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READ THE INSTRUCTIONS CAREFULLY

GENERAL :

This sealed booklet is your Question Paper. Do not break the seal till you are instructed to do
SO.

The question paper CODE is printed on the left hand top corner of this sheet and the right
hand top corner of the back cover of this booklet.

Use the Optical Response Sheet (ORS) provided separately for answering the questions.

The ORS CODE is printed on its left part as well as the right part. Ensure that both<these
codes are identical and same as that on the question paper booklet. If not, contact the
invigilator. ’

Blank spaces are provided within this booklet for rough work.
Write your name and roll number in the space provided on the back coverofithis booklet

After breaking the seal of the booklet, verify that the booklet conta.ms 32 pages and that all '

the 60 questions along with the options are legible.

QUESTION PAPER FORMAT AND MARKING SCHEME 3 ; 2
The question paper has three parts: Physics, Chemns(ry and Mathematlcs E‘ach pan has

three sections.
Carefully read the instructions given at the beginning of.each se(mon

Section.1 contains 8 questions. The answer to:each question. IS a smgle dlglt integer ranging
from, 109 (both inclusive).
scheme: +4 for correct answer and 0.in all other cases

Sectnon.‘i contains 10 multiple choice questions with one or more than one correct option.
Marking scheme: +4 for correct answer, 0 if not attempted and --2 in allather cases.

Section 3 contains 2 “match the following” type questnons and you will have to match entries
in Column | with the entries.in Column 1.,

Marking scheme: for each ent g( n g;olum n I, +2 for correct answer, 0 if not attempted and
=1 in all other cases.

OPTICAL RESPONSE SHEET:

The ORS consists of an original (top sheet) and its carbon-less copy (bottom sheet).

Darken the appropriate bubbles on the original by applying sufficient pressure. This will leave
an impression at the corresponding place on the carbon-less copy.

The original is machine-gradable and will be collected by the invigilator at the end of the
examination.

You will be allowed to take away the carbon-less copy at the end of the examination.
Do not tamper with or mutilate the ORS.

Write your name, roll number and the name of the examination center and sign with pen in
the space provided for this purpose on the original. Do not write any of these details
anywhere else. Darken the appropriate bubble under each digit of your roll number.

W

J

Please see the last page of this booklet for rest of the instructions.

DO NOT BREAK THE w WITHOUT BEING INSTRUCTED TO DO SO BY THE INVIGILATOR




PART I: PHYSICS

SECTION 1 (Maximum Marks: 32)

This section contains EIGHT questions
The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive
For each question, darken the bubble corresponding to the correct integer in the ORS
Marking scheme:
+4  If the bubble corresponding to the answer is darkened

0 In all other cases

Q.1

Q.2

Q.3

Consider a hydrogen atom with its electron in the n'» orbital. An electromagnetic radiation of
wavelength 90 nm is used to ionize the atom. If the kinetic energv.of the ejected electron is
10.4 eV, then the value of n is (he — 1242 eV nm)

A bullet is fired vertically upwards with velocity ¢ from the surface of a sgherlcal planet.
When it reaches its maximum height, 1ts acceleration due to the planet’s g;'ﬁviiye,,us 1/4t of 1ts

value at the surface of the planet. If the escape velocity from the planet‘is s, e u/_ , then

..... =
the value of N 1s (ignore energy loss due to atmosphere) /; h

Two identical uniform discs roll without slipping on twig dlfterent sur facéa "Bianﬂ CD (see
figure) starting at A and C with linear speeds t,‘frd@ﬁ& ’“res;m@twelg andhlways remam in

contact with the surfaces. If they reach B and 9 with the
then v, in m/s is ( g = 10 m/s?) '

Space for rough work
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| PHYsICS |
Q.4 Two spherical stars A and B emit blackbody radiation. The radius of A 1s 400 times that of B

/.

