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OPTICAL RESPONSE SHEET
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1. The ORS will be collected by the Invigilator at the end of the examination.

allowed to take away the Candidate’s Sheet at the end of the examination.

13. Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.

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

i, Y ou will b

DARKENING THE BUBBLES ON THE ORS
15. Use a BLACK BALL POINT PEN to darken the bubbles on the OBS.

16. Darken the bubble O COMPLETELY.
17. The correct way of darkening a bubble is as : .

18. The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.
19. Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or

“un-darken” a darkened bubble,

Please see the last page of this booklet for rest of the instructions.
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. (B botto nd Of a uniform rope of cons

lant mage

Q1 2 S gl l{;’ II' :Cill 15 attachod 1o a fixed figid support at O, A rangye T unijy
length. The top €7 Ivtlength Ao srodueed a1 point @ on the rope. The Puls.-t tt:;: S
e | IRy -3 = 1 sl - : A PR
pulse {F“I’j}” 13:1’: b LIy the W Ve "."L'f“'? of Wl :elltﬂg'fl:l Ay is Prn:.lun:mj at point 4 ”fﬁh? Mg
oa 10 m,:'t-r]utbin-’ ‘He | position gf Mt takes ume Tho to reach poimt O Which n!Ti.l: )
without dis T/, e corioct] the

following options 15/ ’

()K= Pulsel

- Pulse 2

ra] | The time Fio 108

‘B] The velocities of the tWo pulses (Pulse 1 and Pulse Z) 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
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[C] Redie INg the CXposed su.rt';inr

- ‘18 of the body (e.g. by curling up) allows humans 1o

Perature While reducing the energy lost by radiation

[D] If lhE h—‘ﬁﬂ*}r 1':”1p'-.:'-'i.i'[i_ug_»£{ s ). . ak 5 ﬂ}E of
E[E'-l‘:ll‘l:unaprne i e o CR E’M@mﬂ? then thf* peak 1n Spectrum

1€ same body te

Q3 W block of mass A has a circular ¢iit v ifh 2 fice: ace as shown. The block rests
on the lorizontal frictionless swfaf:ﬂ; T&ﬁ?ﬁ:ﬂﬁﬁiﬁi the right edge of the block is
o2 % S05102 0o ordinate sy. tom ekt table. A point mass m is released from rest at
the topmost point of thepatl 28 shown and it slides down. When the mass loses canfact
with the block, its position is x and the velocity is v. At that instant, which of the following
options is/are correct?
mR

UPIQPBA]i

.. {0 ~ [A] The x component of displacement of the center of mass of the block M is: e

Ry e - | . i o R
R [B] The position of the point mass is: x = —V2——

iz mass m i ZgR
: '.I:‘ _"I -]'l' r:.‘__ € a. . g _.;_‘._.:-_\... .1::-. - 'bfﬁpﬂ-.mt m 15- .I’ ” J:%

Jocity of the block Mis: V = = \/ZgR
-._.I_-l.'"'_— . Ii'du; .Iu

e

Space for rough work
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[A] The rate of change of the flux is mmmum when the plane of the o

perpendicular to plane of the paper

pmpomonaltﬁﬂmﬂ e i
',J" [
[C] T e loop is proport % sum of the areas of the two loc j"

-1:;

aximum net emf induced 1 due to both the loops is eq;um he




UPIQPBANK.COM



Q.6

Q.7

.

s ¢ = 1 pF andiii = - ons
L =1 pH, o Which ot the following options 1s/are CorTect?

In the cucnit shown, L .
t aAs s
gt p=1aH, C=1pF R =1 kf2

an a.c. source V = Vo ,
_Iﬁ' @ S *r'*'l I
f\l;) Vs i §
BB 8 l

[A] .rh ﬂﬂquﬂl C { vt :E: + £ curte Lw i'“ - 1 1t E ilE i]‘[d':flﬂﬂdﬂnt
e gy 8 which th aL v be 1n Phas'ﬁ with the voltage

owing through the circitii hecomes nearly zero

At w~D the current {I
-1 the circuit behaves lik=a capacilor

phase with (e volage ifw = 10*rad.s™*

(B]
[C] Atw > 10°rad.s

[D] The current will he i

: , g der the action of a constant fo
moving normal to its plane through a gas un : =5

p fﬁf?;;ss kept at-a,very low pressure. The specd of the plate v is much less than the

average Speed i of the gas molegules: Which of the followimg options Lt

The resistive force experienced by the plate is proportional to v

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

(B] _
proportional to uv

[C] 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

(D]

