PART I : PHYSICS

SECTION 1 (Maximum Marks: 18)

This section contains SIX gquestiona.

Each question has FOUR options (A), (B), (C] and (D), ONLY ONE of these four options is
correct.

For each question, darken the babble corresponding to the correet option in the ORS,

For each question, marks will be awarded in ope of the fallowing categnmes;

Full Marks . 43 Ifonly the bubble corresponding to the correct option is darkened.
Zero Marks 0 If none of the bubbles is darkened.

Negative Marks © -1 In all ather cases

6.1

Q.2

The eloctrostatic energy of £ protons uniformly distributed throughout a spherical nucleus
of radius R is given by

_3EZ-1¢’

5 dmey R
The measured masses of the noutron, H, %N and 0 are 1.00B665 u, 1.007825 u,
15000109 u and 15003065 u, respectively. Given that the radii of both the SN and 0
nuclei are same, 1 u =931.5 MeVi® (¢ iz the speed of light) and e?fi4 7 e50=1.44 MeV fm,
Assuming that the difference botween the binding energies of TN and {0 is purely due to
the electroztatic energy, the radiug of either of the nuclet is
(1fm =10"m)
{A) 2.85fm (@) 3.3 fm (C) 342 fm (D) 3.80fm

E

An aceident in a nuclear laboratory resulted in deposition of a certaun amount of radioactive
material of half-life 18 days inside the laboratory. Tests revealed that the radiation was
64 times more than the permigsible level required for safe operation of the laboratory. What
i the minimum number of days after which the laboratory can be considered safe for use?

(A} B4 1B 90 (Cr 108 (o 120

Space for rough work

Answers for the above questions
Ans for 1.1: (C) Ans for Q.2: (C)
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Q.3

Q4

A gas is enclesed in a cylinder with & movable {rictionless piston. Itz initial thermodynamie
state at pressure P=10°Pa and velume V, =10" m® changes (o a final state at
Fy (1/52) « 10° Pz and V,=8x10" m* in an adiabatic gquasi-static process, such that
P*W? - constant. Censider ancther thermodynamie process that brings the system from the
same initial state to the same final state in two steps: an isobaric expansion at P, followed
by an isechorie (1sovolumetric) process at volume V,. The amount of heat supplied lo the
system in the two-step process is approximately

(A 1124 (B) 29044 (C) 5884 (DY 8134

The ends & and R of two thin wires, PQ and RS, are soldered (joined) topether. Initially each
uf the wiras has a length of 1 m at 10 “C. Now the end P is maintaiped at 10 °C, while the
end S 15 heated and mantaned at 400 °C, The system iz thermally insulated from its
surrcundings, If the thermal conductivity of wire PG is twice that of the wire RS and the
coeffielent of linear thermal sxpansion of PQis 1.2 « 107 K™Y, the change in length of the
wire PO i3

(AY 078 mm B 0.90mm (2] 1.56 mm (D) 234 mm

L |

Space for rough work

Answers for the above questions
Ans for Q.3: (C) Ans for Q.4: (A) |
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Q.5 Asmall ohject iz placed 50 cm to the left of a thin convex lens of focal length 30 cm. A convgx
spherical mirror of radius of curvature 100 cm is placed to the right of the lens at a distance
of 50 em. The mirror ie tilted such that the axis of the purror i1s at an angle £ = 30° to the
axig of the lens, ns shown in the [1gure.

[=a0 em

(—50, 0) i [T

ol cm

(504503, -50)

If the origin of the coordinate system is taken to be ot the centre of the lena, the coordinates
(ir, e of the point {x,%) at which the image is formed are

(A) (0,0 (B] (50 — 2545, 25) {C) (25,253) (D) (1253, 23/43)

Space for rough work

Answers for the above questions
Ans for Q.5: (C)
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Q.6 There are two Vernier calipers both of which have 1 cm divided into 10 equal divisions un Lhe
main scale. The Vernier scale of one of the calipers () has L0 equal divisions tha
correspond to 9 main scale divisions, The Vernier scale of the other ealiper (€', ) has 10 equal
divisions that corvezpond to 11 main seale divisions, The readings of the two calipers are
shawn in the figure. The measured values (in em) by calipers ) and €, respectively, are

2 3 -
|
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(A) 285and2.82 (B) 287and283 (C) 2.87 and 2.86 (DF 2.87and 287

Space for rough work

Answers for the above questions
Ans for Q.6: (B)
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 This section containe EIGHT questions,

»  Fach question has FOUR options (A}, (B}, () and (DL ONE OR MORE THAN ONE of
these four optionis) ws{are) correct.

