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I CHEMISTRY

SECTION =1
Single Correct Choice Type

Thissection contains8 multiple choicequestions. Each question
has4 choices(a), (b), (c) and (d) for itsanswer, out of which ONLY
ONE iscorrect.

1.

Among the electrolytes Na,SO,, CaCl,, Al,(SO,); and
NH,CI, the most effective coagulating agent for Sb,S; sol
is

(8 Nay,SO, (b) CaCl,

(c) Aly(SOy)3 (d) NH4C

Given that the abundances of i sotopes®4Fe, °6Fe and>’ Fe
are 5%, 90% and 5%, respectively, the atomic mass of Feis

(@) 5585 (b) 559
(c) 55.75 (d) 56.05
The correct acidity order of thefollowingis
OH OH COOH COOH
Cl CHs

0 ) QD) (V)
@ n=>av)=>1n=>( (b) qV)y=@Iy> (> (n
() (y>@n>1>Qv) (d)y (D> =>av)y>®

The l[UPAC name of the following compound is

OH

CN
Cl

(@) 4-Bromo-3-cyanophenol

(b) 2-Bromo-5-hydroxybenzonitrile

(c) 2- Cyano-4-hydroxybromobenzene

(d) 6-Bromo-3-hydroxybenzonitrile

The term that corrects for the attractive forces present in a
real gasin the van der Waals equationis

an2

(& nb 0) Uz
an2

© oz (d) —nb

6.

Among cellulose, poly (vinyl chloride), nylon and natural
rubber, the polymer in which the intermolecular force of
attraction isweakest is

(@ Nylon (b) Poly (vinyl chloride)
(c) Cellulose (d) Natural Rubber
Thereaction of P, with X |eads selectively to P,Og. The X
is

(& DryO,

(b) A mixtureof O, and N,

(c) Moist O,

(d) O, inthe presence of agueous NaOH

The Henry’s law constant for the solubility of N, gas in
water a 298 K is 1.0 x 10° atm. Themolefraction of N, inair
is 0.8. The number of moles of N, from air dissolved in
10 moles of water at 298 K and 5 atm pressureis

(@) 40x10-4 (b) 40x10°
(c) 50x10-4 (d) 40x10°6
o= SECTION —11

Multiple Correct Choice Type

Thissection contains4 multiplechoicequestions. Each question
has4 choices(a);(b), (c) and (d) for itsanswer, out of which ONE
OR MORE igare correct.

9.

10.

11.

12.

The compaound(s) that exhibit(s) geometrical isomerism is

(are)

(@ [Pt (en) Clyl (b) [Pt(en)] Oy

(©) [Pt(en), C,] Ol (d) [Pt(NHz), O]

The compound(s) formed upon combustion of sodium metal

inexcessairis(are)

(a Nay,O, (b) Na,O

(c) NaO, (d) NaOH

The correct statement(s) regarding defectsin solidsis (are)

(@) Frenkel defect is usually favoured by a very small
differencein the sizes of cation and anion

(b) Frenkel defect isadislocation defect

(c) Trapping of an electron in the lattice leads to the
formation of F-centre

(d) Schottky defects have no effect on the physical
properties of solids

The correct statement(s) about the compound

H3C(HO)HC-CH= CH — CH(OH)CHg (X) is(are)

(@) Thetotal number of stereocisomers possiblefor X is6

(b) Thetotal number of diastereomers possiblefor X is3

(c) If the stereochemistry about the double bond in X is
trans, the number of enantiomers possiblefor X is4

(d) If the stereochemistry about the double bond in X is
cis, the number of enantiomers possiblefor X is2



SECTION — Il
Comprehension Type

This section contains 2 groups of questions. Each group has 3
multiple choice questions based on a paragraph. Each question
has4 choices(a), (b), (c) and (d) for itsanswer, out of which ONLY
ONE iscorrect

Paragraph for Question Nos. 13to 15

p-Amino-N, N-dimethylaniline is added to a strongly acidic
solution of X. Theresulting solution istreated with afew drops
of aqueous solution of Y to yield blue coloration due to the
formation of methylene blue. Treatment of the agueous solution
of Y with the reagent potassium hexacyanoferrate(ll) leadsto the
formation of anintense blue precipitate. The precipitate dissolves
on excess addition of the reagent. Similarly, treatment of the
solution of Y with the solution of potassium hexacyanoferrate (111)
leads to a brown coloration due to the formation of Z.