Space for rough work
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SECTEON 2 (Maxilh B Marks: 15)

= This section contai;s HIVE quéstione

* The answer to eagh qia-: A gl
inclusive R0t Jsia SINGLE DIGIT INTEGER ranging from 0 to 9, both

* For each guesti AP the 1 3
q ti'ﬂ‘ﬂ, 1ar].u.| Lhe 'I|"h|"'ii:h_'. COITe #}a._]- .l gmthe correct iﬂlﬂgcl' -ln thﬂ DRS-

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

Full Marks < +3 Ifonl ]
¥ the bubble corresnoadin
Zero Marks 3 \0% I, al! other s respunding to the correct answer 1s darkened

—

Q.8 A drop of liguid of radius R = 102 m having surface tension S = — Nm“ divides itself
into K identical drops. In I_hh process the total r.:hangc in the mwfaca energy AU = 1073 J.

SRR =N\ K COM

Q9 "lisan isotope of lodine that p decays tn an 1sntnpe 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

activity of the amount of BT injected was 2.4 X105 Becquerel (Bq) 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

(youmay use e* = 1+ x for [x] K 1andIn2 = 0.7).

Space for rough work
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Q-IE by appropria hing the information given in the three
columng ufthn * ble.

cIe .
@{'r: ron o wﬁmj s introducer

a0 :lq#nh .l A umhhm] LtELH’lL&-ﬁlﬁld
. | Thely clodity 5, B 1 ;

.-‘-I'-_I -giﬂ (I — '[]'-Jf - = Diz " B'} Wiih a
uniform magnetic field B exist
=lc B are given in columns 1, 2 and

Column 3
(P) B = —Bo%

(Q) B =B

(1) Proton with & = 0 (R) B = Bof

(IV) Proton with # = 2 %ﬁ | {W) o E.% S = Boz

Q.13 In which case will the parhcle move ina s éht line with constant velocity?

IQ(MJ} R) [D] (D) Gu)(P)

-’.'75.‘.7‘.‘-__.;.;3 - _' line along the negative direction of y-

g -~

€] M@ D) w6 ®
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8 by ;'“F“F:;:i:,f the followiag table.
ra

riately maiching the information given iy ¢

— dynamile process in different ways as shq
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he threg
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2
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2
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pART II': CFPEMISTRY
- o “'W{Maximuﬁﬁ larks: 28) \\

e This section containg SEY EN quastions
iohs [Al. (B1 [C] and [D]. ONE OR MORE T
b ONE of

IR opti

« Each question has | (ZH;I l
¢orrcgl

these four options is(arc
ke bt bble(s) comresponding to all the correct option(s) in the OR
S

e For cach guestion, d rke
will be .‘[Wﬂﬁ!-._'l_! In Oone thhﬁ, Fﬁll’ﬂwing CatﬂEUﬁES:

e For each question, maiks

Full Marks <44 If only the bubble(s) cortesponding to all the co :
is(are) darkened frect option(s)
Partial Marks 3 %l For darkening a bubble corresponding to each correct opti
on,

provide:d NO incerrect option is darkened
Zero Marks e If none of the bubbles is darkened

Negative Marks . -2 In all other cases

* For exﬁm@lé:j A AdI[D] ate 4ll thé correct optionsfof: -
Lo P 10 7= 85 A [Efﬂ €t Opfionsitoria question, darken;

three "a‘lu_ﬂﬁ +4 marks; darkening o I Jand [P \willl get +2 marks: and dr:la_l;:(g HE“ these

and [B] will get -2 marks, as a wrong option 1s also darkened ; ening [A]

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

e o

A] 4-
[A] 4-methylchlorobenzene [B] 4-chlorotoluene

[C] 1-chloro-4-me I+
methylbenzene [D] 1-methyl-4-chlorobenzene

Space for rough work
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[A] ‘T

(B]

[C]

‘-' 1..” rk‘.;é__

:(P"’” 72) to (o,

}.} agai i nnﬁ- B BN >n 1t irreversibly from

Bl =

The work done by the pasis less whe 1 it is exf

] tic Gﬂﬂdltlﬂnq»a
g 3 irq :
nder isothcrmal conditic PAtCEHE that whe

eversibly from Vi to Va under
'_-__::,.-,u ied reversibly from V, to V2

TN P“ﬂtwh if it is € o wﬁim mwndﬂist:ii “-:-.E

T #Ta

If the expansion s Nz
adiabatic -



Q.24 The comrectstal ement(s) about the nxnam

[A] _@'ﬂlﬂa is more acidic than HEIC
[B] m is fi m,d in the red

6 | HCIO, is(are)
> stabilization of its anion

_1 nce

wnlct‘dawn the gri

[A] the physic:l state X, o T 47 ol
group temperature changes from gas {0 solid down the