»  For each question, darlan the bubble(s) corresponding to all the correct option{z} in the ORS.

s For each question, marks will be awarded in ene of the ollewing categones:

Full Marks +4 If only the bubbleis} corresponding to all the correct optionis)
i5{ are) darkened.
Partial Marks . +1 For darkening a bubble corresponding to each correct option,

Zero Marks ¢+ 0 If none of the bubbles iz darkened.
Negative Marks @ -2 In all other cases.
s For example, if (A), (C) and (D) are nll the correct options for a question, darkening all

these three will result in +4 marks; darkening only (A) and (D) will rezult in +2 marks; and
darkening (A] and (B} will result in ~2 marks, a8 a wrong optivn is alao darkened.

SECTION 2 (Maximum Marks: 32)

provided NO incorroct opiion iz darkened.

Q.7 Two thin circular dizcs of mass m and 4m , having radii of @ and 2a, respectively, are

rigidly fixed by a massless, rgpd rod of length i= V24 a through their centers. This assembly

iz laid em & firm and flat surface, and set rolling without slipping on the surface so that the
angular speed about the axis of the rod is . The angular momentum of the entire assembly

about the peint ‘() is I, {see the figure), Which of the following statementi(z) wstare) trus?

(Al
(B

i)

(Ly]

The center of mass of the assembly rotates about the 2-axis with an angular speed of w5
The magnitude of angular momentum of center of mass of the asssmbly about the point
O is Blma o

The magnituda of anguler momentum of the assembly about its center of mass is 17 ma o2

The magnitude of the z-component of L 15 55 mar’ o

36

Space for rough work

Answers for the above questions
Ans for Q.7: (A) OR (A) and (C)
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8 laght of wavelengih Ay falls on o cathode plate mside a vacoum Lube as shown in the T ey,
The work funetion of the cathode surface s & and the anode 15 o wire mesh of condiueting
material kept at a distunce @ from the eathode. A potentinl diference V is maintoined
betweon the electrodes, If the minimum de Broglie wavelength of the electrons passing
through Lthe anods is L., which of the following statement{s) islare) true?

.J“I]r.:ght

L ]
i Elrctrons

(A} Lodecreazes with increase in ¢ and .
(B)  .is approximately halved, if d iz doubled

i) For large potentinl difference (V' s» die), 2 ie approximately halved if V is made four
Limes

(D) Aeincreases at the same rate as L, for Foph herd

Space for rough work

Answers for the above questions
Ans for Q.8: (C)
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Q.9

Q.10

In un experiment Lo determine the acceleration due to gravity g, the formula used for the

trma period of a periodic motion 18 T =8r f?[f; "l The values of R and r are measured to
H’

be (60 + 1) mm and (10 + 1) wm, respectively, In five succeasive measurements, the time
period is found to be 0.52 &, 0.56 &, 0.57 5, 0.54 5 and .59 3. The least count of the watch used
[or the measurement of time period i3 0.01 5. Whach of the following statementis) is{are)
true?

{A) The error in the measurement of - 35 10%

(B The error in the measurement of T is 3.67%

(') The error in the measurement of T'is 2%

D1 The error in the determined value of g 2 11%

Consider two identical galvanometere and two identical registors with resistance R, If the

internal resistance of the galvanometers Rg < R/2, which of the following statementis) about

any cne of the galvansmeters iglave) true?

(Al The maximum voltage range is obtained when all the components are connected in
AGTUEE

(B} The maximum voltage range is obtained when the two resistors and ene galvanometer
e connected in seriez, and the second galvanometer 1s connected in parallel to the
first galvanomoter

(C} The mazimum current range is obtained when all the components are connected in
paralle]

T The maximum surrent range is obtained when the twe galvanometers are connected in
sarins And Lhe combination is connected in paralicl with both the resistors

Space for rough work

Answers for the above questions

Ans for Q.9: (A), (B) and (D) Ans for Q.10: (B) and (C) |
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W.11 In the circuit shown below, the key ia prested at time {=0. Which of the fullowing

slatemenlis) is{are) Lrue?
Aih uF\<ﬂ

)

RN

R L
F

Koy 5y

(A} The voltmeter dieplays -5 V as soon as the koy is presged, and displaye 45 V after a
long time

