inertia ofsystem about the diagonal of the square is 0™ kg-
m*, then N is

(9)

2 2 aY
- 2(5*”“2)*2{3 i+ of ) 1 P

| =9x 10*kg-nt
ON=9

0’.
g
0‘.
0’.
O’ r\ )
0’.
B

Steel wire of lenght ‘L’ at 4C is suspended from the ceiling and then a masdsrhung from its free
end. The wire is cooled down from“4Dto 30°C to regain its original length ‘L’. The coefficieof linear
thermal expansion of the steel is ¥6C, Young’s modulus of steel is ¥ON/m? and radius of the wire is 1

mm. Assume that k> diameter of the wire. Then the value of ‘m’ inikgnearly

3)
Change in lengthL = Mgl = LaAT
YA

0 m=3 kg

Four point charges, each of +q, are rigidlgdiat the four corners of a square planar soapdilside ‘a’.

The surface tension of the soap filmyisThe system of charges and planar film are inlidgiuim, and
2 1/N

a= k{q—} , where ‘K’ is a constant. Then N is
Y

3)

. q’
Since I%Iectric H ? 0 ya

2 1/3
a= k(q—]
Yy

ON=3

A block is moving on an inclined plane making angle 4% with the horizontal and the coefficient of
friction is u. The force required to just push it up the indirmdane is 3 times the force required to just
prevent it from sliding down. If we define N = {Qthen N is

)

mg(sin® + pcoP) = 3mg(si® — pcoH)
Ou=05

ON=5

The activity of a freshly prepared radioacteenple is 18 disintegrations per second, whose mean life is
10’ s. The mass of an atom of this radioisotope i§°Kg. The mass (in mg) of the radioactive sample is

1)
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46.

Sol.

d_N:)\N

dt
( \J
dt

ON-= T=101°><10a = 10° atoms
msample = 1625 x 1019 kg =1 mg

A long circular tube of length 10 m and radu8 m carries a current | along its
curved surface as shown. A wire-loop of resistam@®5 ohm and of radius 0.1 m i
placed inside the tube with its axis coincidinghnihe axis of the tube. The curre
varies as | =¢cos(300 t) whereglis constant. If the magnetic moment of the loop [is¢C
NHolsin(300 t), then ‘N’ is

-V

(6)

Binside = HoNi =

Ho !
L

do __po(r?) di
dt L dt

. E,
So magnetic moment %jmz

= &loloSln(3oot)
Therefore, n =6

U Ew=-
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PART - IlI:

SECTION — | (Total Marks : 21)
(Single Correct Answer Type)

This section containg multiple choice questionsEach question has four choices (A), (B), (C) andl ¢Dt of
which ONLY ONE is correct.

47.

Sol.

48.

Sol.

49.

Let (%, Yo) be solution of the following equations
(2x)"2 = (3y)™

P =
Then % is

1 1
(A) 3 (B) 3
©= (D)6

2
(©)
(29" = (3y)™ ()
I = gy ..(i)
= (logx) (log3) = (logy)log2
— logy = 109X)(19g3) ...

log 2

In (i) taking log both sides
(log2) {log2 + logx} = log3{log3 + logy}
(log2f + (log2) (logx) = (log3) + (log 3y* (logx) from (i)

log 2

(log 3y - (log 2¥

(logx) = —log2 = logx
log 2

= (log2Y - (log3y =

= X== = Xg=

N
N~

Let Pz{e :sind— co® =+ 2 co@} and Q :{e:sin9+ cosﬂ=\/_25ir®} be two sets. Then

(AYPOQand Q-Pz[] (B)QOP
(C)POQ D)P=Q
(D)
In set P, sii = («/§+1)c059 = tarf=+/2+1
. 1

Inset Q,(+2-1)sinB= co® = tand= ——=/2+1 =P =Q.

