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. vertically at the bottom end uf a u.nifi'urm rope of conyg
Q.1 A block M hangs & rope 18 attached to a fixed rigid support at (J.

;?nt A58 pey u

: - ATy i
_['I{j ol the - 2k g 11—"‘“!&'\.’“

'ﬁ' S;F wavelength Ap is produced at point O on the rope. The Pulse t:::: a
- 25 13

. f wavelength A; is produced : m
y f the wave pulsc_' 0 : el . at point e
polE f}J pn::itiun of M it takes time 7,p t0 reach point O, Wh]{IFu!_&u 2)
g rrect? “h of ti

length. The |

pulse (Pulse
T4 to reach po
without disturbing
following options is/are O
9] Pulse 1

— Pulse 2

[A] The time T40= Toa

‘B] The velocities of the tWo pulses (Pulse 1 and Pulse 2) are the same at the midpoint of
(Bl :

rope
C] The wavelength of Pulse 1 becomes longer when it reaches point 4
(L e e

(D] The velocity of any pulse along the rope is independent of its frequency gyq

wavelength

= — — -

Space for rough work



n cnnstantu » the yq) ;
. i u
) Which of the fnl'ln:!i:l; u-'r:? = 460 Wm~2 (where g is the Stefan-
Options is/are correct?

| undip
MAINtAIN the gap . g DPCTatur
W € same body S ¢ Teduces by a smail amount ATy << Ty, then 10 ™
aT, AT, mor bt PETature the same (living) human he.in; nnadsu‘m tadiam
e

[D] If the bo
dy tempe :
electr | . Pmtul'e Nnses gjomi -
Omagnetic radiation emj ﬁmﬂywﬂ the l:zﬁn;r‘::vwm of
tted body shift elengths

{-?.’ - [A] The x component of displacement of the center of mass of the block Mis: —%ﬂ
LT

| e IS = ) | : ; ! R

X [B] The position of the point mass is: x = — 2—-—; =

FIEL) s

P A T i, . . _ |2gR
‘velocity of the point mass m 1s: v = l__“%




Q.4 A circular insulated 5 2 e point of crosSing the wires remain electrically lﬂa:;;u as
shown in ﬂmm ﬂéﬂ oop lies in the plane (of the paper). A up{fqrm Magnetic ﬁg—:m
points 108 | s with a constant angular velocity @ in the magnetic field. Whigh o¢

following options is/are correct? 1

hange of the flux is maximum when the plane of the loone |

lane of the paper

[A] The rate of ¢

perpendicular top

{B] Thc n_aii I 1 1L .=-.:.-l. b : et Loy
) Perrid, L, = Ev I i
the loop is proportional to the sum of the areas of the two loops
.‘II_;_ X ¥

s ~> due to both the loops is equal tothe




D —

angle of incidence at the first surface
i = a1 | _. 2_‘!__ eyt
1 in lsm A ’4 cos =1 EQEA]
€ prism .

Space for rough work | _




Q.6

Q.7

.

¢ =g ic=x uF and R = 1 kil They are connected in serjp ...
own. Which of the following options is/are c“”‘.‘:ct: With

In the circuit showt, : "
= V, sinwt a8 s
an a.c. source V 0 i C=1uF RA1KA

[A]

(B]
[C]
[D]

A flat plate is moving normal to its plane throu
F. The gas is kept

Vasin t

current will be in phase with the voltage is indepengey,
t

The frequency at which the

of R
owing through the circuit becomes nearly zero

At w~0 the current fl
At e >> 108 rad.s™%, the circuit behaves like a capacitor

The current will be in phase with the voltage if @ = 10* rad.s™"

gh a gas under the action of a constant force
speed of the plate v 1s much less than the

at a very low pressure. The
Which of the following options is/are true?

average speed u of the gas molecules.