(B} The veltmeter will display 0 V at time ¢ = In 2 seconds

(C)  The current in the ammeter becomes 1/ of the initial value after 1 second

(D} The current in the ammeter becomes zéro after a long time

&@.12 A block with mass M is connected by & massless spring with stiffness constant & to a rigid
wall and moves without frction on u herizontal surface. The block oscillates with small
amplitude A shout an equilibrium position Xy . Consider two cases: (i) when the block i
at xy; and (i) when the block is at x =x, + A . In both the cases. a particle with masa m i< )

13 softly placed on the block aftor which they stick o oach other, Which of the following
statementis) is(are) true abaut the motion ufter the mass i ts placed on the mazss M 7

(A} The amplitude of oscillation in the first case changes by a factor of 1||J TM . whersas
il

in the second case it remaing unchanged
(B)  The final time period of oscillation in both the cases is same
(€}  The total energy deereazes in both the cuses
(D} The instuntaneous speed at x, of the combined masses decreasos in both the cases

Space for rough work

Answers for the above questions
Ans for Q.11: (A), (B), (C) and (D) | Ans for Q.12: (A), (B) and (D) |
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Q.13 While conducting the Young's double elit experiment, 4 student replaced the two slits with a
large opagque plate in the x-y plane containing two small holes that act as two coherent point
gources (%,,5,) emitting light of wavelength 600 nm. The student mistakenly placed the
screen parallel to the x-z plane (for 2 > 0) at a distance D = 3 m from the mid-peint of 3;5;,
as shown schematically in the figure. The distance between the sources d = 06003 mm. The
origin O is at the intersection of the screen and the line joining &,8,. Which of the
following is{are) true of the intensity pattern on the screen?

(A} Straight bright and dark bands parallel to the x-axs

{B) The region very close to the point O will be dark

() Hyperbolic bright and dark bands with foci symmetrically placed about O in the
x-direction

(I3}  Semi circular bright and dark bands centered at peint O

Space for rough work

Answers for the above questions
Ans for Q.13: (B) and (D) |
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Q.14 A rigid wire loop of square shape having side of length L and resistance R is moving along

the x-axis with a constant velocity v, in the plane of the paper. At { = 0, the right edge of the
loop enters a region of length 3L where there is a uniform magnetic field B, into the plane of
the paper, as shown in the fipure. For sufficiently large v, the loop eventually crosses the
region. Let x bo the location of the right edge of the loop. Let vix), K(x) and Flx) represent

the velocity of the leop, current in the loop, and force on the loop, regpectively, as a function
of x. Counter-clockwise current is taken as positive.
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Which of the following schematic platis) islare) corroct? ( Ignore gravity)
Tix}

* Xx

wixh

(A) B ¢ L 2L
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i * ¥
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Space for rough work

Answers for the above guestions
Ans for Q.14: (A) and (B) |
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SECTION 3 iMaximum Marles: 12)

+ This section contains TWO paragrapha,
s  Rased on each paragraph, thers are TWO questions.
« Each guestion has FOUR options (A}, (B), () and (D). ONLY ONE of thesa four options 12

correct
»  For each question, darken the bubble corresponding to the correct option in the ORS.

e  For each question, marks will be awarded in png of the fllowing categones:

Full Marks : +3 Ifonly the bubble corresponding to the correct option is darkened.
ZeroMarks ¢+ 0 Inall ether cases.

Space for rough work
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PARAGRAPH 1

A frame of reference thal is accelerated with respect to an inertial frame of refarsnce is called a
non-inertial frame of reference. A coordinate system fixed on a cireular dise rotating about a |
fixed axiz with a constant angular velocity @ ia an example of a non-inertial frame of reference.

The relationship between the [orce .F_':“, expérienced by a particle of mass m moving on the

rotating dise and the force J'_F:m experienced by the particle in an inertial frame of reference is

F,

vt =iy *Eﬂlfﬁm x@) + miw%r)x @,
where o, is the velocity of the particle in the rotating frame of reference and 7 is the pogition
vector of the particle with respect ta the centre of the dise.

