PAPER -I (2007)
PHYSICS(PAPER - 1)

Part - | Section - |
Straight Objective Type

Thissection contains9 multiple choicequestionsnumbered 1t0 9. Each question has4 choices(A), (B), (C) and (D),
out of which ONLY ONE iscorr ect.

1

In the options given below, et E denote the rest mass energy of anucleus and n aneutron. The correct optionis
WEECU)>E (171)+E [ v)+2EMm
®)E (B30u)<e (1271)+E (% v) +2E M)
(O E (3ev)<E (}.,;“’Ba) +E (2‘; Kr) +2E(n)
(D)E g;GU)z E(;goBa) +E (2‘; Kr) +2E(n)
[Ans. A]

Thelargest wavelength in the ultraviol et region of the hydrogen spectrum is 122 nm. The smallest wavelength
in theinfrared region of the hydrogen spectrum (to the nearest integer) is
(A)802nm (B)823nm (C)1882nm (D) 1648nm

[Ans. B]

A circuit is connected as shown in the figure with the switch S open. When the switch is closed, the total
amount of chargethat flowsfromY to X is

3::“FI GhJF
S
3Q T 6Q
Y
L
9V
(A)0 (B) 54lC (C)27pC (D)81UC

[Ans. C]

A ray of light traveling in water isincident on its surface open to air. The angle of incidenceis, whichisless
than the critical angle. Then therewill be

(A) only areflected ray and no refracted ray

(B) only arefracted ray and no reflected ray

(C) areflected ray and arefracted ray and the angle between them would be lessthan 180°- 2 0

(D) areflected ray and arefracted ray and the angle between them would be greater than 180°- 2 6
[Ans.C]

A long hollow conducting cylinder is kept coaxially inside another long, hollow conducting cylinder of larger
radius. Boththecylindersareinitially electrically neutral.

(A) A potentia difference appears between the two cylinderswhen acharge density isgiven to theinner cylinder
(B) A potential difference appears between thetwo cylinderswhen acharge density isgiven to the outer cylinder
(C) No potential difference appears between the two cylinders when auniform line charge is kept along the

axis of the cylinders
(D) Nopotentid difference appearsbetween thetwo cylindersw hen same chargedensity isgivento both thecylinders
[Ans. A]
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Consider aneutral conducting sphere. A positive point charge is placed outside the sphere. The net charge on
the sphere is then,
(A) negative and distributed uniformly over the surface of the sphere
(B) negative and appears only at the point on the sphere closest to the point charge
(C) negative and distributed non-uniformly over the entire surface of the sphere
(D) zero
[Ans. D]

In an experiment to determinethefocal length (f) of aconcave mirror by the u - v method, a student placesthe
object pin A on the principal axis at a distance x from the pole P. The student looks at the pin and its inverted
image from adistance keeping higher eyein linewith PA . When the student shifts higher eye towards|eft, the
image appears to the right of the object pin. Then,
A)x<f B)f<x<2f (C)x=2f (D)x>2f

[Ans. B]

Two particlesof mass‘m’ each aretied at the ends of alight string of length 2a. The whole system is kept on
africtionless horizontal surface with the string held tight so that each massisat adistance‘a from the centre
P (as shown in the figure). Now , the mid-point of the string is pulled vertically upwards with a small but
constant force F. As a result, the particles move towards each other on the surface. The magnitude of
accel eration, when the separation between them becomes 2x, is

F
T Ly
[ P o
r a T o L |
F__2 R Fox FoJa® -
*) 2m +a®-—x? ®) 2m +a? —x? © 2m a ®) 2m X
[Ans. B]

A resistance of 2 Q is connected across one gap of a metre-bridge (the length of the wireis 100 cm ) and an
unknown resistance, greater than 2 Q, is connected across the other gap. When these resistances are
interchanged, the balance point shifts by 20 cm . Neglecting any corrections, the unknown resistance is
(A) 3Q (B) 4Q (C)5Q (D)6Q

[Ans. A]

SECTION - Il
Assertion - Reason Type

Thissection contains4 questionsnumber ed 10to 13. Each question contains
STATEMENT-1 (Assertion) and STATEMENT -2 (Reason). Each question has4 choices(A ), (B), (C) and (D) out of
which ONLY ONE iscorrect.

10.