Q.(v2-1) N Q
Leté=Ai+Aj+I2,B=Ai+]+I2 and(f:Ai—]—Iz be three vectors. A vectar in the plane ofa and t, whose

o 1

rojection onc is —, is given b
proj NE g y
A) -3+ X (B) -3 -3 +k
(C) 3i—j+X (D) i +3 - X
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Sol. ©)
Vv =Aa+ub
=\ (f+i+l€)+u(f—f+lg)
Projection ofv on €
VE 1 [()\+p)f+()\—p)]+(A+p)I2J[@iA—jA—kA) 1

___:> p—
Tl 3 3 NE
SA+U-A+U-A-U=1lu-A=1l=A=u-1
V=(u—1)(?+]+l§)+u(f—f+l€) = p(2?+2k)—?—]—|2
v=(2u-1)i-j+(2u-1)k

Atpu=2,v=3i-j+3K.

Vi3 X sinx?
50. The value of — ( 2)dx is
iz SinX” + sin In 6-x
1 3 1, 3
A) =In— B) =In—
) 4 2 ) 2 2
3 1. 3
C) In—= D) =In—
© > ( )6 >
Sol. (A)
X2 =t= 2x dx = dt
In3 i m3 sin(In6-t
2T sint g2 _sin(in6=g
2,5, sint+sin( In6- 1§ 2,,sin(In6- {)+ sint

In3
2|=1j1dt:>|:1|n§.
48 9

In2

51. A straight line L through the point (32) is inclined at an angle 60° to the Iin@x+y=1. If L also
intersects the x-axis, then the equation of L is

(A) y+\/§x+2—3/?3=c (B)y—@x+2+3j§:0
(C) V3y-x+3+2/3=C (D) Y3y +x-3+2/3=C
Sol.  (B)
y=+/3x+1
m++/3 _ 5 \ /
1-/3m
(0,1)

= m+\/§=i(x/§— 3m)
=4m=0=>m=0 60°

or2m=2J/3 =>m=+3 (3.-2)
0 Equation is y + 2 =/3(x-3)

= Vax-y-(2+3/3=¢

52. Leta andp be the roots of % 6x — 2 = 0, witto > B. If a, = a" —B" for n> 1, then the value o?%

is
(A)1 (B) 2
€3 (D) 4
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Sol.  (C)
a=a"-p"
a’-6a-2=0
Multiply with a® on both sides
=a%-6a°-20%=0 ...(0)
similarly p*°-6p° - 282 = 0 ...(ii)
(i) and (i)
—ql0- Blo _ 6(0(9 _ Bg) — 2(0(8 _ BS)

_2
= ap- 68 = 2a= —a1°26938:3.

53. Let the straight line x = b divides the arealesed by y = (+ x)?, y = 0 and x = 0 into two parts;® < x
<b)and R(b<x<1)suchthat R- R, = % Then b equals

3 1
(A) 2 (B) >
1 1
(C) 3 (D) 1
so.  (B)

._b )2 _1 2 _1
.}[(1 x)” dx _[(1 X) dx-4
|b_(X_1)3|1 1

(x-1)°
=
3 1 3 1, 4

. (b—J)3+_1_[O_(b— J)Sj:_l
3 3 3
DM:—_lj(b_l?:_l :>b:l
3 12 8 2

SECTION - II (Total Marks : 16)
(Multiple Correct Answers Type)

This section containd multiple choice questionsEach question has four choices (A), (B), (C) andl ¢Dt of
which ONE or MORE may be correct.

54, Let f: R— R be a function such that f(x + y) = f(x) + f(¥),x, y O R. If f(x) is differentiable at x = 0, then
(A) f(x) is differentiable only in a finite inteal containing zero
(B) f(x) is continuous] x O R
(C) f(x) is constanf] x O R
(D) f(x) is differentiable except at finitely mappints

so. (B, C)
- 10)=0
and f(x) = Limow

T (1) RPN
== LlEnOT =f(0) = k(say)
= f(x) = kx + ¢ = f(x) = kx (- f(0) = 0).
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55.

Sol.

56.

Sol.

57.

Sol.