Now consider a smooth slot along o diameter of a dizc of radius B rotating counter-clockwise
with a eonstant angular speed o about its vertical axis through it3 center, We assign a
coordinate system with the origin at the conter of the disc, the a-axis along the siot, the y-axis

perpandicular to the slot and the z-axis along the rotation axis (o=wk). A small block of masg

m is gently placed in the slot at ?.—s[H,-'fﬂh" al £ =0 and is constrained to move only aleng the
slot. |

@15 The distance r of the block at time ¢ is
(A) El:n:-'“+e-"":l (B} -R—cmwt () EI_E!"" +e™**) (I Ecmzmt
') 2 4 2
.16 The net reaction of the dise on the block is
(A) %mm:ﬂm""‘“ e ) vk (B) %MEIFHEE"'—E"“"Jj-i-HIHE

Q) —mo’Reoswt | ~mg.E (D) mae” Reinewt ) ~mgk

Space for rough work
Answers for the above questions
Ans forQ.15: (A) | Ans for Q.16: (B) |
-2 L4756




PARAGRAPH 2

Coneider an evacuuted eylindrical chamber of height h having rigid conducting plates at tha
ends and an insulating curved surface as shown in the figure. A number of spherical balls made
of a light weight and soft material and coated with a conducting material are placed on the
hottom plate. The balls have a radius r<< h . Now a high voltage source (HV) 1s connected across
the conducting plates such that the bottom plate is at +V, and the top plate at - V. Due to their
conducting surface, the balls will get charged, will become squipotential with the plate and are
repelled by it. The balls will gventually collide with the top plate, where the eoefficient of
restitution can be taken to be zero due to the soft nature of the material of the balls. The electric
fisld in the chamber can be comsidersd to be that of a parallel plate capacitor. Assume thal
thare are mo collisions between the balls and the interaction between them is negligihle.,
{lgnore gravity!

o

(.17 Which ore of the following statements is correct?
{A) The balls will stick to the top plate and remain there
(B The balls will bounce hack tn the bottom plate carrying the same charge they went up with

() The balle will bounce back to the bettom plate carryng the opposite charge they went
up with

(D) The halla will execute simple harmonic motion between the two plates

(.18 ‘The average current in the steady state rogistered by the ammeter in the cireuit will be
{A) zero (B} proporticnal to the potential Vi

(C) propertional toV,™* (D} proportional to V'

END OF PART 1: PHYSICS

Space for rough work

Answers for the above questions
Ans for Q.17: (C) Ans for Q.18 (D) |
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PART II : CHEMISTRY

SECTION 1 iMaximum Marks: 18)

Thiz section comtains SEX questions.

Each question has FOUR options (A}, (B), iC) and (D}, ONLY ONE of these {mmr options 13
correct.

For each question, darken the bubble corresponding to the correct option in the ORS.

For each guestion, marks will be awarded in one of the funllowing categories:

Full Marks - +3 Honly the bubble corresponding to the correct option = darkened
Zoere Marks - 0 Ifnone of the bubhles is darkened.

Negative Marks - -1 In all other casea.

(.19 For the following electrochemical cell at 294 K,

Pt(s)| Hylg, 1 bar] | H “lag,1 M) | M ag ) M* {ag ) | Peis)

Mﬂ_
Elu']' = 0082V when m

= 10",
61+ fag)]
. il RT r
Given ; Eu*'nﬁ' =0 151V 2503 =— = (.059V
' r

The value of x 15
(A) -2 (By -1 [ 1 Dy =

Space for rough work

Answers for the above gquestions
Ans for Q.19: (D)
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(.20 The qualitative sketches I, 11 und III given below show the variation of surface tension
with molar concentration of three different aqueous solutions of KCI, CH,0OH and

{;]-]1{U][_I,jui_‘.|s:jj' Ma* at room temperature. The correct aszignmenl of the sketches 12

i | | 1 1 Iy

2 sl ——— 5

i g

g g 8

1+i] & g

£ : £

[+11] 3] o

Concentration Concentration Concentration

(A} I:KCI I1: CH,0H II1 : CH,ICH,),, 080, Na’
(B) I:CH,(CH,), 080, Na" II: CH,0H HI : KCI
(c)y [:KCI I1: CH,(CH,},, 080, Na® III: CH,OH
() 1:CH,OH 11 : KCl III : CH,(CH,),, 080y Na”

(.21 In the following reaction sequence in aguecus solution, the species X, Y and 2, respectively,

are
ﬁ'. * .'!'-. + .
5,05 g X g ¥ with time -
Glear white bylack
saiuticn presipitale pracipitate
) [Ag(8,0,),]" A5,8.0:. AgS @) [Ag(8,0,),]°  Ag.80,, Ag,8
© [Ag{80,),]" Ag.8,0, A2 (D) [Ag(50,),]"". A2.S0, , Ag