3
and A emits 10* times the power emitted from B, The ratio L J of their wavelengths 4, and
Ap

Zy at which the peaks occur in their respective radiation curves kg

Q.5 A nuclear power plant supplying electrical power to a village uses a radioactive material of
half life 7" years as the fuel. The amount of fuel at the beginning is such that the total power
requirement of the village is 12.5% of the electrical power available from the plant at that
time. If the plant is able to meet the total power needs of the village for a mammum period
of nT years, then the value of n 1s

Q.6 A Young’s double slit interference arrangement with slits S, and S, igeim

saimmersed in water
(refractive index = 4/3) as shown in the figure. The posxtnons of max a on the surface of

water are given by x° =p?m*#® —d?, where A is the wavele a.-j;" r
index = 1), 2d is the separation between the slits and m i integer, The value 0 15

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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| pHYSICS |

Q.7 Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length
10 cm each, separated by a distance of 50 ¢m in air (refractive index = 1) as shown in the
figure. An object is placed at a distance of 15 em from the mirror. Its erect image formed by
this combination has magnification M,. When the set-up is kept in a medium of refractive

index 7/6, the magnification becomes M,. The magnitude Lo 1S
My
15 em v
- — > Y
50 em
Q.8 An infinitely long uniform line charge distribution of charg ¥ uni liegiparallel to

the y-axis in the y-z plane at z = "?)3 Taxof the electric

~

field through the rectangular surface ABCD fying n the -

éhitre at the
Gdse -
eV

S

origin is A—L-(so = permittivity of freenspacé-\),‘t n the value
nég - %

Space for rough work
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SECTION 2 (Maximum Marks: 40)

e  This section contains TEN questions
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of
these four option(s) 1s(are) correct
» For each question, darken the bubble(s) corresponding to all the correct option(s) in the
ORS
e  Marking scheme:
+4  If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
-2 In all other cases

1\

Q.9 Two identical glass rods S, and S, (refractive index = 1.5) have one convex®énd of radius of
curvature 10 em. They are placed with the curved qurfacec. at a dlst'm d as sh(mn in the
figure, with their axes (shown by the dashed line) aligned. Whenfa point Soupce

placed 1ns1de rod S, on its axis at a distance of 50 cm fro n the cur

(B) 70cm. %

Q.10 A condu ;hown m the ﬁguxe) ‘carrying f}\ﬁ&ant current [ is kept in the x-y plane in a

gnetic ﬁeld B If Bis thq{n rnitude of the total magnetic force acting on the
hen tbe correct statemé/t(s is(are)
| y

T > X

(?ér)/ lfgisalong z, F<(L+R) (%/Iffiisalong X, =0

(O 158 s albtg 3, Rt B) (D) If B isalong 3, F=0

Space for rough work
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Q.11 A container of fixed volume has a mixture of one mole of hydrogen and one mole of helium in
equilibrium at temperature 7. Assuming the gases are ideal, the correct statement(s) is(are)

(&) The average energy per mole of the gas mixture is 2R7T’
@ The ratio of speed of sound in the gas mixture to that in helium gas is \/6/5 :
(C©) The ratio of the rms speed of helium atoms to that of hydrogen molecules is 1/2.

(B The ratio of the rms speed of helium atoms to that of hydrogen molecules is l/ V2.

Q.12 In an aluminum (Al) bar of square cross section, a square hole is drilled and is filled with
iron (Fe) as shown in the figure. The electrical resistivities of Al and Fe are 2.7x10°% QO m
and 1.0x1077 Q m, respectively. The electrical resistance between the two ﬁi\(}es P and Q of
the composite bar is -

2 1875 2475
(3/\;%%?% © L0 ® 2540

Space for rough work
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Q.13 For photo-electric effect with incident photon wavelength %, the stopping potential is V.
Identify the correct variation(s) of V, with 4 and 1/4.