STATEMENT -1

A block of mass m startsmoving on arough horizontal surfacewith avelocity v. It stopsdueto friction between
the block and the surface after moving through a certain distance. The surfaceis now tilted to an angle of 30°
with the horizontal and the same block is made to go up on the surface with the same initial velocity v. The
decrease in the mechanical energy in the second situation is smaller than that in the first situation.

Because

STATEMENT -2

The coefficient of friction between the block and the surface decreases with theincrease in the angle of inclination.
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(A) Statement-1is True, Statement-2 is True; Statement-2i Sacorrect explanation for Statement-1
(B) Statement-1is True, Statement-2 is True; Statement-2iSNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2isFalse
(D) Statement-1isFalse, Statement-2isTrue.
[Ans.C]
11. STATEMENT-1
Inan elastic collision between two bodies, therel ative speed of the bodies after collisionisequal to therelative
speed before the collision.
Because
STATEMENT-2
Inaelastic callision, the linear momentum of the system is conserved
(A) Statement-1isTrue, Statement-2is True; Statement-2i Sacorrect explanation for Statement-1
(B) Statement-1is True, Statement-2 is True; Statement-2iSNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2isFalse
(D) Statement-1isFalse, Statement-2isTrue.
[Ans. D]
12. STATEMENT-1
The formula connecting u, v and f for a spherical mirror isvalid only for mirrors whose sizes are very small
com pared to their radii of curvature.
Because
STATEMENT-2
Law sof reflection are strictly valid for plane surfaces, but not for large spherical surfaces.
(A) Statement-1isTrue, Statement-2is True; Statement-2isacorrect explanation for Statement-1
(B) Statement-1isTrue, Statement-2is True; Statement-2iSNOT acorrect explanationfor Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1 isFalse, Statement-2isTrue.
[Ans.C]
13. STATEMENT-1
If the accelerating potential in an X -ray tubeisincreased, the wavelengths of the characteristic X -raysdo
not change.
Because
STATEMENT-2
When an eectron beam drikesthetarget in an X -ray tube, part of thekinetic energy isconverted into X -ray energy.
(A) Statement-1isTrue, Statement-2is True; Statement-2iSacorrect explanation for Statement-1
(B) Statement-1isTrue, Statement-2is True; Statement-2iSNOT acorrect explanation for
Statement-1
(C) Statement-1isTrue, Statement-2isFalse
(D) Statement-1lisFalse, Statement-2isTrue.

SECTION - 111
Linked Comprehension Type

[Ans. B]

Thissection contains2 par agr aphs P1s-16and Pi7-19. Based upon each par agr aph, 3 multiple choice questionshave
tobeanswered. Each question has4 choices(A ), (B), (C) and (D), out of whichONLY ONE iscorrect.

P14-16: Paragraph for Question Nos. 14t0 16

Two discs A and B are mounted coaxially on avertical axle. The discs have moments of inertial and 2| respectively
about the common axis. Disc A isimparted an initial angular velocity 20 using the entire potential energy of a spring
compressed by adistance x,. Disc B isimparted an angular velocity w by a spring having the same spring constant and
compressed by adistance x,. Both the discs rotate in the clockwise direction.
14. Theratiox /X, is
1 1
A 2 B) = C D) 7=
(A) B © 2 © 7
[Ans.C]
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15.

16.

When disc B isbrought in contact with disc A, they acquire acommon angular velocity intimet. The average
frictional torque on one disc by the other during this period is

2 o) I o Jo o) 1
()3'[ ()Zt ()4'[ ()Zt

[Ans. A]

Theloss of kinetic energy during the above processis

2 3 4 6

[Ans. B]

Pi719 : Paragraph for Question Nos. 17 to 19

A fixed thermally conducting cylinder has aradius R and height Lo. The cylinder is open at its bottom and has a small
hole at itstop. A piston of mass M isheld at adistance L from the top surface, as shown in the figure. The atmospheric

pressure is P.
— ZR—
¥ =
i (FEEES
f.-ll-
A ¥
Piston
17. The piston isnow pulled out slowly and held at a distance 2L from the top. The pressure in the cylinder

18.

