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1. This sealed booklet is your Question Paper. Do not break the seal t i l l  you are instructed to do
so.

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

3. Use the Optical Response Sheet (ORS) provided separately for answering the questions.
4. 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. lf not, contact the
invigi lator.

5. Blank spaces are provided within this booklet for rough work.
6. Write your name and roll number in the space provided on the back cover of this booklet.
7. After breaking the seal of the booklet, verify that the boo(qt c.gnlaips 3|.gAgqs. and that all

the 60 questions along with the options are legible. HamS Sy >til-tAb

QUESTToN PAPER FoRMAT AND MARKTNG scHEME : *fil:,ffi:t*ffiI?,
8. The question paper has three parts: Physics, Chemistry aft,it"lfiElhbnldtFsiri'diacn part has

three sections.

9. Carefully read the instructions given at the beginning of each section.
10. Section 1 contains 8 questions. The answer to each question is a single digit  integer ranging

from 0 to 9 (both inclusive).
Marking scheme: +4 for correct answer and 0 in all other cases.

1 1. Section 2 contains 10 mult iple choice questions with one or more than one correct option.
Marking scheme: +4 tor correct answer, 0 if not attempted and -2 in all other cases.

12. Section 3 contains 2 "match the following" type questions and you will have to match entries
in Column I with the entr ies in Column l l .
Marking scheme: for each entry in Column l, +2 tor correct answer, 0 if not attempted and
-1 in al l  other cases.

OPTICAL RESPONSE SHEET :

13. The ORS consists of an original (top sheet) and its carbon-less copy (bottom sheet).
14. Darken the appropriate bubbles on the original by applying suff icient pressure. This wil l  leave

an impression at the corresponding place on the carbon-less copy.
15. The original is machine-gradable and wil l  be col lected by the invigi lator at the end of the

examination.

16. You will be allowed to take away the carbon-less copy at the end of the examination.
17. Do not tamper with or muti late the ORS.
18. Write your name, rol l  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 rol l  number.
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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
r Marking scheme:

+4 If the bubbie corresponding to the answer is darkened
0 In all other cases
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Two identical uniforrn discs roll without slipping
figure) starting at A and C with linear speeds u,

contact with the surfaces. If they reach B and D

then u2rn m/s is ( g = 10 m/s2 t gq
\-/

u r=3m/s

Q.2 Two spherical stars A and

on two different surfaces AB and CD (see
and u2, respectively, and always remain in

with the same linear speed and u, = 3 m/s,
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Q.5 consider a concave mirror and a convex lens (refractive index = 1.5) of focal length

10 cm each, separated by a distance of 50 cm in air (refractive index = 1) as shown in the

fig,r"". An oblect is placei at a distance of 15 cm from the mirror. Its erect image formed by

th"is combination has magnification Mr. When the set-up.is kent in;qedium of refractive 
,

index 7/6, the magnifrcation becomes M ,' Themagnitude l# i " 
Q' ,. ,Y^o''
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PHYSICS

A nuclear power plant supplying electrical power to a village uses a radioactive material of

half tife ? years u, th" fuel. The amount of fuel at the beginning is such that the total porn'er

requirement of the village is l2.b% 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 mffium period

of nT years, th*tt the value of n is \j2i

double rence arrangement with slits Sr and S, is immersed in water

own in the figure. The positions of maxima on the surface of
,.L' - d' , where 2 is the wavelength of light in air (refractive

n between the slits and nt. is an integer. The value of p is

Air
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Q.6 An infinitely long uniforrn line

the y-axis in the y-z plane at z

field through the rectangular

origin ,, 
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PHYSICS

charge distribution of charge per unit length 2 lies parallel to

J5,o .= 
i:o (see figure). If the magnitude of the flux of the electric

L/

surface ABCD lying in the r-v plane with its centre at the

of free space), then the value of ru is
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Q.7 Consider a hydrogen atom rvith its electron in the nth orbital. An electromagnetic radiation of
wavelength 90 nm is used to ionize the atom. If the kinetic energy of the ejected electron is
10.4 eV, then the value of z is (hc = 1242 eV nm) Ae)

Q.8 A bullet is fired vertically upwards with velocity u from the surface of a spherica-l planet.
When it reaches its maximum height, its acceleration due to the planet's gravity is 1/4th ofits
value at the surface of the planet. If the escape velocity from the planet is u""" = uJF, then
the value oflfis (ignore energy loss due to atmosphere) 

F
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Two independent harmonic oscillators of equal mass are oscillating

angular frequencies or and co, .and have total energies Er and

variations of their momenta p with positioris r are shown in the

I - ru, then the correct equation(s) is(are)
R

PHYSICS

Q.e about the origin with
Er, respectively. The

fisures. If g = n2 anc
b
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SECTION 2 (Maximurn Marks: 40)

