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Al guestions are of objective type having four ssswer options for each,

Catepory-I: Carry 1 mark eoch wnd only vno opiion is correct, I case of incorrect answar o
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Category-11; Carry 2 muorks ench and only one option is correct. In case of incorrect answes oF
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Category-11: Carry 2 marks eagh and oac or more option(s) isfare corvecl. IF all cornect
angwers are not marked and no ineorrect answer B omarked, then score = 2 % number of
cormect answers marked -+ sctoal sumber of carrect angwers, 11 any wrong option is masked o
if any combination including o wrong option is marked, (the andwer will be considered wiang,
bt there is no negative marking for the same and e mork will be awnrnded.

Cuestions must be answered on OMR sheet by darkening the approprinte bubble murked A,
B, €, or 0. Quastion booklet serios code (A, B, C, or D) must be properly marked on the
.

Use only BlsckBine ball point pon to miark e answer by completa filling up of the
nespective bubbles,

Write question boaklet number and your toll number corsfully in the specified focations of
the CAR, Also fill appropriste bulibles,

Wit your name (in block letier), name of the examination ceater and put your full sipnature
in appropilate boxes in e OMER.

The OME is Hable to become mvalid i there is any mistake in filling tho someet bubsbles Tos
question hooklet numbes/roll nmber or i there is any discrepancy in the name’ sipnature of
the candidate, nmme of the cxamination center, The OMER may also become invalid due 1o
folding oc puting sty morks on i or any demage to it The consequanes of such
invalidation due to incorvest marking or careless handiing by the candidatc will be solo
responsbility of candidate,

wrisbwnlel, oy commumication device like mobilo phones eto, iside the examination full,
Any candidute foumd with such items will be reported against ad hister candidature will
b sommarily cancelled,

the question paper (e rough work.

Hunil over the OMR 1o e invigilutor before leiving the Examination Hall

This pagel contains questions in both English and Bengali, Necessary eare anil precanlivn
wire taken wihile framing the Bengali version. Howeyer, if any discrepaney(io) is Jare found
hasteveen the two versions, the information provided in the English version will stund v will
he treated as final, :
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PHYSICS
Category-1 (1 to 30)
(Carry | mark esch. Only one option is correct. Negative marks - ¥

Three particles, each of mass ‘m' grams situated at the vertices of an equilateral AABC of
side *a’ om (as shown in the figure). The moment of inartia of the system about a line AX
perpendicular to AB and in the plane of ABC in g-om® units will be

‘m’ grams BT (A0 S0 0’ om SR wall e finge AABC- Tl MR
W (B1) | ABC WEH AB O wHICE AX 4 R R U W (pcm? )
%A

X
C
|.1'.|A mB — Y
{A) 2 mat ) %nm1 (8] -i-r.nsm1 ) %ma:

A body of mass m ts thrown vertically upward with speed ﬁv“. where v, is the escape
velocity ol a hdy from earth surface. The final velocity of the body is

m BIAE o T Al B e 3 v, tae cliet me ) TR v, e oo it
e | wlha sl v am

(Ay O ® 2w, € 3w, 0 V2,

A particle is subjected 1o two simple harmonie molions in the same direction having

ual amplitudes and equal frequency. 1f the resultant amplitude is equal to the amplituds
of the individual maotion, the phase difference (5] between the two molions is

a3l wyedl Tk Wi it wme teifee aW oeiRe T A v @ e
SRR | 9 SRy wcia gk R ki g e peeiies e wiis ool e
T SIETE N Awls T gaieed ey v s s

(A) 8-% 1) 5H2_;'E () B M) &=5%-
A body of mass m is throvn with velocity u from e origin of & eo-ordinaté axes al an
angle B with the horizon, The mapgnitude of the angulr momentum of the parlicls sbout
the origin at time t when it is at the maximum height of the trajectory is proportional to
{(A) u (By ut

iy wl (1M independent of u

it P g i wgflie @Y SIE 0 I 0 moS0 oS e Tl
HE | W AT e RS Sevefi Gt R Sl g R Ay =S ena e
AT waRHET ¢