Space for rough work

Answers for the above questions
Ans for Q.20: (D) Ans for Q.21: (A) |

L2 |
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Q.22

Q.23

Q.24

The geometries of the ammonia complexes of Ni**, Pt** and Zn®* respectively, are

1A} octahedral, sguare planar and tetrahedral
(B} sguare planar, cetahedral and tetrahedral
{C) tetrahedral, square planar and octahedral
(D) cctahedral, tetrahedral and square planar

The carrect arder of acidity for the following compounds is

COxH COuH l’f‘ﬂzH CO:H
HO o4 OH i
S
L OH
[ Il i v
(A ===V (B) WM=l=l=IV
G M=V=il=| D) =M=

The major product of the following reaction ERCUEnCE i3
(o]

@,ﬂ\r [} HCHO (excess)iNaOH, heat

ity HCHOY H™(catalytic amount)
o o o O “OH

(A} m (B
O OH

0o N7/
[C) j””;;i Py (D) 3
oH

Space for rough work

Answers for the above questions

Ans for Q.22: (A) Ans for Q.23: (A) = Ans for Q.24: (A) |

el |
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SECTION 2 (Maximum Marks: 32)

s« ‘This section contains EIGHT queations

+ FEach question has FOUR options (A}, (B), (C) and (D). ONE OR MORE THAN ONE of
thess four option(s) is(are} correct.

« For each question, datken the bubble(s) corresponding to all the correct option(s} in the

ORS,
»  Foreach question, marks will be awarded in cne of the following categories:
Full Marks - #4 If only the bubble(g) corresponding to all the correct option(s) is(are)

darkened.
Partial Marks :+1 For darkening a bubble corresponding to each ecorrect option,
provided NO incorrect option is darkened.
Zero Marks - 0 If nooe of the bubbles is darkened.
Negative Marks : -2 In all other cases,
e For exampgle, if (A), (C) and (D) are all the correct options for a question, darkening all
these three will result in +4 marks; darkening only {A) and M7 will result in +2 marks; and
darkening (A) and (B} will result in -2 marks, a2 8 wrong option is also darkened.

Q.25 According to Molecular Orbital Theory,
{A) Gy is expected to be diamagnetic
B 0" i expected to have a longer bond length than O,
(C) N,” and N, have the same bond order

(1) He,' has the same energy as two isolated He atoms

Q.26 Mixture(s) shewing positive deviation from Racult's law at 35 °C izlare)
(A) carbon tetrachloride + methanol (B) earbon disulphide + acetone
(O} benzena + tolusne D) phenol + aniline

.27 The CORRECT statement(s) for cubsic close packed (cep) three dimensional structure is(are)
{A) The number of the nearest neighbours of an atom present in the topmost layer is 12
(B} 'The efficiency of atom packing is 74%
{C) 'The number of nctahedral and tetrahedral voids per atorn are 1 and 2, respectively

(D) The unit eell edge length is 202 times tha radius of the atom

Space for rough worl

Answers for the above guestions

Ans for Q.25: (A) and |C) Ans for Q.26: (A) and (B) Ans for Q.27: (B), (C) and (D)
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W28 Extraction of copper from copper pyrite (CuFel3,) involves
(A} erushing followed by concentration of the ore by froth-flotation
(Bl remeval of iron as slag
(G} self-reduction step to produce "Blister copper’ following evalution of 80,
(D refining of *blister copper’ by carbon reduction

G.29 The nitrogen containing compound produced in the reaction of HNG, with PO,
(A} can alse be prepared by reaction of P, and HNO,
(B}  i5 diamagnetic
{C)  contains one N-N bond
(D) reacts with Na metal producing a brown gas

Q.30 For invert augar', the corract statement(s) isfaps)
(Given: specific otations of (+ Fsucrose, (+)-maltose, LA-)-glupose and Le{+)-fructose in
aqueous solution are +66°, +140°, -52° and +93°, reapectively)

{A)l  ‘'invert sugar' is prepared by acid catalyzed hydralyvaiz of maltoso

(B} ‘invert sugar’ is an equimolar mixtare of D-(+)-glucose and D-{-)-fructoge

(€} epecific rotation of invert sugar’ is —20°

(D) on reaction with Br, walter, invert sugar’ forms saccharic acid as one of the products

Space for rough work

Answers for the above guestions _ _ .
| Ans for Q.28: (A), (B)and (C) |  Ans forQ.29: (B)and (D) | Ans for Q.30: (B) and (C) |
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@3] Reagentis) which can be used to bring about the following transfarmation 1stare)