. This section contains TEN questions

. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE TIIAN 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
. Marking scheme:

+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

0 If none ofthe bubbles is darkened
-2 In all other cases
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PHYSICS

Q. 10 A ring of mass M and radius .R is rotating with angular speed a about a fixed vertical axis

passing through its centre O with two point masses each of mass 4 at rest at O. These
8

masses can rnove radially outwards along two massless rods fixed on the ring as shown in

the figure. At some instant the angular speed ofthe system is 9, ,rrd one ofthe masses is

at a distance of ].R from O. At this instant the distance ofthe other mass from O is
5
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PHYSICS

Q.11 ions in which two infinitely long
y ), are kept parallel to each oth
-g are kept in equilibrium betw
r direction only. If they are given
:n the correct statement(s) is(are)

I- -1- . - - - -

l-q
I !:,i."I

The figures below depict two situat
constant positive line charge densit

electric field, point charges q and
charges are confined to move in the
about their equilibrium positions, thr

lrrl^l t/.
I I ---o l-' r
/ i+q

+ | 9.n',
ll,

static line charges of
er. In their resulting
een them. The point
a small displacement
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ruSlfin?''S;
Both charges execute simple harmonic motion.

M Both charges wiII continue moving in the direction of their displacement.
-4

,,J6 Charge *q executes sipple harmonic motion while charge -q continues moving in the
direction of its displacement.

(D) Charge -q executes simple harmonic motion while charge *q continues moving in the
direction of its displacement.

Q.12 Two identical glass rods S, and S, (refractive index = 1.5) have one convex end of radius of
curvature 10 cm- They are placed with the curved surfaces at a distance d as shown in the
figure, with their axes (shown by the dashed line) aligned. When a point source of Iight P is
placed inside rod S, on its axis at a distance of 50 cm from the curved face, the light rays
emanating from it are found to be parallel to the axis inside Sr. The distance d is

<-Sor -  < $2t

(A) 60 cm 6yt'to " 6fao" (D) 90 cm
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PHYSICS

Q.13 A conductor (shown in the figure) carrying constant current 1is kept in the r-y plane in a

uniform magnetic field .d. If F is the magnitude of the total magnetic force acting on the
conductor, then the conect statement(s) is(are)

J

+
I
l--

Q. 14 A container of fixed volume has a mixture of one mole of hydrogen and one mole of helium in
equilibrium at temperature ?. Assuming the gases are ideal, the correct statement(s) is(are)

...
Sf The average energy per mole of the gas mixture is 2.8?.

(B) The ratio of speed of sound in the gas mixture to that in helium gas ;s ./e/f .

(C) The ratio of the rms speed of helium atoms to that of hydrogen molecules is 1/2 .

1pr'tt " 
ratio of the rms speed of helium atoms to that of hydrogen molecules is tlJi .
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PHYSICS

Q.15 In an aluminum (Al) bar of square cross section, a square hole is drilled and is frlled with
iron (Fe) as shown in the figure. The electrical resistivities of Al and Fe are 2.?xl0-8 f) m
and 1.0x10-7 C) m, respectively. The electrical resistance between the two faces P and Q of
the composite bar is
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)" , the stopping potential is Vo
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Q.16 For photo-electric effect with incident photon wavelength
Identifi'the correct variation(s) of Vowith ,L and Ll ). .
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PHYSICS

Q.17 Consider a Vernier callipers in which each I cm on the main scale is divided into
8 equal divisions and a screw gauge with 100 divisions on its circular scale. In the Vernier
callipers, 5 divisions of the Vernier scale coincide with 4 divisions on the main scale and in
the screw gauge, one complete rotation of the circular scale moves it by two divisions on the
linear scaie. Then:

(A) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least
count of the screw gauge is 0.01 mm.

(B) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least
count of the screw gauge is 0.005 mm.

(C) If the least count of the linear scale of the screw gauge is twice bhe least count of the
Vernier callipers, the least count of ihe screw gauge is 0.01 mm.

(D) If the least count of the linear scale of the screw gauge is twice the least count of the
Vernier callipers, the least count of the screw gauge is 0.005 mm.