(A) u By :

iy o M) wrs 9oy Frdadie =y
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27 drops of mercury coalesce to form a bigger drop, What is the relative increase in
surface encrgy *

27 & *irvr e e 2 aalb Ty 99w tefk &R | T W gieiE st 3 e
FE0! ¢

(A) ® 2 © -2 ) 8

2

Certain nmount of an ideal gas is taken from its initial state 1 to final state 4 through the
paths 1 — 2 —+ 3 —» 4 as shown in figure. AB, CD, EF are all isotherms. 1f v, is the most

probable speed of the molegules, then

aefls R it el ST AR S | T | — 2 - 3 —» 4 V0% ST S 4 9
fm T T | AR, CD, EF el o i B w6 1 o aesie 56 e
g W v, =7 |,

(A v, at 3 -—-vpniel:-\-lLa.t';':“-wFatl (B} uum?.bvput I':-vpatl}vn a4

(C) 5 u1:|..*:-1.-]1u11:-upum?wpml D) v,m2=v, ad> v, >vpa.t4

If & string, snspended from the ceiling is given a downward foree F, its length becomes
Ly, Its lemgth is Lo, it the dowiward foree is T, What is its sl length ¥

i rolg e s e Py ¢, =e T Brca s e L, 7, w9 08B
ol by 1, | e s g el ve

: ~' y FL, - EL
W Hr= G © Hatia o itz
- 2 I R
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One mole of o distomic ideal gas undergoes a process shown in PV diagram. The ntal
heat given to the pas (s 2 =0.7) iy
wmaﬁ.ﬂmmﬁvwﬁ#ﬂnwp-vﬁmuﬁﬂwﬂmwﬁwm:mmw:
HIFCT T = Siet Saan =40 g (I 2=07), = w=

*
b B
b Mllmmal

GE=TRRE, J:I-I A 1 C
' |
i LA
Vy 2V,

(A) 25P,V, (B) 391V, (©) 11PV, (D} L4PY,

Two charges, each equal to —q are kept at (~a, ) and (a, 0). A charge [ 15 placed at the
origin, If q is glven & small displacement along v direction, the force acting on g is
preportional to .

HlB —q ST T B (o, 0) a9 (s, ) T® 9 e | YAEE g weE ) |
q SIRCH y SO TR A IR, g WA G4 a5 51 s raisia S aE ¢

A ¥ B -y ) ‘L o) ==

Consider a thermodynamie process whers internal eicrgy U = APIY (4 = constant),
I the process is performed adiabatically, then
(A} APV -+ 1) =constant (B} (AP + 13*W = constant

{C) (AP+ 1)VE= coristant ()

+ = conslunt
{AFP+1)

S, THCA Bt afu wense wE T U = APV (A = g79) | o ol
THE sl Tn
(A} APV + 1) =47 (B} (AP+ 1)}V =4

(K W
(AP i

o L S T

iy (AP Il:ll"l.-"2 =&
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A peutral conducting solid spheee of radivs It has two spherical cavities of rdins & and b
a5 shown in the figure. Cenire 1o centre distance between two cavities Is ¢ q, and gy

charges are placed st the conires of envities respectively. The foree between o end g, is

14 T |
@) G o7 , ™) mq.qh[ﬁz =
{1 zero (0 insufficient dat

R ey et Fat o fafie sfiadta wog o o b g i e sl g
(o i) | 56 wde rorm gtw el vag o | siod red yibee W g, @ g
A I | g, @ g, - 0 RS A e e

J r'lu‘ih | 1 1
&) G 3 (5 Eq_qh[?;?]