-
A

0 T

COOH CIOOH
(A)  LiAlH, in (C H, kO (BY BH,in THF
(C) NaBH, in C,H,OH (D) Ransy Ni/H, in THF

@.32 Among the following, reaction(s) which givesigive) fert-butyl benzene as the major product

islare)
Br

/I'“\ X ‘T’\c»
e o O

Ma0C,H, AICH3

~ Yo
© [ (DI ©

-

Haﬂ-ﬂq

Space for rough work

Answers for the above questions
Ans for Q.31: (C) and (D) | Ans for Q.32: (B), (C) and (D) |

k*
21/36




SECTION 3 (Maximum Marks: 12)

*  This section contains TWO paragraphs.
= Based on each paragraph, there are TWO guestions,

*  Each question has FOUR options (A}, (B), (C) and (D). ONLY ONE of these four options is
chrrect.

#  Foreach question, darken the bubble corresponding to the correct option in the ORS,

*  Foreach question, marks will be awarded in oni of the following calepories:

Full Marks -+ Ifonly the bubble corresponding to the correct option 1z darkened.
Aero Marks 0 Inall other cases.

 PARAGRAPH 1

Thermal decomposition of gaseous X, to gaseous X at 298 K takes place according to the
[ollowing equation :

X (g) ~— 2X(g

The standard reaction Gibbs energy, &,G7, of this reaction is positive. At the start of the reaction,
there is one mole of X, and no X As the rosction proceeds, the number of moles of X formed
1w gven by f#. Thus, 4 ... 18 the number of moles of X frrmed at equilibrium. The reaction

18 carried out at a constant total pressure of 2 bar. Conaider the gases to behave ideally,
(Given : R =0083 L bar K mal™)

Q.33  The equilibrium constant Kp lor this reaction at 298 K, in terms of Fij 18

wrnelbriem
-] = =
{J!!LJ '—“'L\——Bﬁa briurm fB_II —Eﬁnﬁd'*"r‘q “:} 4"!'?i"i|'IIIII'J-|-|:|-|'|"-'U-' ”]:' lq-'I:?Il:"\riluI:\J-Iv.':!-l-ll-lllI
2- ﬂ-qmduﬁ-n'am 4 'ﬁhmmﬁnwm 4 ﬂm-.il'l'l'ln:r 4 - J'!fl,luu'qhm

Q@34 The INCORRECT statement among the following, for this reaction, is
(A)  Decrease in the total pressure will result in formation of more moles of gaseous X
(B} AL the start of the reaction, dissociation of gaseous X, takes place spontaneoualy

Q) Aeitibrin =09
D) K, <1

Space for rough work

Answers for the above questions
Ans for Q.33: (B) | Ans for QQ.34: (C) |

%
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PARAGRAPH 2

Treatment of compound O with KMnO/A1" gave P, which on heating with ammonia gave Q. The
compound @ on treatment with Bry/NaOH produced R. On strong heating, @ gave 5, which on

further treatment with sthyl 2-bromopropancate in the presence of HOH followed by acidification,
gave & compound T,

()
@.35 The compound R is
o
NH B
w - (B) Br
= MH; (]
g 0
MHEr .
(D NBr
© | = MHEBr I
0 o
.36 The compound T is |
(A} glycine (B) alanine [C} wvaline (D} serine

END OF PART II : CHEMISTRY

Space for rough work

Answers for the above gquestions
Ans for Q.35: (A) Ans for Q.36: (B)
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PART III : MATHEMATICS

SECTION 1 (Maximum Marks: 18) ,

This section containg SIX queations.

Each question has FOUR. oplions (A), (B, (C) and (D). ONLY ONE of these four options is
correct.

For each question, darken the bubble corresponding to the eorrect option in the ORS

For each question, marks will be awarded in one of the fllowing categorips:

Full Marks - +3 Ifonly the bubble eorresponding to the correct eption is darkened.

Zero Marks + 0 If none of the bubbles is darkened.

Megative Marks : -1 In all other cases.