19.

between its top and the piston will then be

P P M P, M
™ P, ® ) ©F % ©) -
[Ans. A]

While the piston is at adistance 2L from the top, the hole at the top is sealed. The piston is then released, to
aposition where it can stay in equilibrium. In this condition, the distance of the piston fromthetopis

0 2P, TR> % OT[R2—MgE
) OR °P, +Mg 1@ ®F TR °P, c@)
%ETER2+MD O pmR: O

0 g 0
O Oo—"——0
©)g TP, g@ ©) OR *P, -M g@

[Ans. D]

The piston istaken completely out of the cylinder. The hole at thetop is sealed. A water tank is brought below
the cylinder and put in a position so that the water surface in the tank is at the same level as the top of the
cylinder asshown inthefigure. The density of thewater ispP . In equilibrium, the height H of thewater column
inthe cylinder satisfies.
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(A)pg(Lo—H)?+Po(Lo—H) +LoPo=0  (B)p g(Lo—H)?—Po(Lo—H)—LoPo=0
(C)pg(Lo—H)*+Po(Lo—H)—LoPo=0  (D)pg(Lo—H)*~Po(Lo—H) +LoPo=0
[Ans.C]

SECTION - IV
Matrix - Match Type

This section contains 3 questions. Each question contains statements given in two columns which have to be matched.
Statements (A ,B,C,D ) inColumn | haveto be matched with statements (p,g,r,s) inColumn | I. Theanswersto these
questions have to be appropriately bubbled asillustrated in the following example. If the correct matchesare A -p, A -
s,B-q,B-r,C-p,C-qandD -s, then the correctly bubbled 4 x 4 matrix should be asfollows:

20.

21.

g O v >

Some laws/ processes are given in Column | . Match these with the physical phenomenagivenin Column Il
and indicate your answer by darkening appropriate bubblesin the 4 x 4 matrix givenin the ORS.

Column | Column I
(A) Transition between two atomic energy levels (p) Characteristic X -rays
(B) Electron emission fromameaterial (q) Photoel ectric effect
(C)Modey'slaw (r) Hydrogen spectrum
(D) Change of photon energy into kinetic energy (s) B-decay

of electrons

[Ans.A: (p,r); B:(q,9); C: (p); D: (r,q)]

Column| givescertain situationsin which astraight metallic wire of resistance Risused andColumnll gives
some resulting effect. Match the statementsin Column | with the statementsin Column Il and indicate your
answer by darkening appropriate bubblesinthe 4 x 4 matrix givenin the ORS.

Column | Column 11

(A ) A charge capacitor is connected to the (p) A constant current flows
ends of thewire through the wires

(B) Thewireismoved perpendicular toits (q) Thermal energy is generated
length with a constant velocity in auniform inthewire
magnetic field perpendicular to the plane of
motion.

(C) Thewireisplacedin aconstant electric field (r) A constant potential difference
that has adirection along the length of the wire. devel ops between the ends

of thewire.
(D) A battery of constant emf is connected (s) Charges of constant magnitude
to the ends of thew ire. appear at the ends of the wire.

[Ans.A:(q);B:(r,9);C:(r,9);D: (p,q,r)]
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Some physical quantities are given in Column | and some possible Sl unitsin which these quantities may be
expressed are giveninColumn I 1. Match the physical quantitiesinColumn | withtheunitsin Column 11 and
indicate your answer by darkening appropriate bubblesin the 4 x 4 matrix given inthe ORS.
Column | Column 11
(A) GM_M_ (p) (volt) (coulomb) (metre)

G - universal gravitational constant

M _- mass of the earth

M_ - mass of the Sun

(B) V () (kilogram) (metre)? (second)-
R - universal gas constant
T - absolute temperature
M - molar mass
FZ
© B2

(r) (metre)? (second)2

F- force
g - charge
B - magneticfield

GM,
D) R () (farad) (volt)* (kg)*

G - universal gravitational constant
M, - mass of the earth
R, - radius of the earth
[Ans. A (p,q); B:(r,9); C:(r,9); D:(r,9)]
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PAPER - (2007)

Part - 11
CHEMISTRY
Useful data :
G asConstant, R=8.314 JK* mol*
1F=96500C

AtomicNumbers: H=1,Li=3,B=5C=6,N=7,0=8 F=9,Na=11, P=15,
S=16,Cl=17,Ar=18 K =19,V =23, Cr =24, Mn =25, Fe= 26, C0o=27,

Ni =28, Cu=29, Zn= 230, Ge=32, Br =35, Ag=47, | =53, Xe=54, Pt= 78,

Hg =80, Pb=82.

SECTION - |
Straight Objective Type

Thissection contains9 multiplechoice questionsnumber ed 23to 31. Each question has4 choices(A), (B), (C) and
(D), out of which ONLY ONE iscorrect.