(C) i (D) Ewd ey

Congider two coneentric conducting sphere of radii 12 and 2R respectively. The mner
spheee ig given a charge + (). The other sphere s prounded, The potential at v - -3-25 is

R @@ 3R e 4t sRes AR e e | BenE Imes - Q Sk
A EE | ETE A Wi i RYE |~ 3—;5 CEACRELERTE |

1 Q s 120 1.9
) Foie, 6R i (©) Freg IR ©) Fg R
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Two infinite line-charges parallel to each other are moving with a eonsbimt veloeity v in
the same direction as shown in the figure. The separation Between twe line-charges 1s d,
The mapnetic attvaction balances the electrie repulsion when, o= speed of Hght in fee
space|
ﬁmmﬁmﬂ%mmwhﬁwwmmmmwwamuﬁw
e | i e BT R T | e e e wipe e 9w sfrs
SR WA, [ = MR IR

(A} Ve (B) -.r=:'§i

(C1 v=¢ () w=

£
2

14.  The electric potential for an eleetric fiekl direeted parallel o X-axis is shown in the
figure. Choose the correct plot of electric field atrengih,
X-aw e frus efverwom wfifieted «fedq Bor mrict s | oo
ST W et Fidisa
VIX)
By = B o
E E
+ &
.: | B C ] 2
Ay B s o) . .
. 4 3 0 2 7 -4 =30 @ T
: B Y-S
— e e o b S
E
-
E
E ]
s 5 - i -
_ ] 2.5 =3 L 7
(€) e @ -1 )2 :
-+ 2 0| = 7 -
—t : S 2
A 7 ; P.T.O
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A siraight wire is placed in w mogeetic ficld that varies with distance x from origin as

f= Bl; [2-. 5.} it . Ends of wire are at {a, 0) and {2n, () and it earrics o current L I7 forees-
Hi
o Ei : lca 1 b
on wire is b=IB;,[? 1 o they value of | is

TR U TG W 5 D |1ﬂ[:__= ;]gmammsmmmmwmm
v | wRbE gE o (a, ) 9 (2u, 0) U0 wafie e el ww BT oerewE i
safE wFe | (5T v i el B e T W F=mﬂ['_‘—:]]ﬁ@:ﬂk-mw
o )

(A1 By 3 {C} -1 (D

ra | —

In & closed circull there is only a coil of inductance L and resistance 100 €2 The coil i
situated in 8 uniform magnetic Geld. ANl on 8 sudden, the magnetic flux Tinked with the
circuit changes by 5§ Weber. What amount of churge will flow in the circuit as a result *
(A) s0C

(B bosC

(Cy 200

(D} Walue of 1. iz o be koown to find the charge flown

T T ABAS (A GBI PEEl 00T W9 T 1L e TEE R = 100 0
it al s Bl e el e | @bt pullibE FoE R e W ()
§ wober AARE WBH | w9 we 9EE Ty e e wfie weE gl A

Ay S00C )

M 00icC

(Cy 2C

(1) S0 13 i e ST s slerea widne =@ wica |

17, An electron revolves sround the nuclens 1o a ciroular path with angolar momentiam LA
uniform magnetic Geld B is applied perpendicilar (o the plane of ite orbit, If the electron
EXperigneesd e T, then
(A} TIL (8)  Tis anti-parallel w T
& T.L=0 (1) Angle hetween Tand Lis 45°
Gl S FSEREen s gamn ol [ e s Fioy spied s
Sl SUArdT BEY SiEwr G A Gl e D o A e ) BEita T
o T U4 e T eE,

(Ay T|L (13) To L FesmeE
@ T.L=0 (D) T @& L - o) 1 5 45"
S — T A

A B

o
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(D) - B8 fa (e Ber St famicr wmr =03 1)
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When an AC source of omf B with frequency @ = 10 Hz. is conneeted across a circuit,
the phase difference between B and curront | in ke cirenil is observed to be % #s shown in
the figure. If the cireuit gousist ol only RO or BL in series, then

@ = 100 Hz #°9% 575 ol o B weman adilics e ol ofissim o 12 9 5E

(-5 g g o e T (e i) | ek W ree Sa je 4 RL Tt R

(AYy R=1kLC=5pF By R=1k2xL=10H

(Cy R=1K1L=1H () R=1k, C=10pF
ey ng':

Er T

A battery of emf E and internal resistunce ¢ s conmected with sn axternl resistance B ng
Jhown in the figure, The batlery will ot o o constant voltuge source if