Vo Vo
(A) \ (B)
>, -5
V, Vo
© D) N

g o

ed into
Vernier

nd in
0 di isfons on the

8 equal divisions and a screw gauge with 100 divisi
callipers, 5 divisions of the Vernier scale coinci i
the screw gauge, one complete rotation of th
linear scale. Then: 1\

}A) If the pitch of the screw gauge»g twm@t
. count of the screw gauge is 0. Om. ) |

(B)

e pitch of the screw

of the screw gaugei?g

e least caunt of the [w'} &qleipf the wg/gauge is twice the least count of the
xuﬁr caﬁ%era, the leascx;ount of the \éxew gauge is 0.01 mm.

he' fleast &un\.@eiethe J.mear sc?g h‘the screw gauge is twice the least count of the
meraya pers 'bhst éou@ the screw gauge is 0.005 mm.

0
) |

‘S_A

untzq g& Vermer callipers, the least

Q/?‘Space for rough work
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Q.15 Planck's constant h, speed of light ¢ and gravitational constant G are used to form a unit of
length L and a unit of mass M. Then the correct option(s) is(are)

(A) M«JE (B) Moc»fa (C) Lcc‘/z &) Loc\/a

Q.16 Two independent harmonic oscillators of equal mass are oscillating about the origin with
angular frequencies @, and @, and have total energies E, and E,, respectively. The

2

variations of their momenta p with positions x are shown in the figures. If %=n and

% = n, then the correct equation(s) is(are)

p P <
Energy = E,

A)

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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| PHYSICS |

Q.17 A ring of mass M and radius R is rotating with angular speed w about a fixed vertical axis

passing through its centre O with two point masses each of mass 5 at rest at O. These
masses can move radially outwards along two massless rods fixed on the ring as shown in

] s :
the figure. At some instant the angular speed of the system is 5{" and one of the masses is

5 3 =2 ] .
at a distance of — R from O. At this instant the distance of the other mass from O is
5

5

(A)

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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[ PHYSICS ]

Q.18 The figures below depict two situations in which two infinitely long static line charges of
constant positive line charge density A are kept parallel to each other. In their resulting
electric field, point charges ¢ and -g are kept in equilibrium between them. The point
charges are confined to move in the x direction only. If they are given a small displacement
about their equilibrium positions, then the correct statement(s) is(are)

\\\?\

(A) Both charges execute simple harmonic motion.
(B) Both charges will continue moving in the direction of theix'di

(C) Charge +g executes simple harmonic motion while‘cl
direction of its displacement.

() Charge —q executes simple harmonic mofi
direction of its displacement. %

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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SECTION 3 (Maximum Marks: 16)

This section contains TWO questions

Each question contains two columns, Column I and Column II

Column I has four entries (A), (B), (C) and (D)

Column II has five entries (P), (Q), (R), (S) and (T)

Match the entries in Column I with the entries in Column II

One or more entries in Column I may match with one or more entries in Column II
The ORS contains a 4 x5 matrix whose layout will be similar to the one shown below:

v @EEE @
»@EEE@
0o @@ E®E@ o
2@ EE®

e For each entry in Column I, darken the bubbles of all the matcha
if entry (A) in Column I matches with entries (Q), (R) and (
bubbles in the ORS. Similarly, for entries (B), (C) and (D

e  Marking scheme:

For B umn |

+2 If only the bubble(s) corresponding to all
0  If none of the bubbles is darkened A

-1 Inall other cases L ¥

Q.19 nuclear prooesses g} e;; n ccxlum ,w)th the a@/gprlate option(s) in column I1.

Colum\l

C%)/ %bsox ption of thermal neutrons by g‘iU

¥
na nuclear r @\@ 52Co nucleus
W )

\(\ R) Energy production in stars via hydrogen
@ conversion to helium

(D) y-ray emission (S) Heavy water

(T) Neutrino emission

Space for rough work
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Q.20 A particle of unit mass is moving along the x-axis under the influence of a force and its total
energy is conserved. Four possible forms of the potential energy of the particle are given in
column I (@ and U, are constants). Match the potential energies in column [ to the
corresponding statement(s) in column II.