Q.18 Planck's constant h, speed of light c and gravitational constant G are used to form a unit of
IengthrL and a unit of mass M. Then the correct option(s) is(are)

,1*/ru*f.* (B) *;& ,r/LnJi
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(B)
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(D)
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Column II

(P) AbsorPtion of thermal neutrons bY ';;U

(Q) 3? Co nucleus

(R) Energy production in stars via hydrogen

conversion to heliurn

Heavy water

Neutrino emission

(s)

(r)

@
@@
@@

@
F'or each entry in colurnn r, darken the bubbles of all the matching entries' For exatnple'

if entry (A) in column I matches with entries (Q), G) and (T), then darken these three

bubbles i r r theoRs.Simi lar ly , forent r ies(B) , (C)and(D) .
Marking scheme:
For each entrv in Column I'

+2 If only the bubble(s) corresponding to all the correct match(es) is(are) darkened

0 If none of the bubbles is darkened

-1 In aII other cases

Q.19 Match the nuclear processes given in column I with the appropriate option(s) in column II'

@
@
@
@

@
@
@
@

Column I

(A) Nuclear fgsion

(B) Fission in a nuclear reactor

(C) B-decaY

(D) y-ray emission
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e.20 A particle of unit mass is moving along the r-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 (o ancl Uo are constants). Match the potential energies in column I to the

corresponding statement(s) in column II.

(A)

(B)

Colurnn I

u,(*)=+[' (;)')'p
u,(*)=+[;)'

Column II

(P) The force acting on the particle is zero at x - Q

(Q) The force acting on the particle is zero at r - 0

(R) The force acting on the particle is zero at x - -o.

(S) The particle experiences an attractive force

torvards r = 0 in the region l*1. o .

(T) The particle with total pnorcrv U o (l energy -f can oscillate

about the point x - -a, .

a

#a ?':'
-J- C) t: :

tsiil r-,
TUaA
Se EF

(c) u,(*)=+(:j'u*

(D) un@)=+l:;t
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SECTION 1 (Maximum Marks: 32)

This section contains EIGHT questions'I nls sectron conf,alrls l]/l(in r ques[rons r3r
The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 toY Uotf,
inclusive

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

Marking scheme:

+4 If the bubble correspoqding to the answer is darkened Ff
0 In all other cases 

^ 

A -, o Nl r- A e tO

]c\; ,l 
.- 1

Ol-.-  c1

-R
t .-/

Q.2 1 For the octahed ral complexes of Fe3* in SCN- (thiocyanato-S) and

environments, the difference between the spin-only magnetic monlents in
(when approximated to the nearest integer) is

q.22

[Atomic number of tr'e - 26] @
Os

total number of linear molecule(s)/ion(s) where the hybridization of the central atom
have contribution from the d-orbital(s) is fn)\|/
[Atomic number : S = 16, Cl - I7 , I  = 53 and Xe - 54]

q.24 All the energy released from the reaction X + Y, A.GO = -193 kJ rnol-1

is used for oxidizing M* as M* -> M3* + 2e-, E0 = -0.25V .

Under standard conditions, the number of moles of M* oxidized when
converted to Y is ,,h
lF :96500 C mol- i  f  ( !

[Atomic number of tr'e - 26] (4) Os 
o / \ o\-/ 

,r'*)' / l ^1 x ,. x x v..
Among the tr iatomic molecules/ ions, R2frr ,S,Up,W;, Or,  lgtr , ICI; ,  I ;  and XeF",  the

Q.23 Not considering the electronic spin, the degeneracy of the second excited state (n = 3) of

H atom is 9, while the degeneracy of the second excited state of H- is

in CN- ligand
Bohr magnetons

el
O

b9 
*\so 

o

does not

one mole of X is

b. rsc{J

Jd s2-

4r <u. 'lL

l .e
a1 4
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+
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Q.25 If the freezing point of a 0.01 molal aqueous
complex (which behaves as a strong electroiyte)

the coordination sphere of the complex is

[K, of water = 1.86 K kg mol-t f  1}

Q.26

CHEMISTRY

solution of a cobalt(Ill) chloride-ammonia
is - 0.0558 "C, the number of chloride(s) in

The total number of stereoisomers that can exist for M is

Haco.cHs t 
]', o_

1\ mo, ,,'.. m
H3cF( utu/ ," Y-*M b A 

cv'^

L)
L

q.27 The number of resonance structures for N is

@oH 
NuoH- 

N @

Q.28 The total number of lone pairs of electrons in NoO" is@/
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CHEMISTRY

SECTION 2 (Maximum Marks: 40)

. This section contains TEN questions

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

o For each question, darken the bubble(s) corresponding to all the correct option(s) in the
ORS

. Marking scheme:
+4 If only the bubble(s) corresponding to aII the correct option(s) is(are) darkened

0 If none ofthe bubbles is darkened
-2 In all other cases

Q.29 In the following reaction, the major product is

1 equivalent HBr Ufr

w
\
L-....--c\ acAL

?ru
ftc'T\y'

Bi

FO.-+
9Hg

urc,)\"cH'

?*.
(A) 