[A]

(B]

(C]

(D]

The resistive force experienced by the plate is proportional to v

The pressure difference between the leading and trailing faces of the plate is

proportional to uv

The plate will continue to move with constant non-zero acceleration, at all times

At a later time the external force F balances the resistive force

Space for rough work
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SECTION 2 (Maximum Marks: 15)

* This section contains FIVE questions

The answer to each question i«
inclasive Auestion is a SINGLE DIGIT INTEGER ranging from 0 to 9, both

F b 1B 1
or each question, darken the bubble corresponding to the correct integer in the ORS

e F 2ty :
For each question, marks will be awarded in one of the following categories:

Full Marks  : +3 [fop]
y the bubble corre din : darkened
Zero Marks  : 0 Inall other cases e ' Ui CE e & =

Q.8 A drop of liguid of radius R = 10-2 m having surface tension S = — Nm“ divides itself

into K identical drops. In this process the total change in the :mrfacﬁ energy AU = 1073 J.
If K = 107 then the value of e is

Q 9 Plis an isotope of lodine that f decays 1:0 an 15ntnpe of Xenon with a half-life of 8 days.
A small amount of a serum labelled with "'I is injected into the blood of a person. The

acﬁvity of the amount of "' injected was 2.4 X10° Becquerel (Bg). It is known that the

injected serum will get distributed uniformly in the blood stream in less than half an hour.

- After 11.5 hours, 2.5 ml of blood is drawn from the person’s body, and gives an activity of
115 Bq. The total volume of blood in the person’s body, in liters is approximately

(yuumayusae*‘*’# 1+xfm'lr| & 1landIn2 = 0.7).

Space for rough work
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e drogen 8 a u'ansmun from n:n ur'ﬁit with T ——
! e.zs thenthe SWectlless possibie s al

mﬂdmmﬂfreﬁach‘ve index n=16

S iale 0 = 30°. The mtcﬁmg'ﬁ]t::l t::m :
. 2 ~ The reﬁ*acﬁve indices of different glass lavers!

{ ;{_-}’_‘:,-; 1a " : 1o 85 N = - » — mAn, where niy, is the refractive index of the Eﬁ
(T Sl gure). 'I'hc ray is refracted out parallel to the interface between the

slabs from the right side of the stack. What is the value of m?

n— mMAnRN

n—(m-1
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Q.12 A stationary source emits sound of frequency f, = 492 Hz. The sound is reflected by a
large car approaching the source with a speed of 2 ms™'. The reflected signal is received
by the source and superposed with the original. What will be the beat frequency of the
resulting signal in Hz? (Given that the speed of sound in air is 330 ms~! and the car
reflects the sound at the frequency if has received).

—— ﬂ
Space for rough work




Answer Q.13, Q.14 :
Q.14 and Q.15 by appropriatery matching the information given in the three

columns of the following table.
r;ﬁ:_v;hmlmge.dﬁalpa::‘:le _{ﬂtﬂfhnﬂ or -pmtﬂﬂ} 15 m_trndumd at the nﬁgm I:I - D-y — D' o — ﬂ'}_:i'i"“h a
Th:‘“:b' Ve ik uniform clectric field £ and a uniform magnetic field B exist
gt He veloeity B, electric field E and magnetic field B are given in columns 1,2 and
2, [SSpEctivey. The quantities By , By are positive in magnitude
(O Electron w;:::;m: : A Column 2 Column 3
v=20% (i) E=E,2 (P) B = —BoX
: : -+ R -} =
(I) Electron with & = é (ii) T':‘!.= —E,9 (Q) B = By%
(III) Proton with ¥ = ( (ii) f:"=-EnE (R) §=E¢?
. - E —
(IV) Proton with % = 23—:;? (iv) E = E,2 (S) B = ByZ

Q.13 In which case will the particle move in a straight line with constant velocity?