13. The compound X is

(@ NaNOg (b) NaCl
(©) NaySO, (d) Na,S
14. Thecompound Y is
(a MgCl, (b) FeCls
(c) FeCly (d) ZnCl,
15. The compound Z is
(@) Mgy[Fe(CN)g] (b) Fe[Fe(CN)g]
(c) Fey[F&(CN)gl3 (d) KoZng[Fe(CN)glo

Paragraph for Question Nos. 16 to 18

A carbonyl compound P, which gives positive iodoform test,
undergoes reaction with MeMgBr followed by dehydration to
give an olefinQ. Ozonolysis of Q leadsto adicarbonyl compound
R, which undergoes intramolecular aldol reaction to give
predominantly S.

1.MeMgBr 10 1OH™

¥ Q : R S
2H, HZO 2.Zn,|—50 2.A
3.HSO,,?

16. The structure of the carbonyl compound P is
0 (T o @Q[

\
(© /
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17. The structures of the productsQ and R, respectively, are

U S d

R Cr
Neafey:

I\/Ie Et
18:" The structure of the product Sis

@]
| — |
Me Me
0]
Me
d)

Me "Me

SECTION -1V

Matrix - Match Type

This section contains 2 questions. Each question contains
statementsgiven in two columns, which haveto be matched. The
statementsin Column | are labelled A, B, C and D, while the
statementsin Column-11 arelabeled p, g, r, sand t. Any given
statement in Column -I can have correct matchingwith ONE OR
MORE statement(s) in Column-II. The appropriate bubbles
corresponding to the answers to these questions have to be
darkened asillustrated in the following example.

If thecorrect matchesareA—p, sandt; B-qandr; Cpandq; and
D-sand t; then the correct darkening of bubbleswill look like

thefollowing.
p g r s t
R(DED
(PIDE()()
00000
P@OOEO®

o0 w >
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19. Match each of the diatomic moleculesin Column | with its characteristic reaction(s) in Column 1.

property/properties in Column 1. Column | Column 1
Column | Columnll (A) CH3CH, CH,CN (p) Reduction with Pd—C/H,
A) B, () Paramagnetic (B) CH3 CH, OCOCH4 (a) Reduction with SnCI,/HC

L (©) CHzCH=CH-CH,OH | () Development of foul smell
(B) N2 (@ Undergoesoxidation on treatment with chloroform
© 0O () Undergoesreduction and alcoholic KOH

(S) Bond Order > 2 (D) CH3CH20H2CH2NH2 (S) Reduction W|th

Do) O, diisobutylaluminium

() Mixingof's and'p' orbital

hydride(DIBAL-H)
20. Match each of the compounds in Column | with its (t)

Alkaline hydrolysis

MATHEMATICS

SECTION —| 23. If 4,b,¢ andd are unit vectors such that

Single Correct Choice Type
Thissection contains8 multiple choicequestions. Each question

(axB) '(C ><cT)=1

has4 choices(a), (b), (¢) and (d) for itsanswer, out of whichONLY 1
ONE is corr ect. and ac=35,
21. Letfbe anon-negative function defined on theinterval then