* Column I Column II
- 2
(A U(x)= ﬂ i< [5)2] (P) The force acting on the particle is zero at x=a.
2 a
B) U,(x)= Yy (ﬁ)- (Q) The force acting on the particle is zero at x =0.
2 \a

2 2 L\
(©) U(x)= 992 ( x ] exp{ . ( x ) ] (R) The force acting on the particle is'zero at x = -a.

(oa

0|~

(D) U,(x) = ?

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.20 A particle of unit mass is moving along the x-axis under the influence of a force and its total
energy is conserved. Four possible forms of the potential energy of the particle are given in
column I (@ and U, are constants). Match the potential energies in column I to the
corresponding statement(s) in column II.

" Column 1 Column IT
2 2
A Ux)= Uy 1 (ﬁ)zJ (P) The force acting on the particle is zero at x=a.
2 a
(B) U,(x)= Us (;".J- (Q) The force acting on the particle is zero at x =0.
a

2
Uy (xY £ (R) The force acting on the particle ié‘},\i‘a\ro at x=-a
© Uyw=2e —) i (_] g on the p .

oe

(D) Ux)= 70 -

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.26  All the Thiergy released from the reaction X - Y, A,G® = ~193kJ mol
is used for oxidizing M* as M* -> M* +2¢", E°=-025V.
Under standard conditions, the number of moles of M" oxidized when one mole of X is

converted to Y is
[F =96500 C mol ']

Q.27 If the freezing point of a 0.01 molal aqueous solution of a cobalt(IIf) chlétttde-ammonia
complex (which behaves as a strong electrolyte) is - 0.0558 °C, the number of chloride(s) in
the coordination sphere of the complex is
(K, of water = 1.86 K kg mol ]

Q.28 The total number of stereoisomers that can exist for M is "\\X\
HaC CHj;
H3C

m O

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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SECTION 2 (Maximum Marks: 40)

e This section contains TEN questions
e Each question has FOUR options (A), (B), (C) 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 option(s) in the
ORS
e  Marking scheme:
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
~2 In all other cases

Q.29 The correct statement(s) about Cr® and Mn® is(are)
{Atomic numbers of Cr = 24 and Mn = 25]

(A) Cr* is a reducing agent
Mn* is an oxidizing agent
Moth Cr* and Mn® exhibit d* electronic configurati

(D) When Cr* is used as a reducing agen
configuration ‘

.)..‘

‘»(K) \ n presence (B) Na,0,in water
(C) H,0,in prese\& of H,SO, (‘97/ Na,0, in presence of H,SO,
Space for rough work e
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| CHEMISTRY |
Q.32 The %vield of amamonia as a function of time’in' the rediction
N,(g)+3H,(g) = 2NH;(g), AH<0

at (P, T}) 1is given below.

% yield
~

time

\\\t\
If this reaction is conducted at (P, T,), with T, > T, the %yield of ammo
time is represented by

ia as a function of

(A)

time

Q.33 If the unit cell of a mineral has cubic close packed (ccp) array of oxygen atoms with

m fraction of octahedral holes occupied by aluminium ions and n fraction of tetrahedral holes
occupied by magnesium ions, m and n, respectively, are

11 1 T |

g g B R C ey o D P 30

25 '3 B) 1 2 (©) '3 (D) '8
Space for rough work =

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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J

Q.34 Compound(s) that on hydrogenation produce(s) optically inactive compound(s) is(are)

ﬂ H ﬁ\Br H Br
(&) mc?ow, e ch\){/CHa

Q.35 The major product of the following reaction is

o i. KOH, H,0
<\
“>CH, i H*, heat S

o}

CHs

(A) (B)

O —CH,

Q.36

Space for rough work

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.37 The structure of D-(+)-glucose 1s