""AY"^tBr

?H.(c) n2c+er

Q.30 The structure of D-(+)-glucose is

o
OH
H
O H
OH

20H

- cHs
'@H3cgar

tf-.*<*".-,.^.
W5\' K

L\h C}.\ r2
I,,\--'g

C H-1-
-t-
:[

I
C H

H
HO

H
H

Matfts oY Sut-tnu
Ph" (+755) 32i)0ooo

nmr"v. tek [i+! a 3$ g $ . c0 r'
qHOPAl* M.P. lndia

CHO
Ho-l-H
H-f oH

(A) HofH
Ho-r-H

cH20H

H

- H O
,,JW H

HO

HO
HO

(c) H
HO

HO
HO

(D) Ho
H

CH-r
t--t-
-T-

CH

o
OH
H

OH
H

zoH

o
H

H

O H

H

20H

o
H
H

H

OH

zoH

CH
-]-

I
T-r
-t-

CH

CH-t
t-
I

I
CH

The structure of L-(-)-glucose is

x Z

il i,gtl
.  r  i ! ;

' "  . : ! ' :

a't

i'" l] i'
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Q.31 The major product of the reaction is h-.
I

\)

cr.r.r\ /-r"d

%"'
CHEMISTRY

tr.J-1-c02H

cHe NHz

NaNO2, aqueous HCI

00c
U-\ o,p

t..y^yco2H

cHs oH

Maths bY $JHAU
Ph. (o:lis) 3200000

,vrvw.teko$lasse$ ' oc r
nl{flF}AL Nq.P, i,;.;\';:.

H3C-,-ar^t._.,. NH2
(D) I I

cHg ou

and Mn3* is(are)
- 251

Matl's bY StJl'ilt:' 
il-to755i S2ooom

${ftry . tbkoci asss s' co !r'
" 
iioPnl. i,l'P' iit''fta

J6

_M

Q.33 copper is purified by electrolytic refining of blister
this process is (are)

(A) Impure Cu stri.p is used as cathodei
-/'

JW Acidified aqueous cuso+ is used as electrolyte

,@ Pure Cu deposits at cathode*
./

JPT Impurities settle as anode-mud

copper. The correct staternent(s) about

Maths by $Jl-Gtr
Ph. (0755) 3200CICI0

r,r.,A/W. tekocl a $s0$ " co n,
p,!]OFAL. M.E lndia

H3C--,.^-..-, NH2
(A ) l=

cHs oH

tr.)-:.c02H

cHs oH

Q.32 The correct statement(s) about Cr2*

fAtomic nurnbers of Cr = 24 and Mn

Jr{ Crzn is a reducing agent
,/

(B) Mn3* is an oxidizing agent

Both crz* and Mn3* exhibit d4 electronic configuration

When Cf* is used as a reducing agent, the chromium ion attains d5 electronic
configuration

Space for rough work
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CHEMISTRY

Q.34 tr'e'* is reduced to tr'e'* by using

(A) HrO, in presence of NaOH

(C) HrO, in presence of H2SO1

If this reaction is conducted at

time is represented by

(B) NarO, in water

(D) NarO, in presence of H2SO4

Q.35 The %5'ield of ammonia as a function of time in the reaction

N, (s) + 3H, (s) + 2NH3 (g), A H < 0

at (P, 4) is given beiow.

Maths bY Sf'tAts
Ph. (0755i 3200000

rrww.telicc!asse$ tcr
, .  ' r - . lar i  tC. i ] .  i : : r , , i

. )r ylru .t\oq

*-*: \\rork 
t**,^

_2 \

\$no'

'R13,3J)Hm-_
q,Xlf:i^il''-;::"

r t E

#ffi 3#
- X  { D -EdH frS
*ci ?; 

*,

sgs6
#n Es

(A)

(c) (D)

E
OJ. ;

N

'NaYld4

)h6

t ime

(P, Tr) , with T2 > f , the %yield of ammonia as a function of

E
c,' ;

N

t ime

-o
(u.;

>R

E
c)'=

s

t ime

-]c

a)'=

s

t ime
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{H\ 
'tr-\ t+w

If the unit cell of a mineral t-,u. ffii. close packed \ccp)
m fractton of octahedrai holes occupied by aluminium ionsTild

i 1
t

4 8
I
4

gk Mttn tzq

\
g

8'-
,+

{*\

occupied by magnesium ions, m and n, respectively, are

* { ; , *

array of oxygen atoms with
n fractton of tetrahedral holes

(D)

CHEMISTRY

Q36

(B) 1, (c)
22

Q.37 Compound(s) that on hydrogenation produce(s) optically

t...tt
(A) H3c'VcH3

H ,.Br
r r  / a  \ . '

(c) -"Y'^at,
cHg

compound(s) is(are)