a, b, ¢ are non-coplanar

X X (@
[0, 1]. If j,/l_(f'(t))zdtzjf(t)dt, 0<x<1; —
0 0

(b) b,c,d arenon-coplanar

and f(0) =0, then (©) b,d arenon-parallel
f(1)<1andf(1 s (d) & d aeparalel and b,¢ areparallel
a ez —ls=
@ 2) 2 3) 3 24." The number of seven digit integers, with sum of the digits
equal tojl0andformed by using thedigits1, 2and 3 only, is
) f(1)>£andf (1 i (@ 55 (b) 66
2)" 2 3)°3 (¢ 77 (d) &3
25. Tangents drawn from the point P(1, 8) to thecircle
(©) f(1)<£andf (1 <iL X2 +y2 —6x—4y-11=0
2) 2 3) 3 touch the circle at the points A and B. The equation of the
circumcircle of thetriangle PAB s
(d) f(l)>landf(l A (@) X2+y?+4x—6y+19=0
2) 2 3) 3 (b) x2+y2—4x-10y+19=0

() x2+y2-2x+6y—-29=0
A A I (d) x2+y2—6x—4y+19=0
F=(—J+ &)+ n=3 + j+5K) 26. Letz=cosq +i sing. Thenthevalue of

22. LetP(3,2,6)beapointinspaceandQbeapointontheline

Then the value of mfor which thevector PQ isparallel to § Im(sz_l)
theplanex—4y +3z=Lis m=1

1 1 aq=2is
@ 3 ® -7 1 y L
@ sin? () 3sin?®
© = @ - 1 1
8 8
© 2sin2® () 4sin?°
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27. Theline passing through the extremity A of the mgjor axis
and extremity B of the minor axis of the ellipse
X2 + 9y2 =9
meetsitsauxiliary circle at the point M. Then the areaof the
triangle with verticesat A, M and the origin O is

31 29
@ 0 (b) 10
21 27
(©) 0 (d) 0

28. Letz=x+ iybeacomplex number wherexand y areintegers.
Then the area of the rectangle whose vertices are the roots
of the equation

273 +77 =350
is
(@ 48 (b) 32
(© 40 (d) 80
SECTION —11

Multiple Correct Choice Type
Thissection contains4 multiple choicequesitons. Each question
has4 choices(a), (b), (c) and (d) for itsanswer, out of which ONE
ORMORE ig/are correct.

29. Let
a—\/a2 —x? —ﬁ
L=Ilim 4 ,a>0
Xx—0 x4
If Lisfinite, then
(@ a=2 (b)y a=1
1 1
L=— L=—
© L=% @ L=%
30. Inatriangle ABC with fixed base BC, the vertex A moves
such that

. 2 A
cosB+oosC:4sm25-

If &, b and ¢ denote the lengths of the sides of the triangle
opposite to the angles A, B and C, respectively, then

(@ b+c=4a

(b) b+c=2a

(c) locusof point Aisanellipse

(d) locus of point Aisapair of straight lines

31. Areaof theregion bounded by the curve y = €X and lines
x=0andy=eis

e
(b) Jln(e+ 1-y)dy
1

(@ e-1

1 e
(© e—[e*d (@ JInydy
1

0
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32 If
sin4x+cos4x_l
2 3 5
then
2 sn®x  cofx 1
2
a) tan“"x=-= b + =—
@ 3 (b) 8 27 125
2 1 sn®x cofx 2
c) tan“x=-= d + =—
© 3 @ 8 27 125
SECTION =111
Comprehension Type

This section contains 2 groups of questions. Each group has 3
multiple choice questions based on a paragraph. Each question
has4 choices(a), (b), () and (d) for itsanswer, out of whichONLY
ONE iscorrect.

Paragraph for Question Nos. 33t0 35

LetA be the set of all 3x 3 symmetric matrices all of whose

entriesareeither O or 1. Fiveof theseentriesare 1 and four of them
are .