23.  When 20 g of naphthoic acid (C,,H,0,) isdissolved in 50g of benzene (K, = 1.72 K kg mol ™), afreezing point
depression of 2K is observed. The van't Hoff factor (i) is
(A)05 B)1 ©2 D)3
[Ans. A]

24. Thevalueoflog K forareaction A == Bis(Given: ArH0
=8.314 K mol?; 2.303 x 8.314 x 298 = 5705)

=-54.07kImol, A S, =10JKmol-tandR

298K 298K

(A)5 (B)10 ©9%5 (D) 100
[Ans. B]
25.  Thenumber of structural isomersfor CH,,is-
(A)3 (B)4 ©5 (D)6
[Ans.C]
26.  Thepercentage of p-character in the orbital forming P-Pbondsin P, is-
(A)25 (B)33 (©)50 D) 75
[Ans. A]
27. Inthefollowing reaction,
S
.HNO3
H
the structure of the major product ‘X’ is-
O,N
WL oS
N NO, N
H H
A QO
C D) O;N
© N)@ (D) L2 E )‘\O
H
NO,
[Ans. B]
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28.  Thereagent(s) for the following conversion,

BT\/\ ? H——Hi¢
Brm — ——  Hidare-

(A) acoholicKOH
(B) Alcoholic KOH followed by NaNH,
(C) aqueous KOH followed by NaNH,
(D) Zn/CH,OH
[Ans. B]

29.  Among thefollowing, the paramagnetic compound is-
(A)N&O, (8)0, (ON,0 (D)KO,
[Ans. B]

30. Extractionof zinc from zinc blendeisachieved by -
(A) electrolytic reduction
(B) Roasting followed by reduction with carbon
(C) roasting followed by reduction with another metal
(D) roasting followed by self-reduction
[Ans. B]

31. Thespecieshaving bond order different fromthat in COis-
(A)NO (B)NO* ©)CN (D)N,
[Ans. A]

SECTION - Il
Assertion - Reason Type

This section contains 4 questions numbered 32 to 35. Each question contains STATEMENT-1 (Assertion) and
STATEMENT-2 (Reason). Each question has4 choices(A), (B), (C) and (D) out of which ONLY ONE iscorrect.

32. STATEMENT-1: Boron alwaysformscovalent bond.
Because
STATEMENT-2: Thesmall sizeof B* favoursformation of covalent bond.
(A) Statement-1isTrue, Statement-2is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True

[Ans. A]

33. STATEMENT-1: Inwater, orthoboric acid behaves as aweak monobasic acid.
Because
STATEMENT-2: Inwater, orthoboric acid acts asaproton donor.
(A) Statement-1isTrue, Statement-2is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans.C]

34. STATEMENT-1: p-Hydroxybenzoic acid hasalower boiling point that o-hydroxybenzoic acid.
Because
STATEMENT-2: o-Hydroxybenzoic acid hasintramolecular hydrogen bonding.
(A) Statement-1isTrue, Statement-2is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans. D]
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35.

STATEMENT-1 Micelesareformed by surfactant molecul es abovethe cirtical micellar concentration (CMC).
Because
STATEMENT-2: The conductivity of asolution having surfactant molecul es decreases sharply at the CMC.
(A) Statement-1isTrue, Statement-2isTrue; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 isTrue; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans. B]

SECTION - 111
Linked Comprehension Type

Thissection contains 2 par agr aphs Css-ssand C s9-41. Based upon each par agraph, 3 multiplechoicequestion have
tobeanswer ed. Each question has4 choices(A ), (B), (C)and (D), out of which ONLY ONE iscorrect.

C

36.

37.

38.

C

39.

40.

36-38

39-41

Paragraph for QuestionsNos. 36t0 38

The noble gases have closed-shell electronic configuration and are monoatomic gases under normal conditions.
The low boiling points of the lighter noble gases are due to weak dispersion forces between the atoms and the
absence of other interatomic interactions.

Thedirect reaction of xenon with fluorineleadsto aseries of compounds with oxidation numbers+2, +4 and +6.
XeF, reacts violently with water to give XeO,. The compounds of xenon exhibit rich stereochemistry and their
geometries can be deduced considering the total number of electron pairsin the valence shell.