15v
{

^ -+-vu,,; W>
ful-c'Y' l t

t\..,*

hrre
is

cHs

cHs

Maths bY S[lHAt:
Ph" (fl755) 320ffi

ir*slv " ie k ncl a ss8 g. c0 fr'
BHCPAL M"f. lnrllaQ.38 The major product of the following reaction

o

d"
cHg

i .  KOH, H2O
..""-...----,'

CHs i i .  H+, heat

d"
o

G|

(B)

(c) (D)

tfc^i w

^r-iT* -ff n'"
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SECTION 3 (Maximum Marks: 16)
This section contains TWO questions

Each question contains two coltrmns, Colurnn 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 r,vith the entries in Colurnn II

t laths by SUhlAtr
Ph. (0755) 320m0

www.tekCIcla$$og.o0rn
qHCPAL M.R India

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

@ @@@(A)

l',leths by $.JFlAts
ph. {0755) 3200000

,vui\rv. tekocl a ss6 s. eo m
itr_l0pAl. f\4.P. i:iia

(B) @@ @@&I
(c) @@ @@@

@ @@

lvfaths by SUf"lAt*
Ph. (0755) 32m0fri

nnsw. tekoe la$e6s. c0 m
P [-l0PAl-. M.P, lnrir:r

(D)

For each entry in Colurnn I, darken the bubbles of ail the matching entries. For example,
if entry (A) in Colurnn I matches with entries (Q), (R) and (T), then darken these three
bubbles in the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme:

tr'or each entrv in Colurnn I-
+2 If only the bubble(s) corresponding to all the correct match(es) is(are) darkene,C

0 If none of the bubbles is darkened
-1 In all other cases

CHEMISTRY

Q.39 Match the anionic species given in column I that are present in the ore(s) given in
Column II.

Column I

(A) Carbonatu tDi- [g ,t]

(B) Surphide +'lf J
(C) Hydroxide 0R" tg]

(D) oxide 02- fY, RJ

Column II

(P) Siderite s\or-

(Q) Malachite cutol'tvtoil)r

(R) Bauxite A\rot' LHt o

(S) Calamine fe(d3

(T) Argentite Mz)

$F#,*
B"n€ t
s5$#
Ef $st

Space for rough work
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CHEMISTRY

the expressions given under(].10 Match the thermodynamic processes given under Column I with
Column lI .

r L

lF;s
1F.$ H
ir$ d
ge $*.

(A)

(B)

Colurnn I Column II

tr'reezing of water at 273K and 1 atm (,f-lgiD (P) e = 0

Expansion of I mol of an ideal gas into a -., (Q) w = 0

vacuum under isolate d conditions f P tts rE )

Mixing of equal volumes of two ideal gases at (R) 4,S",,, < 0
constant temperature and pressure in an
isolated container

(D) Reversible heating of H"(S) at 1 atm from (S) A[/ = 0

300 K to 600 K, followed by reversible cooling
t o S 0 0 K a t l a t m  

@

fvlaths bY SUHnt:
Ph. (0?5$) 3?00000

s/'$iw . te kocl a$s6 $' co l?'
RHCPAI-. M.P' ir*a

(c)

lvtaths bY SUt'tAtr
Ph. (0755) 3200000

mrw. tekoel a s-*o g " f,s r'
B}{CPA[- $Y'i.P. lndla

END OF PART II
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Maths $JhrAu
SECTION 1 (lVlaxirnum Marks: 82) Ph. (0755) 3200ffi

a

a

This section contains trIGHT questions
The answer to each question is a SINGLE DIGIT
inclusive

For each questio' ,  darken the bubble corresponding
Marking scheme:

s1SBi. tekocl a$$ s s. 00 m
q:{cpAl. fu!.n lnrlia

INTEGER ranging from 0 to g, both

to the correct integer in the ORS

+4 If the bubble corresponding to
o In atl other cases GI)\ 6 1 l

,\ v'D I
elo

v Q.41 Let n6" ,n"
that all the
5 boys and

girls stand consecutiveiy
5 girls can stand in a

-T-
4\  e ' .1

5 boys and 5 girls
in the queue. Let
queue in such a

\T\

s$'-'
can stand in a queue in such a way
nt be the number of ways in which
way that exactly four girls stand

consecutively in the queue. Then the valu 
" 

of L

G l) [q) 
'L

q.42 If the norrnals of the parabola y2 = 4x drawn at

tangents to the circle (r - 3)' + (y + 2)' : ,t , then the

its

) or,
L

Iatus

$1.9rbr'B+i
fs B s9!
rectum are

(

Q.43 Let / : rR-+rR beafunct iondef inedby f ! l={ t : l ' ; , i ,  LJ 
O*,=. j  , " I{u' 

2 ' o' s({' ' ' +t"

v

where [rl is the grearest inreger less r]ran or equal to rJf , =i a ifrg') ,ro,, i), ,fr" .J{;tiaths by SUHAb 
' 

K\ J,2+ [1x+11^ ., . \\- '.
varueor(4/-r) is nn.1ozSil3200000 V) *{i:il,n +,e:{,\rrnt'yv.teksciasscs.com itu' 

'* = 
,r+lq.44 A cvlindrical container is ftii0RAirn[ffF. hdtr certain solid material with the following

constraints: It has a fixed inner volume of V mm3 , has a 2 mm thick solid waII and is open at
the top. The bottom ofthe container is a solid circular disc of thickness 2 mm and is ofradius
equal to the outer radius of the container.