I-hehﬁal path with axis along the positive z

. [C] V() (S) (D] (1) (i) (P)

0 '-::, -:.-: '.gll_ll.:‘.& ;L . .Znﬁm alnng thE ﬂﬂm\'ﬁ diruﬁﬁn ﬂf y'
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B —

]-H by “pprﬂpriﬂtdf

columns 0

matching the information given jy ¢
f the following table.

li mannudbmamin process in different ways as shq
—— : a cyc 1C

. _

he thy,

: Wi in
= : 2 oA of the table. Consider only 'L’nE‘ path from State | ':a
An ideal :Eiﬂ‘r 1 e d]aurﬂj‘ﬂﬂ H:jc : work done on the system. The cquations and Plﬂts in the
.ArTEspon Ing - e ondain : H . 3
:;:TE W denotes the :L.r;ipas used in thﬂmilﬂdb’“ﬁfnfﬁc:; m;li LT;';:?; Of heay
e o ctandard RO : tant volume. n,
table .h'.m:,;tin stant pressurc ﬂ“fi_lzﬂl—s—-éulumn 2 Column 3
capaclite {Culﬂmﬂ 1 T (P)
—E”,—/,/,—' (1} Pa 1 2
Isothermal Q
._.__L {Pz FI . Pl prl]
Wl-l_z = r — 1 vh‘
_ (ii) Q) £ \
an *
1
[sochoric m
wj‘.-‘! =-—F1"rz +FV1 2
|_,|rI'-
iii (R)
() (i) o
2
Wi, =0 Isobaric R
vl‘
(IV) (iv) (S) !
nRT | v T |
Wiz <SG Adiabatic
2
| > J




Q.16 Which of the
AU=AQ - PAV ?

following options is the only correct representation of a process in which
[A] (D) (V) (R) [B] D Gi)®) [(c] @@ ©) O] ADGEHE)

Q.17 Which one of the following options is the correct combination?

[A] (D) (ii) (S) B] ADGv)(®R) [C] )@ [P (V) G)

Q.18 Which one of the following options correctly represents a thermodynamic process that is
used as a correction in the determination of the speed of sound in an ideal gas?

[A] (IID) (iv) (R) [B] () (ii) (Q) c] V) E@® M O Q)

END OF PART I : PHYSICS

Space for rough work



PART II : CHEMISTRY
—— -—‘W{Maximum Marks: 28) \\\

qu-::stit:-ns

R options [Al, [B], [C] and [D]. ONE OR MORE THA
N {}NE
of

correct

e This section contains SEVEN

« Each question has FOU

these four options is(are)

the bubble(s) corresponding to all the correct option(s) ;
n thﬂ GR

S

« For each guestion, darken
be awarded in one of the following categories:

« For each question, marks will

Full Marks - +4 If only the bubble(s) corres i
: pondin
. is(are) darkened Bl HEcdjrent Option(s
Partial Marks — : +1 For ds;ﬁenmg a bubble corresponding to each j
provided NO incorrect option is d SOETSLt ong
s dar t
Zero Marks 0 If none of the bubbles is darkened S e

Negative Marks . -2 In all other cases

* For example, 1
A WHIPE; 1_{ iﬁ:]ﬁg a;; !Efj;re all the correct options for a question, darkeni
and [B] will get -2 marks g only [A] and [D] will get +2 » carkening all these

Q.19 The IUPAC name(s) of the following compound is(are)

e

[A] 4-methylchlorobenzen
: [B] 4-chlorotoluene

[C] ]-chlnrn-4-me1hy+
Ibenzene
[D] I-methyl-4-chlorobenzene

Space for rough work



Q.20 The correct statement(s) for the fulIQWing addition reactions is(are)

H3c H | H
. >_<—~ Br, / CHCl 7 "L?“(
(1 2 3 C
= CH, » MandN "
el e CH
(ii) :_i 3 Bp/CHCl, o .
H H

[A] (M and O) and (N and P) are two pairs of diastereomers

[B] Bromination proceeds through trans-addition in both the reactions
[C] O and P are identical molecules

[D] (M and O) and (N and P) are two pairs of enantiomers

Q.21 Addition of excess aqueous ammonia to a pink coloured aqueous solution of MCl,'6H,0
(X) and NH4CI gives an octahedral complex Y in the presence of air. In aqueous solution,
complex Y behaves as 1:3 electrolyte. The reaction of X with excess HCl at room
temperature results in the formation of a blue coloured complex Z. The calculated spin
only magnetic mnment df 3E md Em“ "‘3‘? B.M wherms it is zero for complex Y.