Argon isused in arc welding because of its-

(A) low reactivity with metal (B) ability tolower the melting point of metal

(C) flammahility (D) high calorificvalue
[Ans. A]

The structure of XeO, is-

(A) linear (B) planar (C) pyramidal (d) T-shaped
[Ans.C]

XeF, and XeF are expected to be -

(A) oxidizing (B) reducing (C) unreactive (D) strongly basic
[Ans. A]

Paragraph for QuestionsNos. 39t041

Chemical reactions involve interaction of atoms and molecules. A large number of atoms/molecules (approxi-
mately 6.023 x 10?) are present in afew grams of any chemical compound varying with their atomic/molecular
masses. To handle such large numbers conveniently, the mole concept was introduced. This concept has impli-
cations in diverse areas such as analytical chemistry, biochemistry, electrochemistry and radiochemistry. The
following exampleillustratesatypical case, involving chemical/electrochemical reaction, which requiresaclear
understanding of the mole concept.

A 4.0 molar aqueous solution of NaCl is prepared and 500mL of this solution is electrolysed. This leads to the
evolution of chlorine gasat one of the electrodes (atomic mass: Na= 23, Hg = 200; 1 Farady = 96500 coulombs).

Thetotal number of moles of chlorine gasevolved is-
(A)05 (B)10 (©20 (D)30
[Ans. B]
If the cathode isaHg electrode, the maximum weight (g) of amalgam formed from thissolutionis:
(A) 200 (B)225 (C)400 (D) 446
[Ans. D]
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41, Thetotal charge (coulombs) required for complete electrolysisis:

(A) 24125 (B) 48250 (C) 96500 (D) 193000
[Ans. D]

SECTION - IV
Matrix - Match Type

Thissection contains3 questions. Each question containsstatementsgiven in two columnswhich haveto bematched.
Statements(A ,B, C, D) in Column-I havetobematched with satements(p, g, r, ) in Column-11. Theanswer stothese
questionshavetobeappropriately bubbled asillustrated in thefollowing example. I f thecorrect matchesareA -p, A -
s,B-q,B-r,C-p,C-qand D -s, then thecorrectly bubbled 4 x 4 matrix should beasfollows:

q

P T S
®OOO
GIOXGXO,
OO0
DOO6

42.  Match gasesunder specified conditionslisted in Column-1 with their properties/lawsinColumn-I1. Indicate
your answer by darkening the appropriate bubbles of the 4 x 4 matrix givenintheOR S.

g O w >

Column-| Column-I|

(A) hydrogengas(P=200atm, T =273K) (p) compressibility factor Z1

(B) hydrogengas(P~0, T=273K) (q) attractive forces are dominant
(C)CO,(P=1am, T=273K) (nPV=nRT

(D) real gaswith very largemolar volume () P(V - nb) =Nrt

[Ans.A: (p,s); B: (r); C: (p,q); D: (p,9)]

43. Match the chemical substancesin Column-1 with type of polymers/type of bondsin Column-I1. Indicate your
answer by darkening the appropriate bubbles of the 4 x 4 matrix givenby the OR S.

Column-| Column-|

(A) cellulose (p) natural polymer
(B) nylon-6, 6 (q) synthetic polymer
(C) protein (r) amidelinkage

(D) sucrose (s) glycosidelinkage

[Ans.A: (p,s); B:(a,1) C: (p,r); D: ()]

44.  Match the complexesin Column-I with their propertieslisted in Column-I1. Indicate your answer by darkening
the appropriate bubbles of the 4 x 4 matrix givenintheOR S.

Column-| Column-l|

(A) [CO(N H3)4(H20)2] Clz (p) ga)metncal isomers
(B)[P(NH,),Cl)] (q) paramagnetic

(O)[Co(H,0),CI] ClI (r) diamagnetic

(D)[Ni(H,0)/] Cl, () metal ionwith +2 oxidation state

[Ans A: (p,q,9;B:(p,r,9); C:(q,9; D:(q,9)]
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PAPER -1 (2007)
MATHEMATICS
PART - 111
SECTION - |
Straight Objective Type

This section contains 9 multiple choice questions numbered 45 to 53. Each question has 4 choices (A), (B), (C) and (D), out
of which ONLY ONE iscorrect.

45,

46.

47,

48.

49,

50.