If the volume of the material used to make the container is minimum when the inner radius

of the container is 10 mm, then the valu" of 
V 

i.
250 n
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Lo,6,t + Xinnr, =- tartn r),,1 * ihlr ,, [rfi.1 ],i n1r

?'til :$o'9 li)" : I l- 3 D,r\r*"(a
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- *  - f - ' f  
u^L '4 a

Q 45 Let  
" j r ,  

-  
!L"or ' ta t  for  at l  r  e IR'  

" ; ;  t '  
[0 , ; ]  

-  [0 ,  - )

r- [ - 28\n\x1*t1

[ -

be

Hr

.r L-.
J ^ n ,

SFqEI
*5*s
d5 #uona
bsf:
3 559
ir F;r

k

r f '
|  1 l

oe l0 . : l . l f
|  9 t '
L  " )

then /(0) is

The number of d

@

F'(h) + 2 is the area of the region

3
r i  )  i  \ l t$1.\-/ f Lq\* l-

bounded by r  :0 ,

r + s i n 6  x : 2
<)

J : 0 ,  y - f ( x )  a n d . r - o ,

Stn) \"f*) --ot?[]t+l
J

L

a continuous function. For

with respect to the line

the line J : -5, then the

istinct solutions of the equation

5  e ^-cos-  zx +cosn r  + s ina r  + cos6
4

5=i*w,w $=+
t-_-9 l*,2 

8 G---tL-
t a 3-t:/ '

I
l
l
I

$.*'", -F'nbx + /= /

in the interval l0,2nl ts 
, I "in7

*  k ,zn)  4ye la t t r ]

$ Cos4, . r' 4L^
T rNEn =Tl 4 e")

q.47 Let the curve C be the mirror image of the parabola y' - 4x
x+y+4-0. I f  A  and B are  the po in ts  o f  in tersect ion o f  C wi th
distance between A and B is ril-'

l?

o

^ F.. . Q.48 The minimum number of times a fair coin needs to be tossed, so that the probabilitv of
= ; S 

getting at least two hea-ds is at least 0.96, is 
B , \n r< ,.rrrrt r )

.  iq ;
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MATHEMATICS

SECTION 2 (Maximum Marks: 40)

o This section contains TEN questions
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of

these four option(s) is(are) correct
I For each question, darken the bubble(s) corresponding to ali the correct option(s) in the

ORS
o 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 aII other cases

I n  IR" ,  cons ider  the  p lanes  1 ,y :0  and  Pr :x *z=L .  Le t  PB be  a  p lane ,  d i f fe ren t  f rom
P, and Pr, which passes through the intersection of I and P2. If the distance of the point
(0, 1,0) from PB is 1 and the distance of a point (a, f , y) from PB LS 2, then which of the
following relations is (are) true?

(A )  2a+ f+2 r+2 -0

(C )  2a+ f -2y -10 :0

I

In IR", Iet L be a straight line passing through the origin. Suppose that all the points on I are
at  a constant  d is tance f rom the two p lanes 1,  *  +2y -  z  +1 = 0 and Pr :2x -  y  + z-1 -  0 .  Let
M be the locus of the feet of the perpendiculars drawn from the points on L to the plane 4.
Which of the following points lie(s) on M ?

(B) 2a - F + zy + 4: o Flaths PY PHAU
Ph. (0?55) 3200000

(D) 2a - f + 2y-8 = 0 *fru,lrJ.tokoclassgl.cofT'- 
nF|OPAL M.P. indla

-2, o, rl
6  6 )

*2

Space for rough work

24t32



--'-''-'2

-C 
| ''')

MATHEMATICS

Q.51 l€t P and Q be distinct points on the parabola y2 =2x sudn that a circle with pe as
diameter passes through the vertex O of the parabola. If P lies in the first quadrant and the
area of the triangle AOP@ is 3J2, then which of the following is (are) the coordinates of p?

/  - \
(A) \+, z^lz) / - \(B) le, 3J2 / tcl

1
r-

42
(D) b,a)

Q.52 Let y(.r) be a soiution ofthe differential equation (l+e")y'+ye" =1. If y(0) =2, then which
of the following statements is (are) true?

l1
t - .