. ‘.,-f.\ '. ‘ G R weak monobasic acid '
atinized Ptelﬂﬂftqd:&mdﬁl:i
 section of 1 cm”. The conductance
of the solution is 4. The value of
obasic acid in aqueous sulnunnu

,jﬂ A mrst!lhﬂe Sﬂh Il'%_‘-:ﬂ:'-:_ PUre & - !-liz.:- o 4 ' 5 ;-.- _ L . .
400 pm. If the der ty of the subsa Crystal is 8 @bm_w with a cell edge of
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Answer QJI.QJI a

polar coordinates
.
functions g:l_wa_n _m : sbify

Column IE N =

- - i . [
Here r i! dl!-i[i.lfl'...l: frOm

nd Q33 by appr
co

[ The L 2 is
e | d 1y Wl
Ve ﬁ:m.nm ,
oy a.¢) +F the €

(II) 2s orbital " _Ir
a, |
(R) Probability density is m: -

at nucleus

electrunﬁ_-gmﬂ 2mtﬂﬂ=
4 state is % i thew

needed to excite electron from
n =2 state to n= 6 state from

(D] (1) (i) (R)

(D] G ES)
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RRECT combination in which the reaction procceds through radical

!;Mﬁm two different carboxylic acids is
. =20y .
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each qliestion. dummx hulﬁlﬂl’.:‘-] L‘Gh'ﬂ'ﬁiqulﬂg‘ option(s) tﬁﬂﬂm

™ Fﬂf -ql . i .

For each iuﬂuﬂm marks. wﬁl] be ﬂ\'rﬂl’t‘ll:d in cme s
= For [ 2 6

Ifnniy the bubhleg corfesponding to all the il

= i L -'I
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M
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e S S et

b= lnd y # 0. If the complex number
lowing is{are) possible value(s) of

ey

.. F’ﬁe hlm events suth lhat ',_‘i."' 4 i

e -

Q411-‘=t[1] hm_mwhﬂm“mhm: 'l’hm,aitwhmhnfthut‘uﬂuwmg

220 b D] x=1




-i_—-i then which of the fol

Q.42 If 2x —-y-{-‘l — 0 ic a tangentto the hypeibola
CANNOT be sides of a right angleéd [Jr.mg]r?

[A] 2a,4,1 [ Sl\_ 2a,8, 1 | ‘ €] a4,1 [D] a,4,2

of the following ﬁmﬁﬁm}

Q43 Let f:R = (0, 1) be a ¢ontinuous _fi Thﬂﬂf

has(have) the value zcro at some point in thf: interval (0, 1)?

[A] e* - [ (OS] oS { B} x® - f(x)

[C] f) + [Zf @ sint de (D] x— [Z*f(t) costde
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! bfﬁﬂ INTEGER ranging from 0 to 9, both
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v matching the information given in the three

, or C Sl:by. app ropriatel :
Answer O Qs Ancg L{lhl"]’ﬂﬂﬁ of the following table.

| o

T : g TR “:-"- .-_ ..: .
Columns 1, 2 and 3 contam) COllie, equations of tangents 1o the
& : = o

respectively.




(Let f(x) = £
a Cul 1 e G 3 27 1 ":éu‘~
* Co ONEADS inform gy SOf (&), f'(x) and ' (x).

S & ‘con o vior of f(x), f'(x) and f"(x) at infinity.
s linf nﬁlwlﬁé r . as |:| nature of f(x) and f'(x).
(Df (I} S0 At p2

Column 3
o (P) f is increasing in (0, 1)
(In) f (x) \ IMC S (1, e 1) :. | \T‘li:""'-‘—m (Q) f is decreasing in (e, e?)

() £'(x) = 0 D P%) = —oo | (R) £ is increasing in (0, 1)

(V) £"(x) = 0 for son ) fim, . £ (2)

=0 |(S)f'isdecreasing in (e, e?)

:ombination?

v)(P)  [D] (II) (i) (S)

Q.53 Which of the following options is t RRECT combination?

DOE iwe © o6

] ,| {

(D] (II) () (R)

- -
k. €
-
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