Among the | ich statemen

[ﬂ] ThEh}’bfl 1'11 tu J_J1j| J[

RS 5 |
3 :'__.- H compiex : Ry

[B] Zis atetra
[C] Addition of silver nitrate to. n ' R




;r;pmunl mwole fracthons
applicable 10 this system H-‘,

[A] Atractive intermolecular interactions between L-L i pure hiquad L and MM 1
R e S s e el o

3
R e e on cirnisr il ey i =
S ETVERELE =R R

e H A

-

pure

-

2 L

| td M and Raoult’s law s obeyed

o e

r1 o

i L and Raoult's law is obeyed

-
nt b |

d M and Raoult’s law is obeyed

)
[

- e




Q.23 An ideal gas is expanded from (p,, Vi,
correct statement(s) among the followin

[A]

[B]

[C]

[D]

Ti) to (pa, Va, T2) under different conditions. The
g is(are)

The work done on the gas is maximum when it is compressed irreversibly from
(P2, V2) to (p1, V1) against constant pressure p,

The work done by the gas is less when it is expanded reversibly from V1 to V3 undex

adiabatic conditions as compared to that when expanded reversibly from Vito Va2
under 1sothermal conditions

The change in internal energy of the gas is (i) zero, if it 18 ﬂpﬂﬂdﬂd rever-s'}hly Wﬂ;
T, = T3, and (ii) positive, if it is expanded reversibly under adiabatic conditions Wi
T1# T,

If the expansion is carried out freely, it is simultancously both isothermal as well as
adiabatic




nt(s) about the oxoacids, HCIO4 and HCIO, is(are)
because of the resonance stabilization of its anion

Q.24 The correcl stateme

HCIO; is more acidic than HCIO
HCIO, is formed in the reaction hetween Cl; and H,O

[B]
e central atom in both HCIOs and HCIO is sp* hybridized

[C]
[D] ‘The conjugate base of HCIO, is weaker base than Hz0

Q.25 The colour of the X; molecules of group 17 elements changes gradually from y '
violet down the group. This is due tugmu i i £ i
[A] the physical state of X, at room temperaturc changes from gas to solid down the
group | i
[B] decrease in HOMO-LUMO gap down the group
[C] decrease in 7*-0* gap down the group i
[D] decrease in ionization energy down the group

[A]
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o SECTION 7 Marimye T ~

. This section contains FIVE questiong

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

« For each question, marks wil] be awarded in one of the following categories:

Full Marks - 43 If only the bubble corresponding to the correct answer is darkened
Zero Marks  : 0 Inall other cases

Q.26 Among H, Hey", Liy, Bes, B;, C3, N3, 057, and F,, the number of diamagnetic species is




of 8 0.0015 M aqueous solution of a weak

0012 ¢y cell consisting of platinized Pt el tonabasic acid
120 cm with anTarua of cross section of 1 iﬁm 'I'hgd;g;:;:
t? l:e leﬂt g. The pH of the soluti mmducm
A ) of this weak monobasic acid m 5.4, The vahm |

Fo

Q.28 The cnnducmncc
e . ad by using @ c
the Elcc:mdcs 15

n was found
cnnductivit}*
-1 The value of Z is

hetween
of this solutio

Jimiting molar
7x10°S em | mol

f:_sur.fl of the number of lone pairs of clectrons on 1
each central atom
in the
- - followin
8

0"‘“”‘“'“"“‘“““;‘3:”=?=F=9=5= 16, Br =35, Te =52
Rttt S ,x_e=54)

.30 A crystalline solid of a
400 pm. If the dmd:s{:tt;raeffmt:::::m e h"“s a face-centred cubi
present in 256 g of the e i crystal is Subic smicture with
crystal is N x10%. The valu Et;ﬂ: g cm ), then the ﬁ,,mlh“u edge of
 ¥alue of IV i3 of atoms




o

ine the information given in the g,
jately matching three
1,2 0 032 SPPTSREL i bl
Answer Q.21 colu