The vector(s) which is/are coplanar with veEti)fi+2I2 and iA+2]+I2 , and perpendicular to the vector

iA+]\+|2 is/are

(A) j-k (B) i +]
C)i-j D) -j+k
(A, D)

Any vector in the plane of+j+2k andi+2j+k is T =(A+u)i+(A+2u)j+(2A +p)k
Also, FE=0=A+u=0
= [Fab|=o0

2 2
Let the eccentricity of the hyperbofe;—% =1 be reciprocal to that of the ellipsé x 4y = 4. If the
a

hyperbola passes through a focus of the ellipss® th

2 2
(A) the equation of the hyperbolai(g——y? = (B) a focus of the hyperbola is (2, 0)
(C) the eccentricity of the hyperbola\ié (D) the equation of the hyperbola 5«3y = 3
(B, D)
2 2
Ellipse is% +% =1

12:22(1—e2):e:§

0 eccentricity of the hyperbola rs% b= (g—lj =>3=&

Foci of the ellipse aré\/é, 0) and (—\/5 O).

Hyperbola passes througﬁh/(_a, O)

%:1:a2=3and b=1

a

O Equation of hyperbola i'x 3y* = 3
2

NE

Focus of hyperbola is (ae,ﬁ)(@x , 0] = (2, 0).

Let M and N be two 3 3 non-singular skew symmetric matrices such that #NM. If P" denotes the
transpose of P, then®™? (M'N)™ (MN)T is equal to

(A) M? (B) — N
(C)-M (D) MN
©

MN = NM

MZNZ(MTN)—l(MN—l)T
MZNZN—l(MT)—l(N—l)T.MT

= MAN.MHYNHMT = -MZNM) YN MT

= +M’NM7'N'MT = -M.NMM *N™*M = -MNN"'M = -M?.

Note: A skew symmetric matrix of order 3 cannot benon-singular hence the question is wrong.
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SECTION-III (Total Marls : 15)
(Paragraph Type)

This section contain® paragraphs.Based upon one of paragrapghsultiple choice questionsand based on the
other paragrapB multiple choice questionshave to be answered. Each of these question®basHoices (A), (B),
(C) and (D) out ofvhich ONLY ONE is correct.

Paragraph for Question Nos. 58 to 59

Let U; and U be two urns such that;l¢ontains 3 white and 2 red balls, angddntains only 1 white ball. A fair
coin is tossed. If head appears then 1 ball is drawandom from Uand put into Y. However, if tail appears then
2 balls are drawn at random from &hd put into Y. Now 1 ball is drawn at random from.U

58. The probability of the drawn ball from, Being white is

23
(A) 30 (B) 30
11
© % (D) 30
o, (B)

H - 1 ball from U to U,
T - 2ballfromUto U,
E : 1 ball drawn from b

PANfromq_ix(§x1j+1x(_2x_3+ L2 ). Af2C, 3, t(’eda, 3 23
25725 2 25, ) 2%, 2 g, =2

59. Given that the drawn ball from, i$ white, the probability that head appeared enciin is

11
(A) 23 (B) >3
12
©) ES (D) 23
So. (D)
1(3x1+ 2x1j
P(ﬂ]= P(W/H)x R H _2\5" 5 2)_12
W)~ P(W/T) () +(W/ HR B 23/30 23

Paragraph for Question Nos. 60 to 62

19 7
Leta, b and c be three real numbers satisffmgb d/ 8 2 7=[0 0 § ... (E)
7 37
60. If the point P(a, b, c), with reference to (s on the plane 2x + y + z = 1, then the valiéao+ b + c is
(A)O (B) 12
7 (D) 6
Sol. (D)
a+8b+7c=0

9a+2b+3c=0
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atb+c=0

Solving these we get

b=6a=>c=-7a

nowz2x+y+z=0
=2a+b6a+(-7a)=Ha=1,b=6,c=-7.