33. Thenumber of matriceﬁinA is
(@ 12 (b) 6
7 12 e (d) 3
34. Thenumber of matrices A in A for which the system of
linear equations

1
Aly|=|0
z 0
has aunique solution, is

(@) lessthan4 (b) atleast4butlessthan7
(c) atleast 7 but lessthan 10(d) atleast 10

35. The number of matrices A in A for which the system of
linear equations

isinconsistent, is
@ o (b) morethan 2
(c) 2 (dy 1
Par agraph for Question Nos. 36 to 38
A fair dieistossed repeatedly until asix isobtained. LetX denote
the number of tosses required.
36. The probability that X = 3 equals

25 n 2
@ 26 ®) 35

5 125
© == (d)

36 216
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37. The probability that X > 3 equals

1 y 2

@ 26 ®) 36
5 o 2

© 34 @ 26

38. Theconditional probahility that X > 6 given X > 3 equals

15 ]

@ S5 ® 216
5 q =2

SECTION -V

Matrix-Match Type

This section contains 2 questions. Each question contains
statementsgiven in two columns, which haveto be matched. The
statements in Column-| are labelled A, B, C and D, while the
statementsin Column-11 arelabelled p, g, r, sand t. Any given
statement in Column -I can have correct matchingwith ONE OR
MORE statement(s) in Column-II. The appropriate bubbles
corresponding to the answers to these questions have to be
darkened asillustrated in the following example:

If thecorrect matchesareA—p, sandt; B-qandr; Cpandg; and
D-sand t; then the correct darkening of bubbles will look-like
thefollowing.

P gr st

AP(D

@@0

P : %%
DP@DE

39. Matchthe statements/expressionsin Column | withtheopen
intervalsin Column 1.

Column | Column 11

(A)

Interval contained in the domain of (9)] (—%

definition of non-zero solutions of the
differential equation (x —3)*y +y=0

(B) Interval containing the value of the (@ [0%]
integral

5
J (x=1)(x=2)(x=3) (x—4) (x-5) dx
1

(O  Interval inwhich at least one of the ) [Ei)

points of local maximum of
cosx + sinx lies

(D) Interval inwhichtan™ (sinx+cosx)  (9) (O,R)
isincreasing
® (p.p)

40. Match the conicsin Column | with the statements/
expressionsin Column 1.

Column | Column |1

(A) Gishen (P).  Thelocus of the point (h,k) for which
e the line hx + ky =1 touches the circle
X +y? =4
Points z in the complex plane satisfying
|z+2|-|z-2|=%3
Points of the conic have parametric
representation

42
x=3 1_tz VT2
1+t 1+t
The eccentricity of the conic liesin
theinterval 1< x < e
(t)  Points zinthe complex plane satisfying
Re (z+1)? 4z 11

(B) Parabola (a)

(C) Ellipse ()

(D) Hyperbola (s)

PHYSICS

SECTION —|
Single Correct Choice Type

Thissection contains8 multiple choicequestions. Each question
has4 choices(a), (b), (c) and (d) for itsanswer, out of whichONLY
ONEiscorrect.

41. A ball isdropped fromaheight of 20 m above the surface of
water in alake. The refractiveindex of water is 4/3. A fish
insidethelake, intheline of fall of theball, islooking at the
ball. At an instant, when the ball is 12.8 m above the water
surface, the fish seesthe speed of ball as[Takeg = 10m/s2]

(@ 9m/s (b) 12m/s
(c) 16m/s (d) 21.33nvs

42. Threeconcentric metallic spherical shellsof radii R, 2R, 3R,
are given charges Q,, Q,, Qs, respectively. It is found that
the surface charge densities on the outer surfaces of the
shellsare equal. Then, the ratio of the charges given to the
shells, Q; : Q,: Qg is
(@ 1:2:3 (b) 1:3:5
(c) 1:4:9 (d) 1:8:18

43. Thefigure shows certain wire segments joined together to
form acoplanar loop. Theloop isplaced in a perpendicular
magnetic field in the direction going into the plane of the
figure. The magnitude of thefield increaseswith time. |, and
I, are the currents in the segmentsab and cd. Then,



44,

45.