{A) r<c it

(B) r>>R

@ =R

(0} I will never act as & constaul vollage souros,

st BT, | wbesteg 9o s ¢ ol can <ol b s sl e o g
T WA | G Fi e B e e v i

(A r<<R

(B =R

€}y t=R

9 P
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In Young's double slit experiment with o monechomatic light, maximm intensity is 4
limes the misimum intensity in the intecference patern, What i the ratio of the
intensities of the tweo interfedng waves 7

af5 et mire o B a9 F-Taw oS @ w0 | T T T iR e
Arfivs Slpel Wiy Sgets 4 od | @ A FEHES TEEE CEER UEAE 9

(A} 1/9 my 13 (Cr 116 (o) 1z

The human eye has an approsimate angulor resolution of 8= 5.8 » 107 rad and typical
photo printer prints 8 minimum of 300 dpi (dots per inch, 1 inch = 2,58 cm) Al whal
minimal distnce d should s printed page be beld so that one does ol see the individoal
dots ?

W Y RS Hosa wael pabnl 0o 58 o« 107w aall g w70 e
LS 300 dplTE BF6 3T (dpi T ¢ BRTE R e @@ | inch = 254 cm)
wiErw el G i S SEE R0 T S M elEie s =T e A

(A} 2032em (B) 2950cm  (C) 14.59 em (D) 6.85om

IF the kinctic enerpies of an clectron, an alpha particle and & praton bBaving sanme
de- Broglie wavelength are £, %, and &, respectively, then

s fo-gife wentardr ools Rreada, aol wee w6 ael et e o
WA &, £, S &; T, BIEF

(A) B>y (B) mpaymey C) g=sey<ey {0 By =8> 05

In a Young's double slit experiment, the intensity of light at a point co the screen whire

* the path difference between (he interfening waves is h, (& being the wivelength of Llight .

used) is 1, The inlensity al a point where the path difference i!:% will be [#ssume bwo
waves have same amplitude)
| 1
Ay = By 1 Cy — ny -
{A) wem ") () 3 iy 3

Tueag fi-fm =i i S el frgoe S | prim Belivifes ey o
s, i warsa et wa) |

(A) T B 1 () % (D)

.
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A Zener diode having break down volinge Vz = 6V is used in a voltage repolator cireuit
i shown in the figure, The misimum ewrent required o pass through the Feaor to act as
a-voltage regulator is 10 mA and maximum alloved cument through Zener iz 40 mA. The
aximum vilue ol R, for Zener to act as a voltage regulator is

778 B 6V tawen femm aoh e sTasw b s feoner sramm e
THE | eibeE terehe Frwe B et T e TS ey Wy somehy
Y AT T 10 mA 9% TEEIER T4 B s 40 ma PR SIS U i |
VAT o Fraws R < 940w R 7S s e

L S—

£ H}

(A) 1000 (B 400 03 C) 040 (D) 9500

The expression A(A +B)+(B+AA) (A + B) simplifics to

A(A+BY+(B+AAY (A + B) a2 7astaras wared Ll

(A) A+RB (B) Al © A+B M) A+R

Suppose in a hypothetical world the angular momentum s quantized 1o be even integeal
inltiples of l_‘hi-l The lavpest possible wavelength emitsed by hydrogen atoms in visible
mnge ina world according 1o Bohir's model will b,

{Congider he = 1242 Muev-{im)

A R TR wmins @R waa ﬂm-zh;-m TG d R ST o | g

Y S i st TR (O ey Spre i wertendy e, (a0 he
= 1242 Mev-{im)

(A) 153 nm iB) 409 nm {Cy 121 om (I 487 nm

11 ! E'F PT.0O
E.I- LA L 0
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27.  Given : The percentage error in Lhe measurements of A, B, Cand D nre respectively, 4%,

Aip3
2%, 3% and 1%, The relative erorin A= —-is
cD?
]
atp?
AL B, C 0 D -8 ARSI o G Ty 4%, 2%, 3% ¢ 1% 5qE L= ——
col
wirfirT ot =9
(A) ’—25"-’-% @ 1y,
© Zx o Ly