——— 1 function whos¢ value depends upon m
_————Pﬂmtmaﬂﬂ ] h? the q.untum m n. |l
Wncnmh ;:’ o d oy tron a.nd (;]]arﬂl;*li:"l'ﬂ a8
jar coordinates (77
e Here r is distance o ic
", - Tﬂblgl z 15 atom

Column 1 _,._.__-——-‘—"';'?__-[__;__]
I 1s orbital \ Z a,
| () Vot "‘(aﬂ] 3
[
i — (Q) Probability density at nucleus
(25 orbil | (u) One radial node il
3
a, -
— S (R) Probability density is maximum
(111) 2p; orbital (Z\ '{E] cos at nucleus
) Yosm = ] ¢ |
e T AN (S) Energy needed to excite
(V) 3. orbital | (1v) xp-plane is amodal planc T
-l S | needed to excite electron from
| el o n =2 state to n = 6 state

el Pl

: only CORRECT combination for any hydrogen-like

i III- 1
.
L

) [C @GE) D) OEE)
(D] () (i) (®)

D] M)



¢ following table
.-a'u'];"—-mns-_l, 2 and 3 contain starting o
vely. B matenais, reaction condity : :
l‘ﬁpﬁ:ﬂ mons, and type of reactions,
— (Column 1 c \
olump 2 oo
) Toluene (i) NaOH/ Br, T -3 \
Ao @57 s |
——Fenzaldehyde (iit) (CH, (Q) Carboxylation
ﬂ— ol N C0Ox0/ CH,CO0K (R) Substitution
Phen i
___(lf?____ V) NaOH/ CO; (5) Haloform |

Q.34 For the s_ynthcsis of benzoic acid, the only CORRECT combination is
[A] MM®) Bl (MGEHE) € O (D (OO

stThe only ﬂﬂRRECT combination in which the reaction proceeds through radical

Al .m:.(iﬂ (R) B] MGE® (€] AH@E) P (WMOQ

1 ﬂ:nt w lwu different carboxylic acids is
(D] (M) (S)

* 9



r/,/gE’ETW’mum Marks:

. GEVEN questions
C1 and [D]. ONE OR MORE THAN ON
[C] THAN ONE of

» For each question,

 For each question, mar

« This section contair
« Each question has FOUR options [A], [B],
these four 0ptions is(are) correct
darken the bubbIe(®) €07 sponding to all the correct option(s) in the ORS |

s will be awarded in one of the following categories:

If only the bubble(s) corresponding to all the correct M}

Full Marks : +4
s{m}darkcuﬂi
Partial Marks = 1 For darkening a bubble corresponding to each correct
provided NO incorrect option is darkened ﬂrﬂﬂu,
Zero Marks ) Ifnuneafthebubblcsmdarkmgd
Negative Marks - 2 Inall other cases
« For example, if [A], [C] and [D] are all the correct options for a question, darkeni
three will get +4 marks; darkening darkening only [A] and [D] vnﬂg:t 42 marks: and dackesing TAY
and [B] will get -2 marks, asawmngopumma;so jark darkening [A] |

Q.37 Wﬂﬁh& fullu

1 0 }Erh}
0 .‘l..*L ﬁ,.l Fia

-_| -

the cquton 2¢ + Y=,



& z = x + iy satisfies fm(22*2\ _ mmnhb=1md}r=&ﬂ&fﬂmmmpiﬂnumhﬂ
| z+1) = ¥» then which of the following is(are) possible value(s) of

x?
sV =" ©[B] 141457
[C] 1-Vi+y? D] -14+y1=>?
| Q40 mxandl"b¢hvn=v=nﬁsu:hﬂaat?(£)=§_p(xly) =% and P(Y|X) =%;Th=n
[A] F(X'lf)=% [B] F(xnﬂ=’-;
A
[C] PXUY) =2 D] P(Y) ==

Q.41 Let [x] be the greatest integer less than or cquals to x. Then, at which of the following
point(s) the function f(x) = x cos(m(x + [x])) is discontinuous?