[1 0 @
Q.37 Let P =4 1 0 and [ be the identily matrix of order 3. Ifi?=!qru] 1 a matrix auch that
|16 4 lJ
PY_@ =1, then S0 7% 0ne
T3

(A) 52 (B} 103 cr zm (D) 205
Q38 Let h>1 for (=1,2... 101, Suppose lﬂg,h.lni:,bg.....lng,hm are  in  Arithmelic

Progression {A.P.} with the common difference log, 2. Suppose By sy ATE in AP

such that a; =y and ay = b, We=b +ty+ -+ b and s=g, +a, + - + gy, then

(Al s>t and oy > by, (B) s>t and a, <y,

(€ s<t and ay = by, (D) s<t and a, <b,,

i 1
49 The value of : 15 e
Q.39 ue o ; T e sl 1= equial to
“lgin| — + — :s:nl—+—
=78 Mlive)
(Al 3-43 (B 2i3-43) (€} HE-1) (D) 202 +43)
Space for rough work
Answers for the above questions
Ans for Q.37: (B) Ans for Q.38: (B) Ans for Q.39: (C) |

U"Il
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.41

Q.42

2

¥
The value of i T T dx is oqual to
e RS
z
.E'= .-T= a £ 2 E
A}y —-2 (B} —+2 Q) x -ef (D} = 4e
4 2
Area of the region {(z, »)e R 1 y2 [z +3],5y<x+ 9<15]isequal to
1 4 3 o
— B - ey = )
G 6 () 3 2 3

Let P bo the image of the point (3,1,7) with respect to the plane x-y+z =3 Then the

equation of the plane passing through P and containing the straight line 1I=% = % 18
(A) x4y-dz=0 (B) 3x+z=0
(C) r-4y+Tzr=0 D) 2x-y=0

Space for rough work

Answers for the above questions

Ans for Q.40: (A) Ans for Q.41: (C)

Ans for Q.42: (C) |

25/36
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SECTION 2 (Maximum Marks: 32)

This section contains EIGHT questione.

Each question ha: FOUR aptions {A), (B, (0} and (D). ONE OR MORE THAN ONE of
these four option{s} is(are} correct.

For each question, darken the bubble{s) corresponding to all the correct pptioniz) in the ORS.

For each question, marks will be awarded in one of the follpwing categories:

Full Marks : +4 If only the bubble(s) corresponding to all the correct options)
istare] darkened.

Partial Marks : +1  For darkening a bubble corresponding to each correct option,
provided NO incorrect option is darkened.

Foro Marks : 0 Ifnone of the bubbles iz darkened.

Negutive Marks =2  In all other cases.

For example, af (A}, (C) and (D)) are all the earrect optons for a question, darkening all
these three will result in +4 marks; darkening only (A) and (D) will result in +2 marks; and
darkening (A) and (B) will result in -2 marks, sz a wrong option is also darkened.

Q.43

Q44

I

H
ntix +n.,|r.r+g-]-..r; w2y

Lat fix)= Eini - B2 — | | forall x>0 Then
lir!4x1+n2}fxg+%)--- f.ra;::?}'

1} FAT . L)
(Al r- z fil) {B] | ===
Az)* a)*N3)
; F13) . f12)
i) {2)<0 () ——z=
3 fi3y  fi2)

leta beR and f: R R be defined by fix)=acosi|2® -2 | 14 &) x [ginl | x* #x|). Thenfis
tA) differentiable sl =0 ifa=0 and =1

(B) differentiable at x=1 ifa =1 and b=0

(C) NOT differentiable at x=0 if o =1 and b =0

(D) NOT differentiable at x=1 if a =1 and b=1

ll*'l

Space for rough work

Answers for the above questions
Ans for Q.43: (B) and (C) Ans for Q.44: (A) and (B)
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.45

Q.46

Let ;R =0, w) and g;R <R be twice differentiable functions such that [ ond g"
are continuous functions on K. Suppose M21=g21=0, 2)»0 wvnd gi2i=0.

(g AL (2.2 R e
v o2 M5 g iz

{A] [ has alocal munimum at x =2

(B} [hasalocal mexinmam at £ =2
(cy M2k A
(D) Ffixd=x)=0 for ot lesst one x & B

Let r;[ i-,EJ—rIH. and g:[——é—,ﬂ}—}ﬂ be furctions defined by flz)=[x* 3] and

gixle x| fix)+ |4 —T| fiz), where [y] denoles the greatest integer less than or equal to ¥
for v& B.Then

(A} [ isdiscontinuous exactly at three points in [— % El
T : ; I 1

(B} [ is discontinuous exactly at four points in [— r 2]

. 3]

-I.~=-|l—-

7 {f

() g s NOT differentiable exactly at four ponts in l
|"

|.