' CHO

H——OH
HO——H

H—t—OH

H-—1—O0H

CH,OH

The structure of L-(-)-glucose is

CHO CHO CHO
HO——H H—+-OH HO—1—H
H——OH HO——H HO——H
(A Ho—{-H B)  H—oH (€©)  H-1—-OH
HO——H HO——H HO——H
CH,OH CH,0H CH,OH

Q.38 The major product of the reaction is

HaC CO,H  NaNO,, aqueous HCI

CHs NH; 0°C

(A)

23 "“ \ M NH2

W . D v

; KS CHy OH
o\

Qgc& for rough work

©)

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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SECTION 3 (Maximum Marks: 16)
¢ This section contains TWO questions
¢ Each question contains two columns, Column I and Column II
¢  Column I has four entries (A), (B), (C) and (D)
¢  Column Il has five entries (P), (®), (R), (S} and (T)
s Match the entries in Column I with the entries in Column IT
¢  One or more entries in Column I may match with one or more entries in Column I
e The ORS contains a 4x5 matrix whose layout will be similar to the one shown below:

PE D@
@) (@ (@] () (@)
(@) (@) (@) (&) (@]
)

e  For each entry in Column I, darken the bubbles of all the matching'e
if entry (A) in Column I matches with entries (Q), (R) and (T)

o  Marking scheme:
For each entry in Col
+2 If only the bubble(s) corresponding tosall
0 If none of the bubbles 1s darkened )
-1 In all other cases

Q.39 Matc aril_iAo_n.ii‘i'.gpecies gWenmColumn 1 @g&are/ present in the ore(s) given in
Colmﬁnl § \Sq/ ?
(A) at ?‘Q/ (P) Siderite
®) ide ® A (Q Malachite
(C) Hydroxide (R) Bauxite
(D) Oxide (S) Calamine

(T) Argentite

Space for rough work

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.40 Match the thermodynamic processes given under Column I with the expressions given under
Column II.
Column I Column II
(A) Freezing of water at 273 K and 1 atm (P ¢=0

(B) Expansion of 1 mol of an ideal gas into & ——«Q) w=0
vacuum under isolated conditions

(C) Mixing of equal volumes of two ideal gasesat (R) AS, <0
constant temperature and pressure in an «\\!\
isolated container

(D) Reversible heating of H,(g) at 1 atm from S) AU=0

300 K to 600 K, followed by reversible cooling
to 300 K at 1 atm

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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PART III : MATHEMATICS

SECTION 1 (Maximum Marks: 32)

e This section contains EIGHT questions
¢ The answer to cach question 1s a SINGLE DIGIT INTEGER ranging from 0 to 9, both
inclusive
* For each question, darken the bubble corresponding to the correct integer in the ORS
e  Marking scheme:
+4 If the bubble corresponding to the answer is darkened
0 In all other cases

Q.41 Let the curve C be the mirror image of the parabola y° = 4x with respest to the line
x+y+4=0.If A and B are the points of intersection of C with the hne y =-3, then the
distance between A and B is -

Q.42 The minimum number of times a fair coin needs to be tossedd
getting at least two heads is at least 0,96, is

Q.43 Let n be the number of ways in which 5 boys and ; : irls way
that all the girls stand consecutively in the qiteue Jhet] éjn which
5 boys and 5 girls can stand in a queue i irls stand

consecutively in the queue. Then thewalue of, ¥

s of the parabola y —4x dmw‘n ‘at L}%@d«bomtq of its latus rectum are
."‘ c;rcle(t~3) +(y-‘-2)‘*=r “then tl\ﬁj&a

Space fo\/r&sgi; work

eof r
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f)
Q.45 Let f: R — R be a function defined by f(x)={£)x]' xs; ,
, x>2
: ' ; i : W)
where [x] is the greatest integer less than or equal tox. If [I= f 22 7 dx, then the
2+ flx+1)

“

value of (41 1) 1s

Q.46 A cylindrical container is to be made from certain solid material with the following

constraints: It has a fixed inner volume of }/ mm”® ‘has a 2 mm thick solid wall and is open at
the top. The bottom of the container is a soltd circular disc of thickness 2 mm and is of radius
equal to the outer radius of the container.