[A] x=-1 [B] x=0 [C] x=2 D] x=1
| r 3 IRR.
| ~ Space for rough work
* . _‘“L o h 28 P ( \{f.‘) = ﬂfs.
o A P (xPY)
FE W e e
5 Ve

6 _ p(xnY)
5



P

32 . £ . gy e
0.42 If 2x —y + 1 = 0 is a tangent to the hyperbola R 1, then which of the

CANNOT be sides of a right angled triangle?

[A] 2a,4,1 [B] 24,38, 1 [C] a,4,1 [D] a,4,2

Q43 Let f:R = (0,1) be a continuous function. Then, which of the following functi

has(have) the value zero at some point in the interval (0, 1)?

[A] e*— [ f(t)sintdt [B] x°—f(x)

(€] @)+ [Ff@©sint de

LR

[D] x-— L% “f@®) costdt

Space for rough work
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it SECTION 2 (Maximum Marks: 15)
« This section contains FIVE questions

 The answer to each question is a S

inclusive INGLE DIGIT INTEGER ranging from 0 to 9, both

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

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

Full Marks  : +3 If only the bubble corresponding to the correct answer is darkened
Zero Marks : 0 Inall other cases

Q.44 The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24,
then what is the length of its smallest side?

Q.45 For how many vabmsaf P,t’hﬂﬁml# x2+y2 +2x+4y—p=_0andthe coordinate axes

| Space for rough work




Q.46 For a real number @, if the system

1
a

of linear equations, has

Q.47 Words of length 10 are formed using the letters A,B,C,D,E,F,
number of such words where no letter is repeated; and let thy DEr of such wy
where exactly one letter is repeated twice and no other letter is repeated. Then, 2 i
o T

H
g(x) =f[f’(tJ cosect — cott cosect f(t ]

forx € (ﬂ,ﬂ,&m lim, ., g(x) =

— —

2SS
h

PR
Axt Y +K
2t A4t e



y matching the information given in the thy
e

Answer .49, Q.50 and Q.51 by appropr jatel
columns of the following table.

Columns 1. 2 and 3 contain cONICS,
respectively.
Column 1

equations of tanﬂents to th




Answer Q.52,

Q.53 and Q.54 by 4ppropriate

1 t .
columns of the;ﬂ?jl: :l:i;:i ;t;:.iufnrmahnn given in the three
E =3
Letf(xé I’ > +II“EeI "IIDEeI X € (0 o)
[ ] 0 Umn mﬂ & ® ., ¥ L]
*  Column 2 Eﬂn:}:: l:;ffz : :Z about Eﬁl‘ﬂ? ﬂff(x)‘ff{_t} and f”('t}‘
* _Column 3 contains informatjon if";ﬂ‘ the limiting behavior of f(x), f'(x) and f" (x) at infinity.
Column 1 increasing/decreasing nature of f (x) and f'(x)
Column 2 Column 3

(D) f(x) = 0 for some x € (1, 2

(i) lim, ., f(x) =0

(P) f is increasing in (0, 1)

(II) f'(x) = 0 for some x € (1, e)

(i) limy_,, f(x) = —o0

(Q) f is decreasing in (e, e?)

(IIT) f*(x) = 0 for some x € (0, 1)

(i) 1My f'(x) = —o0

(R) f' is increasing in (0, 1)

(IV) f"(x) = 0 for some x € (1, e)

(iv) Iimz_.-,q ["(x)=0

(S) f' is decreasing in (e, e?)

Q.52 Which of the following options is the only CORRECT combination?
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1e following options is the only CORRECT combination?

OO® € W@ D] M6

.
R
i W ¥
S
=) Tk
.........
)

F-:
T e
] )
1)
st

S Il

HI:I' s

e only INCORRECT combination?
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