46.

d
X Ma X X]|x X
X X XX X
X X X X X X
X X X X X X

@ 1y >1,

() 1<l

(c) I, isinthedirectionbaand I, isinthedirectioncd
(d) I, isinthedirectionaband I, isin thedirectiondc
The x-t graph of a particle undergoing simple harmonic
motion is shown below. The acceleration of the particle at
t=4/3sis

A
1
g
<0 4 8 1 e
1k
2
@ V3 2 2 (b) ——cm/&
2 32
TI:2 2 3 2
(c) —-omis d —rlcm/s?
2 32

A block of base 10 cm x 10 cm and height 15 cmiskept onan
inclined plane. The coefficient of friction between them is

J3. Theinclination g of thisinclined plane from the
horizontal planeis gradually increased from 0°. Then
(@) atq=30° theblock will start sliding down the plane
(b) theblock will remain at rest on the plane up to certaing
and then it will topple
(c) atq=60° theblock will start dliding down the plane
and continue to do so at higher angles
(d) atq=60° theblock will start dliding down the plane
and on further increasing q, it will topple at certaing
A disk of radius a/ 4 having auniformly distributed charge
6 Cisplacedinthex -y planewithitscentreat (—a/ 2,0, 0).
A rod of length a carrying a uniformly distributed charge
8 Cisplaced onthex - axisfromx=a /4 tox =5a /4. Two
point charges—7 Cand3C areplaced at (a/ 4,—a/4,0) and
(—3a/4,3al 4, 0), respectively. Consider a cubical surface
formed by six surfacesx=+a/2,y=*a/2,z=ta/2.The
electric flux through this cubical surfaceis

47.

48.

11 T-JEE 2009 SOLVED PAPER - |
® y
AN L
U/ X
a
2C
—-2C =
@ — (b)
€0 €0
10C 12C
(o — (d —
€0 €0

Two small particlesof equal massesstart moving inopposite
directionsfromapoint A inahorizontal circular orbit. Their
tangential velocitiesarev and 2v, respectively, asshownin
the figure. Between collisions, the particles move with
constant speeds. After making how many elastic collisions,
other thanthat at A, these two particleswill again reach the
pointA?

A

Vv Y
(@ 4 (b) 3
©2 (d 1

Look at the drawing given in the figure which has been
drawn with ink of uniform line-thickness. The mass of ink
used to draw each of the two inner circles, and each of the
two line segmentsism. The mass of theink used to draw the
outer circle is 6m. The coordinates of the centres of the
different partsare: outer circle (0, 0), leftinner circle(— a, a),
right inner circle(a, a), vertica line (0, 0) and horizontal line
(0, —a). They-coordinate of the centre of mass of theink in
thisdrawingis

1Yy
|
~ X
a a
@ 0 (b) 3
a a
© (d) 3
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SECTION 11

Multiple Correct Choice Type
Thissection contains4 multiple choicequestions. Each question
has 4 choices (a), (b), (c) and d for itsanswer, out of which ONE
ORMORE ig/arecorrect.

49. A student performed the experiment of determination of focal
length of a concave mirror by u-v method using an optical
bench of length 1.5 meter. The focal length of the mirror
used is 24 cm. The maximum error in the location of the
imagecanbe 0.2 cm. The5 setsof (u, v ) valuesrecorded by
the student (in cm) are : (42, 56), (48, 48), (60, 40), (66, 33),
(78, 39). The data set(s) that cannot come from experiment
and is (are) incorrectly recorded, is (are)

(@) (42,56) (b) (48,49
() (66,33 (d) (78,39)
50. For thecircuit shown in thefigure
2kQS R,
I A
24V — 6KQ§R2 R 15kQ

(@) thecurrent | through the battery is7.5mA

(b) the potential difference acrossR, is18V

(c) ratio of powersdissipated inR; and R,is 3

(d) if R, and R, areinterchanged, magnitude of the power
dissipated in R_will decrease by afactor of 9

51. If theresultant of all the external forcesacting on a system

of particlesiszero, thenfromaninertial frame, onecansurely

say that

(@) linear momentum of the system does not change in
time

(b) kinetic energy of the system does not changeintime

(c) angular momentum of the system does not changein
time

(d) potential energy of the system doesnot changeintime

52. C,and Co denotethe molar specific heat capacities of agas

at constant volume and constant pressure, respectively.