I:».'.'II"-'

{D} g is NOT differentiable exactly at five points in

Space for rough work

Answers for the above questions
Ans for Q.45: (A) and (D) Ans for Q.46: (B) and (C) |

#E ]
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QA7 Let a,bc R and o +6% 2 0. Soppose § = eelz= ]‘!I e B, b=al whore i~ J—1
. i1 % it |

[F # =x ¢+ iy and z 8, then (x, v} lies on

; : } | [ 1 1T
(A} the circle with radiue — and centre — 0| bra>0,b+0

Aii  arE
i : e o o { & ahz
(B)  the arele with radineg - — and centre | — At for a<0,6+0
2n -

{C) thexaxisfora =0 h=i

(D) they-axizsfor e=0.H=20

.48 Let P be the point on the parabola v* =4x which is at the shortest distance from the center
S of the circle x™ + " -dx-16y + 64 = 0. Let @ be the point on the eirels dividing the line
segment SP internally, Then

(A} SP-=2J5
(B) SQ:QP =(453+11:2

(€} the wintarcapt of the normal to the parabola at P is §

(I Lhe slope of the tangent to the circle at § is %

Space for rough work

Answers for the above questions
Ans for Q.47: (A), (C) and (D) = Ans for Q.48: (A), (C) and (D) |
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.49 Let a, A, pc K. Conaider the system of linear equations
axdy=4

Hr-Z2vy=jt
Which of the following statementis} iz{are) correct?
(A} If &= -3, then the system has infinitely many solutions for all vitlues of 1 and g
{B1 Ifa -3, then the system has a unique solution for all values of £ and g
(1 If A + g =0, then the system has infinitely many solutions for g =3

i If A+ pe0, then the system has no selution for & = -3

(.50 Let u= ulfa-r;q_j.' [ u].i'i be a unit vector in K and _E-ll‘r-i{; | f+24). Given that there existe

b . |
a veetor v in B such that

s J_:| -1 and i@ (i = 2)=1. Which of the following statementis)

isl are) correct?
{A) There iz exactly one c¢hoice for such ™

(B} There are infinitely many choices for such b
() If i lies in the xy-plane then |e | = [, |

(MY If & lies in the xz-plane then 2 | u; | =]y |

Space for rough work

Answers for the above questions
Ans for Q.49: (B), (C) and (D) Ans for Q.50: (B) and (C) |
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SECTION 3 (Maximum Marks: 12)

= This section contains TWO paragraphs.

*  Baszed on each paragraph, there are TWO questions,

*  Bach question has FOUR eptions (A), (B), (C) and {I)). ONLY ONE of those four opliong iz
corredct,

L] For each question,; darken the bubble correapnnding ta the correct aption in the ORS,

*  Forench question, marks will be awarded in one of the fllowing mateporjes:

Folf Marks  : +3  Honly the bubble corresponding to the correct nption ig darkenoed
ZeraMarks 0 In all other cazes,
| _ |

FARAGRAPH | |

Foothall teame 7, and 7} have to play two pames against each other. It 14 asaumed that the
wutcomes of the two games are independent. The probabilities of T winning, drawing and lsing

. . L 1 1 . " .
| a game against 7, are =g and —, reapectively. Bach team gets 3 points for a win, 1 poirt for a |

draw and 0 point for a loss in a game. Lot X and ¥ denote the total points scored by teama T, and

Ty, respectively, after two games, J

Q51 PX>Y)is

(Al — Bl — ry i

4 B 1% [ : (D =

Qb2 PlX=Y)is

11 - 13 1

s —= (B] = ) == *
' 38 3 ) ¥ (D) 5
Space for rough work
Answers for the above questions
Ans for Q.51: (B) Ans for Q.52: (C) |
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I ' PARAGRAPH 2

: p X" ,
Lat Fi(x,,0) and F,(x,, 0), for x; =0 and x; >0, be the foc ol the ellipae 5 -’lrél— -1. Suppose a

parabola having vertex at the origin and focus at F, intersects the ellipse at pont M n the first
i quadrant and at peint NV in the fourth quadrant.

.53 The orthocentre of the triangle FMN is

9 e 2 T - L 2 =
(A) [_E‘"; (B) [E.L'.IJ @ |5 (D |:3.-.f3]

.54 If the tangents to the ellipae at M and N meet at R and the normal to the Fﬂrﬂhﬂ'ilﬂ at A
mects the r-axis at @, then the ratio of area of the tiangle MQR to area of the gquadrilateral
MENF, is

iA) 3:4 (B} 4:5 (Cy b6:8 (D) 2:3

END OF THE QUESTION PAPER

Space for rough work

Answers for the above questions
Ans for Q.53: (A) Ans for Q.54: (C) |

]
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