[ 4 ' ,

,z:)

#s gr
3a*fig qEr'
Pf *;r

k
Q.53

{YY(-4)=o
(B) il-Z) = 0

e{+ lc
€+ l

3.
(C) y(x) has a critical point in the interval (-1, 0)

/frf y@) has no critical point in the interval (-1, 0)

(A )  P -y+x

(C )  P  +Q -1 -  x+  y  -Fy '+ ( y ' ) '

Kt?-'
#
_,ti ,,
t=*r.
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J*
,,J

: l

L'I =
E_l

Consider the family of all circles whose centers lie on the straight line y - 5. If this family of
circles is represented by the differential equation Py" + Qy' + 1 : 0, where P, Q are functions

of x, y and. y' (heire y' = d-J 
, " d2 Y '

d,x, 
y" =W ), then which of the following statements is (are) true?

(B )  P : J - x

(D )  P -Q=x+y -y ' - ( y ' ) '
€i+ I
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Q.54

MATHEMATICS

l,etg: IR -+ IR be a differentiable function with g(0)=0, g'(0)=0 and g'(t)+0. Let

[ ! r * ' l ,  , *o b\o l - "  t ' t r ] ru  ,
I \ x )=1 t r l

I  0 .  r=0

and ft(*)=ei'r for all re IR. I-nt (f.h)(x) denote /(A(r)) and (fr,./)(r) denote fr(/(r)).
Then which of the following is (are) true?

(A) /isdifferentiableat.r=0 (B) hisdifferentiableat r=0 iffit$tffi
(c) /.h is differentiable at r =0 (D) ft ./ is differentiable at " 

=o *r"JoflnTfi;

Let /(r) = sin[a 
"t"(;"*")) 

for a]I  re IR and g(r) --f ,sinx for al l  re R. tet (/ .g)(r)

denoie /(g(r)) and (g. /)(*) denote g(/(r)). Then which of the followins is (are) true?

..Jgf/Range"rfi.[-],ll d{Range ", I r r'l
L o  o l  

' o r log  t t l - t 'Z l

,(v I '^ f (*) - o
\ / '  ,_+o g( r )  6

@A"re is an tr € lR such that (g " /Xr) :1

f r E

ts 8*,
, xR $  F

ilH $rt
.Fffi jI.:
#qE$
#tr $r,

}r
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Let LP}R be a triangle. Let ;, -&,, i -
-) -+

b . c = 24, then rvhich of the following is (are)
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Q.56
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(D)
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f-- t't 

f
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R P  a n d  c  -  P Q .  I f  l d l = I 2 ,

(A) =30

- + - - ) J r

(C )  l oxb+cxc i l =48J3 trd

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

(A) Yt zn - znYt l-

Jy xnz'-zsxn

(A) -4

Q.5B Which of the following valuesof a satisfy the equation

r"tath$ bY S\Jnnu
- -G48a ? 

lur#utWnit 32ooooo

48lr:ffi:'?'ffi"
(c) -e (D)

Space for rough work

(B) y++ *y++ *
- /  -oD 9

,JW X" +Y23 /L
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MATHEMATICS
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SECTION 3 (Maximurn Marks: 16)

This section contains TWO questions
Each question contains two columns, Colurnn 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 4x5 matrix whose layout rvill be sirnilar to the one shown below:

Maths by SUHAU
Ph. (0755) 3200000

rww.tekoeNas$s$.c0nl
BFfOPAL M.P india

(A) @@@
@@ @@
@@ @@

Maths by SUHAU
ph. {0755) 3200C00

r=..t ffvfit. tekociasseg. Oom
[ ( I/ I BHC:T}AL il4.P. INdIA

(B)

(c)

(D) @@@
For each entry in Column I, darken the bubbles of all the matching entries. For example,
if entry (A) in Column I matches with entries (Q), G) and. (T), then darken these three
bubbles in the ORS. Similarly, for entries (B), (C) and (D).
Marking scheme:

For each entry in Column I.
+2 If only the bubble(s) corresponding to all the correct match(es) is(are) darkened

0 If none of the bubbles is darkened
-1 In all other cases

Space for rough work

x2 28t32



MATHEMATICS

Q.5e

(P)(A)

Column I

In IR', if the magnitude of the projection

vector of the vector 
"i+ 

pj o" /51*;

is .6 and if a = 2 * J-gp, then possible

value(s) of la I is (are)

such that

Then

(C) Let co * 1 be a complex cube root of

unity. If (3 - 3ar + 2a2;an+3 *

(2 + 3at - 3co27an+3 + (-3 + 2at + Ja] )n'*u : 0,
then possible value(s) of n is (are)