Then

€) G-G is larger for a diatomic ideal gas than for a
monoatomic ideal gas

(b) G+G is larger for a diatomic ideal gas than for a
monatomic ideal gas

(c) Cp/ C, is larger for a diatomic ideal gas than for a
monoatomic ideal gas

(d) GG is larger for a diatomic ideal gas than for a
monoatomic ideal gas

SECTION — I
Comprehension Type

This section contains 2 groups of questions. Each group has 3
multiple choice questions based on a paragraph. Each question

7

has4 choices(a), (b), (c) and (d) for itsanswer, out of which ONLY
ONE s correct.

Par agraph for Question Nos. 53t0 55
Scientists are working hard to develop nuclear fusion reactor.

Nuclei of heavy hydrogen, 2H, known as deuteron and denoted
by D, can be thought of as a candidate for fusion reactor. The
D-D reaction is 12H+ fH —>§ He+n+ energy. In the core of
fusion reactor, a gas of heavy hydrogen is fully ionized into

deuteron nuclei and electrons. This collection of fH nuclel and

electrons is known as plasma. The nuclei move randomly in the
reactor core and occasionally come close enough for nuclear
fusion to take place. Usually, the temperaturesin the reactor core
aretoo highand no material wall can beusedto confinetheplasma.
Special techniquesare used which confinethe plasmafor atimet,
before the particles fly away from the core. If n is the density
(number/volume) of deuterons, the product nt, is called Lawson
number. In one of the criteria, a reactor is termed successful if
Lawson number is greater than 5 x 1014 s/cm?,

It may be helpful to use the following: Boltzmann constant

2

k=86x10"5eVIK; =144x10°eVm.

4re
53. Inthecoreof nuclear fusion reactor, the gasbecomesplasma
—=heeatise of
(a). strong nuclear force acting between the deuterons
(b) coulomb force acting between the deuterons
(c) coulombforceacting between deuteron-electron pairs
(d) thehightemperature maintained insidethereactor core
54.  Assumethat two.deuteron nuclei inthe core of fusion reactor
at-temperature T-are moving towards each other, each with
kinetic energy 1.5KT, when the separation between themis
large enough to neglect Coulomb potential energy. Also
neglect any interaction from other particlesinthe core. The
minimum temperature T required for them to reach a
separation of 4 x 101> misin therange
(@ 10x10°K<T<20x10°K
(b) 20x10°K <T<30x10°K
(€) 30x10°K<T<40x10°K
(d) 40x10°K<T<50x10°K
55. Resultsof calculationsfor four different designsof afusion
reactor using D-D reaction are given below. Which of these
ismost promising based on Lawson criterion?
(a) deuteron density = 2.0 x 1012 cnT3, confinement time
=50x103s
(b) deuteron density = 8.0 x 1014 cnT3, confinement time
=90x101s
(c) deuteron density = 4.0 x 1023 cnT3, confinement time
=10x101s
(d) deuteron density = 1.0 x 10%* cnT3, confinement time
=40x1012s
Paragraph for Question Nos. 56 to 58
When aparticleisrestricted to move alongx - axis betweenx =0
and x=a, wherea isof nanometer dimension, itsenergy cantake
only certain specific values. The allowed energies of the particle
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moving insuch arestricted region, correspond to the formation of
standing waves with nodes at itsends x= Oand x = a. The
wavel ength of thisstanding waveisrelated to thelinear momentum
p of the particle according to the de Broglie relation. The energy
of the particle of mass mis related to its linear momentum as

2
E= S—m Thus, the energy of the particle can be denoted by a

quantum number ‘n’ takingvauesl, 2, 3, ... (n =1, caled theground
state) corresponding to the number of loopsin the standing wave.

I1'T-JEE 2009 SOLVED PAPER - |

56. Theallowed energy for the particle for aparticular value of
n isproportional to

(@) a2 (b) q3/2

(c) al (d) a?