If the volume of the material used to make the container is minimum wheq‘@e_inner‘radius

of the container is 10 mm, then the value of 18

2507

2

P B3

6
Q.47 Let F(x)= Izcosztdl for all xe R and /:[o,—

2

a continuous funetion. For

ae [0, %] if F'(a)+2 is the area of the regi
then f(0) is

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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[MATHEMATICSw

SECTION 2 (Maximum Marks: 40)

e This section contains TEN questions
s Each question has FOUR options (A), (B), (C) 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 option(s) in the
ORS
e«  Marking scheme:
+4 Ifonly the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubbles is darkened
-2 Inall other cases

\\\?\

Q.49 Let y(x) be a solution of the differential equation (1+e*)y + ye* =1. If = 2, then which

of the following statements is (are) true?

W y(-4)=0

B ¥-2)=0

(C)/ y(x) has a critical point in the interval (-

(D)  y(x) has no critical point in the interva
\

Q.50 Consider the family of all circles whagv,gentéxs straight 1@\>= x. If this family of
circles i§ represented by the aiffgrentfal equaﬁqn Qy,( 1=0, where P, @ are functions

. B -
¥i= :—i%,), tﬁjgn whlc}g{éje%llowing statements is (are) true?

®P=y-x

;',;"f—"" P v v
+y+ Yo’ < o P-Q=x+y-y-(y)
) 0
" Space for rough work
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Q.51 Letg: R— R be a differentiable function with g(0)=0, g'(0)=0 and g'(1)=0. Let

x

2/xik Y ; ()

flx)=3lx lg(x) <
0, =0

and h(x)=e" for all xe R. Let (foh)(x) denote f(A(x)) and (hef)x) denote h{f(x)).
Then which of the following is (are) true? -
(A) fis differentiable at x =0 M) his differentiable at x =0
(C) [eoh W dffférentiable at x=0 @) hof is differentiable at x =0

s 3
Q.52 Let f(x)=sin[%sint%sinx]l for all xe R and g(x)==%sinx for all xeR\\.‘\Let (f=g)x)

denote f{z(x)) and (go f)(x) denote g(f(x}). Then which of the followingd ) true?

(A) Range of fis t—-;— %} (B Rangeof fog i8-
(C) limM=£ (D) Thereis an xe R sucht =1
x 0 g(x) 6
—

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.53 Let APQRR be a triangle. Let é;:éﬁ, l),:-i_?.;' and Z-—-% If lal=12, I8|=4 3 and

b.c= 24, then which of the following is (are) true?

[P k.. .
@ T—[al—lf& CB) -—5-4-!0'—30
(C) |axb+cxal=48V3 (D) a.b=-72

Q.54 Let X and Y be two arbitrary, 3x3, non-zero, skew-symmetric matrices and Z be an
arbitrary 3x3, non-zero, symmetric matrix. Then which of the following matrices is (are)

skew symmetric? R}
Sl iy e 44 b

Ay YZ'-2%Y @B X"+Y

(C) X-tzfi —Z'ZX‘ (D) X23 +Y23

Q.55 Which of the following values of & satisfy the equation
(1+a)* (1+2a) (1+3a)
(2+a) (2+2a) (2+3a)’|=-648a?
(B3+a) (3+2a)® (3+3a)

A -4 ® 9

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.
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Q.56 In R’ consider the planes P,:y=0 and P,:x+z=1. Let P, be a plane, different from
P, and P,, which passes through the intersection of P, and P,. If the distance of the point
(0,1,0) from P, is 1 and the distance of a point (a, £, y) from P, is 2, then which of the
following relations is (are) true?