51

A manwalksadistance of 3 unitsfrom the origin towardsthe north-east (N 45 ° E ) direction. From there, he
walks adistance of 4 units towards the north-west (N 45 °W ) direction to reach apoint P. Then the position
of Pinthe Argand planeis
(A) 3e™ + 4i (B) (3-4i) ™ (C)(4+3i)e™ (D) (3+4i)e™

[Ans. D]

The number of solutions of the pair of equations 2sin?0 - cos 20 =0, 2cos? 6-3sin 6=0
intheinterval [0, 211] is-
(A) zero (B) one (C)two (D) four

[Ans.C]

A hyperbola, having the transverse axis of length 2 sinB, is confocal with the ellipse  3x? + 4y?=12. Then
itsequation is -
(A) x?cosec? 0 - y?sec®® = 1 (B) x?sec’® - y’cosec?0 =1
(C) x?sin?0 - y’cosgB =1 (D) x?cos@ - y?sirB =1
[Ans. A]

The number of distinct real valuesof A, for which thevectors =A% +j +k, i —A%] +k and | +] - Nk

are coplanar, is-
(A) zero (B) one (C)two (D) three
[Ans. C]

The tangent to the curve y = e* drawn at the point (c,e®) intersects the line joining the points (c-1, €*) and
(c+1, e

(A)ontheleftof x=c (B) ontherightof x=c¢
(C) at no point (D) at al point
[Ans. A]
[fDt
l[im———— equals
. T 5, TC =
4 X _1_6
A§f2 Bgfz cgf%ﬁ D) 4(2
()n() ()n() © (D) 4(2)
[Ans. A]
. _ . (X)) = XCf (L)
Let f(x) bedifferentiable on theinterval (0,00) suchthat f(1) =1, and 'L”QT =1 foreachx>0.
Thenf(x) is-
1 2¢ S 12 1
(A) x" 3 (B) x T3 ©5 )%
[Ans. A]
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52.

58.

OnelIndian and four American men and their wives areto be seated randomly around acircular table. Then the
conditional probability that the Indian man is seated adjacent to his wife given that each American man is
seated adjacent to hiswifeis-

1 1 2 1
(A) 5 (B) 3 © 5 (D) 5
[Ans.C]

a
Letd,[3 betherootsof the equation x?- px +r = 0and E , 23 betheroots of the equation x2 - gx +r = 0. Then

thevalueof ris-

2 2
(A) 9 (P-9) (29-p) (B) 9 (9-p)(2p-9)
2 2
© 9 (d-2p)(29-p) (D) 9 (2p-0a) (29-p)
[Ans. D]
SECTION -1

Assertion - Reason Type

Thissection contains4 questionsnumber ed 54t057. Each question contain STATEM ENT-1 (Asser tion) and STATEMEN T-2
(Reason). Each question has4 choices(A ), (B), (C) and (D) out of which ONLY ONE iscorrect.

54,

55.

56.

LetH, H,, ...,H bemutualy exclusive and exhaustive eventswithP(H) >0, i =1, 2, ....., n. Let E beany other
eventwithO<P(E) < 1.

STATEMENT-1:P(H |[E)>P(E|H).P(H)fori=1,2,....,n.

Because

STATEMENT-2: » P(H;) =1,

(A) Statement-1isTrue, Statement-2 is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, isTrue, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans. D]

Tangentsare drawn from the point (17,7) to thecirclex? + y?= 169.
STATEMENT-1: Thetangentsare mutually perpendicular.
Because
STATEMENT-2: Thelocus of the points from which mutually perpendicular tangents can be drawn to given
circleisx?+y?=338.
(A) Statement-1isTrue, Statement-2 is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, isTrue, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans. A]

Let the vectors F;Q (5R, F\;S, ST , TU and UpP represent the side of aregular hexagon.

STATEMENT-1: pQ X(Rg * ST) %

Because

STATEMENT-2: PQxRS = 0 and PQxST # 3.
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(A) Statement-1isTrue, Statement-2isTrue; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 isTrue; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans.C]

57. LetF(x)beanindefiniteintegral of sin’x.
STATEMENT-1: Thefunction F(x) satisfies F(x + T) = F(x) for all real x.
Because
STATEMENT-2: sin?(x +TT) = siréx for all real x.
(A) Statement-1isTrue, Statement-2is True; Statement-2 isacorrect explanation for Statement-1
(B) Statement-1, is True, Statement-2 is True; Statement-2isNOT acorrect explanation for Statement-1
(C) Statement-1isTrue, Statement-2 isFalse
(D) Statement-1, False, Statement-2is True
[Ans. D]

SECTION - 111
Linked Comprehension Type

Thissection contains2 paragraphsM 58-60 and M 61-63. Based upon each paragraph, 3multiplechoice questions
havetobeanswered. Each question has4 choices(A), (B), (C) and (D), out of which ONLY ONE iscorrect.