(D) Let the harmonic mean of two positive real
numbers o, and b be 4.If  q is a posit ive real
number such that e,,5, q, b is an arithmetic

progression, then the value(s) of I q - a I is (are)

Column II

(Q) 2

ivlaths by SlJl'tAt:
Ph. (0?55i 320CIm0

r*wus " tek0cl a ssg s . c0 r'
BI{0PAL l;i.F, lndia

(R) 3

(r) 5

E

IH fiE
$F€$

(B) Let o and b be real numbers
the function

,  ,  [ -  Bo,xz  -2 ,  x  < l
l\:t) - 1

t  bx *e ,2 ,  x> I

is diff'erentiable for all tr € jR
possible value(s) of o is (are)

(s)

Space for rough work

x2 29t32



MATHEMATICS

Q.60
Column I

(A) In a triangle LXYZ, let o, b and c be the
lengths of the sides opposite to the angles
X, Y and Z, respectively. If Z(o2 -bt) - c'

w h e n  a = 0  a n d  a = 1 ,  i s ( a r e )

Column II

(P) 1

Meths bY SUHAto
and. ).- 

sin (X : Y) 
, then possibte vatues 

ph. (CI755) 32C0000
stnZ 

) L- 
gnpt-*,tek,;)fi1i.;3g'gS.Cgfn

of n for which cos(nn,l) = 0 is (are) pli'{OF;\i-, it4.ir1 lndia

(B) In a triangle AXYZ, Let o,, b and c be (Q) z
the lengths of the sides opposite to the
angles X, Y and Z, respectively. If MAthS by SU'l-iAt*
1 + cos 2X - 2 cos 2Y = 2 sin X sin Y, then ph. (0ISS) A200000

possibte value(s) of + is (are) *unr'tekocleffieg'com'
b i::i"lOPAL M.p. lndle

(C) In R1 let .[ i* j, l..F; and p?+(1 - B)j (R) B
be the position vectors of X, Y and Z wrtln
respect to the origin O, respectively. If the
distance of Z from the bisector of the acute

---> a
tekoclass-$s ' c'': rTr

*. then possible VyWW'teK0Glas;-'r.r 
' irl '

Jt'-^^"^ RiqcpAL. M.F, i i ' i i :.
angle of OX with OY is then

value(s) of  lF I  is(are)

(D) Suppose that F(a) denotes the area of the (S) 5

region bounded by r = 0, x = 2, !2 = 4x

a n d  y  - l a x - 1 1 + l a x - 2 1 + a r ,  w h e r e Maths by S[JI'{A(;
Ph. (0755) 3200000

www. tekocl a $ $$'$. cs rr'
BHOPAL tut.P, IndE

(r) 6

a e {0, 1}. Then the value(s) of F(a)*;,',E,

END OF THE QUESTION PAPER

Maths bY Suinnu
Ph (0?55) sz()cot)o

x2 30/32



T-Til{ffffil.*ffiIiflt,*:,',.'-CODE

DARKENING THE BUBBLES ON THE ORS :

Use a BLACK BALL POINT PEN to darken the bubbles in the upper sheet.
Darken the bubble COMpLETELY.

Darken the bubbles oNLY if  you are sure of the answer.

19 .
20.

21.
22.

23.

24.

rYaths bV $JHfrs
Ph, (0it5i sa00000

The correct way of darkening a bubble is as shown here:rne correcl way ol oarKenlng a bubble is as shown here: lD.nnn,.tgkUClaSSSg.Cg!'n
There is NO way to erase or "un-darken" a darkened bubble. qHCpAL. [$.P. ilr'i;r
The marking scheme given at the beginning of each section gives details of how darkened
and not darkened bubbles are evaluated.

NAME oF rHE cANDTDATE $hnlt tR $ IAf sI N ctH
FiArM bi sunAb

RoLL No I.9 q 12 ?L Ph. (o75sj gzr:oooo
wwvl. tekocl a B$ ss. c0 rn

I HAVE READ ALL rHE tNSrRUcloNS I have H,?3$h3'i5;',{iff1, name and roll
AND SHAI

Maths bV *S{At= 
BY THEM number of the candidate, and that question

Ph. (0?55) IzOOOOO Mathftri'SltRgs 
codes are the same

www.tbkoelas-qss'e0rr Ph. (0755) 3200000
qHOPAt-. lvi [], inclia I wwrnr,tekc*e$s*s'0$.rt

BHCP,+.L. ilq .F" inriti'r'

the Candidate Signature of the Invigilator

Space for rough work

l,laths sy stJHAi:' 
;[t]to?sli ]zocooc

rtw,o.tbfociasse$ " c(j F
"'q"HobPJ- hq'F lnci'i
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