(A) 2a+f+27+2=0 (B) 2a-p+2y+4=0

(C) 2a+p-27y-10=0 (D) 2a-p+2y-8=0

Q.57 In R’ let Lbe a straight line passing through the origin. Suppose that all the points on L are
at a constant distance from the two planes P, :x+2y-z+1=0 and P,:2x-y+2-1=0. Let

M be the locus of the feet of the perpendiculars drawn from the points on L to the plane P.
Which of the following points lie(s) on M ?

> 2 1 11 5 1
(A) (O: -E»—E) (B) [__év_gt EJ (C) ('—E: o’ "6_]

Q.58 Let P and @ be distinct points on the parabola y*=2 PQ as
diameter passes through the vertex O of the parabol

area of the triangle AOPQ is 3v2, then which
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SECTION 3 (Maximum Marks: 16)

e  This section contains TWO questions

e Each question contains two columns, Column I and Column II

e Column I has four entries (.\). (B), (C) and (D)

e  Column II has five entries (P), (Q), (R), (S) and (T)

e  Match the entries in Column I with the entries in Column II

e  One or more entries in Column I may match with one or more entries in Column II
¢ The ORS contains a 4 x5 matrix whose layout will be similar to the one shown below:

PEEE®
DE®E O 4
@EEE®
PE®E®

e For each entry in Column I, darken the bubbles of all the mat
if entry (A) in Column I matches with entries (Q), (R)
bubbles in the ORS. Similarly, for entries (B), (C) and

e Marking scheme:
For each entrv in Column I
+3  Tenly the bubble(s)corrasponding 16 au (e (are)@lq;éned

0 If none of the bubbles is dar ken’éﬂb

~1 In a]l other cases

tries mple,
then darken these three

e

W, \ . W
1\ S i,

rSp; fo rough“&vo;{?/‘(/
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Q.59
Column I Column I1

(A) In R’ if the magnitude of the projection P 1
vector of the vector 1+ yij _; on ﬁ i+ j

is v3 andif @ =2+ /38, then possible
value(s) of |« | 1s (are)

(B) Letaand b be real numbers such that Q) 2
the function

—3ax® -2, x<l
/(x)={ ) i
bx+a”, x2=21 <N

is differentiable for all x € R . Then
possible value(s) of a is (are)

(C) Let w#1 beacomplex cube root of (R)
unity. If (3-3w+20%)"** + _
(2+3w-30>)""? + (-3 + 20+ 3w%)"? = 0.
then possible value(s) of n is (are)

Let the harmonic mean of two positive r

© Plancess Edusolutions Pvt. Ltd. ALL Rights Reserved.



VPLANCES

g

ere Plan Meets Success

Q.60

(A)

(B)

(©)

Column I

In a triangle AXYZ, let a, b and ¢ be the

lengths of the sides opposite to the angles

X, Yand Z, respectively. If 2(a® -b%)=¢’

sin(X-Y)
sinZ

of n for which cos(nzi) =0 is (are)

and A= , then possible values

In a triangle AXYZ, let a, b and ¢ be

the lengths of the sides opposite to the
angles X, Y and Z, respectively. If
1+cos2X —2cos2Y = 2sin X'sinY, then

possible value(s) of % is (are)

In IRg_, let J3_f+f, ;+J§f and ﬂ?+(l—ﬂ)}'

be the position vectors of X, Y and Z wi
respect to the origin O, respectively. If the
distance of Z from the bxsector of the
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Column 11
Py 1
@ 2
(R)

END OF THE QUESTION PAPER
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DARKENING THE BUBBLES ON THE ORS :

19. Use a BLACK BALL POINT PEN to darken the bubbles in the upper sheet.

20. Darken the bubble COMPLETELY.

21. Darken the bubbles ONLY if you are sure of the answer.

22. The correct way of darkening a bubble is as shown here: .

23. There is NO way to erase or “un-darken” a darkened bubble.

24. The magking scheme given at the beginning of each section gives details of how darkened
- and not darkened bubbles are evaluated. )

\\\?\
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