M ss-60: Paragraph for Question Nos. 58to 60.

Let V, denote the sum of thefirst r terms of an arithmetic progression (A.P)) whosefirst termisr and the common
differenceis(2r-1). Let
T=V,-V,-2andQ=T,,-T forr=1,2,.........

58. ThesumV +V,+....+V is-

1 1
A) = n(n+1)(Brt-n+1 B) 7= n(n+1)(3n?+n+2
()12( ) ( ) ()12( ) ( )
1 1
(C)En(ZnZ-n+1) (D)é (2n*-2n+3)
[Ans. B]
59. T isaways-
(A) an odd number (B) an even number
(C) aprimenumber (D) acomposite number
[Ans. D]
60. Which one of the following is a correct statement ?
(A)Q,Q,Q, ...... arein A.P. with common difference 5
B)Q,Q,Q, ... arein A.P. with common difference 6
©) Q,Q,Q,...... arein A.P. withcommon difference 11
D)Q,=Q,=Q,=.......
[Ans. B]

M e1-63: Paragraph for Question Nos. 61t0 63.
Consider the circle x? + y?2 = 9 and the parabola y? = 8x. They intersect at P and Q in the first and the fourth
quadrants, respectively. Tangentsto the circle at P and Q intersect the x-axis at R and tangentsto the parabola
at Pand Q intersect the x-axisat S.
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61. Theratio of the areas of the triangles PQS and PQR is -

(A)1:[2 (B)1:2 (©) 1:4 (D)1:8
[Ans. C]
62. Theradiusof the circumcircle of thetriangle PRSis-
(A)5 (8343 ©342 (0)24/3
[Ans. B]
63. Theradius of theincircle of thetriangle PQR is-
8
(A)4 B)3 © 3 (D)2
[Ans. D]
SECTION - IV

Matrix-Match Type

Thissection contains3 questions. Each question containsstatementsgiven in two columnswhich haveto bematched.
Statements(A,B,C,D)inColumn| havetobematched with statements(p, g,r, s) in Column 1. Theanswersto
thesequestionshavetobeappropriately bubbled asillustrated in thefollowing example.

If thecorrect matchesareA -p,A-s,B-q,B-r,C-p,C-qand D -s, then thecorrectly bubbled 4 x 4 matrix should beas
follows:

64. Match the integralsin Column | with the valuesin Column |1 and indicate your answer by darkening the

appropriate bubblesinthe4 x 4 matrix giveninthe ORS
Columnl Columnll|

1
dx 1
® [ The (®) 3 log %E

©odx
() { Ji-x* (@) 2log %ﬁ

; dx TT
© [15 0 3

2 dx Tt
o [\he 1 © 3
[Ans.A: (s); B:(9); C: (p); D: (r)]

65. In the following [x] denotes the greatest integer less than or equal to x.
Match the functionsin Column | with the propertiesin Column |1 and indicate your answer by darkening the
appropriate bubblesinthe 4 x 4 matrix giveninthe ORS.

Columnl Columnl|

(A) xIx| (p) continuousin (-1, 1)

®) /¥ (o) differentiablein (-1,1)

(©) x+[x] (r) strictlyincreasingin (-1, 1)
(D) x-1]+x+1] (s) not differentiable at least at

onepointin(-1,1)
[Ans. Az (p,q,r); B:(p,s); C:(r,s); D: (p, )]
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66.

Consider thefollowing linear equations

ax+by+cz=0,bx+cy+az=0,cx+ay+bz=0

Match the conditions/expressions in Column | with statements in Column |1 and indicate your answer by
darkening the appropriate bubblesinthe 4 x 4 matrix given in the ORS.

Column-I Column-l1
(A)a+tb+c#z0anda?+b?+c>=ab+bc+ca (p) The equations represent planes meeting only at a
single point
(B)a+tb+c=0and&+b*+c?#ab+bc+ca (q) Theequationsrepresent theline x=y =z.
(C)a+b+c#0anda’+b?+c*Zab+bc+ca (r) Theeguations represent identical planes
(D)a+b+c=0and&+b?+c?=ab+bc+ca (s) The equations represent the whole of the three

dimensional space.
[Ans. Az (r); B:(q); C: (p); D: (9)]
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