If the mass of the particleism= 1.0x 1030 kg anda =6.6 nm,
the energy of the particlein its ground stateis closest to
(@ 08mev (b) 8mev

(c) 80meV (d) 800 meVv

The speed of the particle, that can take discrete values, is
proportional to

57.

58.

Use the model described above to answer the following three (@ n32 (b) nt
questions for a particle moving in the line x = 0 to x = a. Take (c) n¥2 (d) n
h=66x1034Jsande=16x1019C.

SECTION -1V

Matrix—Match Type

Thissection contains2 questions. Each question containsstatementsgiven intwo columns,
which haveto be matched. The statementsin Column-I arelabelled A, B, C and D, while
the statements in Column Il are labelled p, g, r, sand t. Any given statement in
Column-I can have cor rect matching with ONE OR MORE statement(s) in Column-11. The
appropriatebubblescorresponding to theanswer sto these questionshaveto be dar kened

asillustrated in thefollowing example:

gogu
Chiae

o0 W >

If thecorrect matchesareA—p, sand t; B—qand r; C—p and q; andD—sand t; then the

correct darkeneing of bubbleswill ook like the following.

59.

Six point charges, each of the same magnitude g, -are arranged in diffefeftmannersas shown in Column-I1. In each case, apoint

M and line PQ passing through M are'shown. Let E be the electric field and V be the el ectric potential at M (potential at infinity
iszero) dueto the given charge distribution when it isat rest. Now, the whole systemis set into rotation with a constant angul ar
velocity about the line PQ. Let B be the magnetic field at M and mbe the magnetic moment of the system in this condition.
Assume each rotating charge to the equivalent to a steady current.

Column-|
B) Vz0
(© B=0
(D) m=0 [6) T S W

Column-H
Charges are at the corners of aregular hexagon. M
isat the centre of the hexagon. PQ is perpendicul ar
to the plane of the hexagon.
Charges are on aline perpendicular to PQ at equal
_ intervals. M is the mid-point between the two
. innermost charges.

Chargesareplaced ontwo coplanar insulating rings
at equal intervals. M is the common centre of the
rings. PQ is perpendicular to the plane of therings.

Charges are placed at the corners of arectangle of
sides a and 2a and at the mid points of the longer

sides. M is at the centre of the rectangle. PQ is

parallel to the longer sides.

Charges are placed on two coplanar, identical
insulating rings at equal intervals. M is the mid-
point between the centres of the rings. PQ is

0]
— i— —
9 = ;M 0
—_ :_ -
P
AL A
0 WS
Q

- perpendicular to the line joining the centres and
coplanar to therings.
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60. Column-lI showsfivesystemsinwhichtwo objectsarelabelledas X and Y. Alsoin each caseapoint Pisshown. Column-I gives
some statements about X and/or Y. Match these statements to the appropriate system(s) from Column-I1.

(A)
(B)

©

(D)

Column-I
Theforceexertedby X onY has
amagnitude Mg.

The gravitational potential
energy of X is continuously
increasing.

Mechanical energy of the
system X +Y is continuously
decreasing.

The torque of the weight of Y
about point Pis zero.
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Block Y of massM left onafixed inclined
plane X, slides on it with a constant
velocity.

Two ring magnets Y and Z, each of mass
M, are kept in frictionless vertical plastic
stand so that they repel each other. Y rests
on the base X and Z hangs in air in
equilibrium. P is the topmost point of the
stand on the common axis of thetwo rings.
The whole system isin alift that is going
up with aconstant velocity.

A pulley Y of mass my is fixed to atable
through a clamp X. A block of mass M
hangs from a string that goes over the
pulley and isfixed at point P of the table.
The whole system is kept in alift that is
going down with a constant velocity.

A.sphere Y of mass M is put in a non-
viscousliquid X keptinacontainer at rest.
The sphereisreleased and it moves down
intheliquid.

A sphere Y of mass M is faling with its
terminal velocity inaviscousliquid X kept
in acontainer.