61. Letw be a solution of X— 1 = 0 with Im¢) > 0. If a = 2 with b and ¢ satisfying (E), théretvalue of

3 1 3.
—+—+— isequal to
o o
(A) -2 (B) 2
©)3 (D) -3
Sol. (A)
a = 2, b and c satisfies (E)
b=12,c=-14
3,1 3_3 1 3 _
S+ == =D,
o? Q)b W° 0)2 w12 o 14
62. Let b = 6, with a and c satisfying (E).dfandP are the roots of the quadratic equatiof #bx + ¢ = 0,
(<) n
then Z(£+E] is
=\ a
n=0
(A) 6 (B)7
6
C) = D) o
© - (D)
Sol. (B)
aX+bx+c=0=>x+6x-7=0
=a=1B=-7
[ n 2] n
DRSS
n=0 a B n=0 L

SECTION-IV (Total Marks : 28)
(Integer Answer Type)

This section containg questions. The answer to each of the questioasiiggle digit integer, ranging from 0 to 9.
The bubble corresponding to the correct is to bketed in the ORS.

63. Consider the parabolay 8x. LetA; be the area of the triangle formed by the endtpaihits latus rectum

and the point %% 2] on the parabola, amth be the area of the triangle formed by drawing ¢atg at P

and at the end points of the latus rectum. T@én is
2

Sol. (2) L
y?=8x=4.2.x A @ 4
ALPM _ 5
AABC B(0, 2) /2, 2)
ﬁ = 0.0 (2,0)
A, ¢
M
(%

X==2
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Let f@) = sin[ tari? (L”en , where—g <8< E. Then the value of—3—(f (8)) is

Jcos B d(tan®)
(1)
, [ Sin® _nmm
sm(tan (mj),wheree D( 7 4)

. sin@

(o )

= sin(sin‘l( tarﬁ)) = tan®.

X
Let f: [1,00) — [2, ®) be a differentiable function such that f(1) =|f26jf (t)dt=3xf(x) - x® for all x>
1

1, then the value of f(2) is

(6)

6J-f (t)dt = 3x f(x) — ¥ = 6f(x) = 3f(x) + 3xF(x) — 3%
1

= 3f(x) = 3xf(x) — 3¥ = xf'(x) — f(x) = ¥

dy d .
X—=—-y =X ———-—y=X ...(i
- dx y :dx xy @)

1
F = X% = gonx

Multiplying (i) both sides by1
X

ldy 1 d( 1)
——-—y=l=—|y— (=1
x dx x2y dx yx
integrating

X:X+C

X

Putx=1,y=2

=>2=1+c=>c=1=y=X+X
= f(x) = X+ x= f(2) = 6.
Note: If we put x = 1 in the given equation we gdtl) = 1/3.

The positive integer value of n > 3 satisfyihg equation 1 1 + 1 is

EHIECIEE

(7)
sinST— sin™ (25in7T co@j sirt
1 _ 1 _ 1 N n n_ 1 n n n —
L SRC 11 § . 2n . T . 3T .21 LT . 3m
sin— sin—  sin— sin— sin— sin— sin— sin—
n n n n n n n n
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67.

Sol.

68.

Sol.

69.

Sol.
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4 L 3 4t 3
= sSin—=Sit— = —+—=TT=>n=7.
n n n n

p
Let a, &, &, ..., &oo be an arithmetic progression with=a3 and §= Zai , 1< p<100. For any integer

i=1

n with 1< n< 20, let m = 5n. If% does not depend on n, therisa

(9) .
&, &, &, ... &oolS an A.P.

is independent of n of 6d = 0= d = 6.

If z is any complex number satisfying |z — 3i}< 2, then the minimum value of |2z — 6 + 5i| is

(5)

Length AB :g C@32
= Minimum value = 5.
(0, 0) B (3,0
A3, -5/2)

The minimum value of the sum of real numbérsa’, 3a2 1, & and & with a > 0 is

®)

at+a*+a’+ al+ a’+ A+ Y+ 1
g >

minimum value = 8.
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