24, The Entvopy (8] of o blsek hole can be written as 8 = fkpA, where ky, 18 the: Boltzmann

constant and A is the area of the black hale. Then [} has dimengion of

(a) 1} (B) ML

{Cy L2 (M dimensionless

et RRRrE (S ) G (S) TF S = Py A TENR1 S99 T (O ke
o TAPBETRF A9 A A 0TE AU T ) | (AL 3-8 a2

(Ay 12 (B) ML

© u? (D) g

e s e
4 1'21%
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The kinetic energy (Ey) of a particle moving alonp X-axis varies with ity position (X} as
shown in the figure. The force scting on the particle at X = 10 m is
XS0 i A T e () -4 A o (1) e B
SO TR K = 10 m, 4 e aom fimmder == e

B, 1)

A particle is moving in an elliptical orbit as shown in figure. If 6, Land 7 denote the
linear momentom, angular momentum: and position vector of the particle (from focus O}
respectively at o point A, then the direction of @ = 7 = L is along.

(A} tve x axis (B} —wex axis
(C) +ve yaxis (M —veyxis

Toggien Ty o9l o o (B A Frws 5, Lo ey L
R, [HIFS Saean e 6T SEEE 18R (T O B ) b o, wiaE
== L o9 s ==

(A} WIEF e T (B) e x S e
(C) - e y e e (D) wy-mm_

ET.0O
13 & e R
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) Caotegory - 1 {(h 31 1o 35)
{Carry 2 marks each. Ouly one option is correct. Negative marks — %)

31, One mole of an ideal monoatomic s expands along the palytrope Py = constant from

V| to V, ata constant pressure Py, The temperature during the process is aoch that moler

spewilie heat C, = vi-:-:i. The total heat absorbed during the process can be expressed as

T T SRR S PV = g, o TR R T ae O e
V, TUCF V,, U, T I A A (P} | 0B SAERTAR ST D) A A e

T ST e C, = %:m‘&mﬁmwﬁmwmﬂmmmwﬁm

SR g W g,

vt i
Ay Y, ;li'ﬂ] (B) Fﬁ,[;%—r}
. 2
: "l.."'4 v
£ PV [—'—-I] Dy PV [_l..\]]
it U}] . 11 "u":,'}'

32, Three concentric metallic shells A, B and C of wdii &, b and ¢ (a < b < ¢} have surface
charpe densitics +o, —o und o respectively, The polential of shell B is
a b8 ¢ (a<b < g) APICET F5A warslis wod (e A, B, C EW % | A, B, C
* Tl Tl ST SEEer U T o, o, ho | T O e e
(A) (@+h+oy @ =
gy By
3 o3 2
(<) [" h—-l' .;]E (£ [a_ ~h +c}--?--
G G Eﬂ !.'I B.",
= P T e
A 14 7
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A horizontal semi-circular wire of madius 1 is connected to & battery theouph two singilar
gprings X and ¥ o an clectic cell, which sends current 1 through it A vertically
downward uniform mugnetic field B8 is applied on the wire, ac shown in the figure, What
is the force acting on each spring ?

EFRUE U I BTN, e welie « amnda WEEAE W M K ¢ v gl
il Pepeena e wefb wibe (s g v = qCE | Wil ey i | wfive
S | B A, B YR =1 e tlye rea Seveia fig fce sioe g |
o W S Fernm e o P o e

(A 2Bl (B %mﬁl (C) BIr (D 2BIr

Find the equivalent eapacitance between A and B of the following arrangement ;
Bt erifife sovamfbn A © B-a9 W g vRag @

_Hﬂ_

20 A
A ¢ s e © ® =

A goll ball of mass 50 gm placed on a iee, is struck by a golf-club. The speed of the goll
ball us it leaves the tee is 100 m/4, the time of contact on the ball is 0.02 s If the force
decreases to zero linearly with time, then the foree ol the beginning of the contael is

B (tec) @ B wafs S0 g weaw wwld st <oe, TRl v S w9 T B
T SR R A SR 99100 mfs = WICsn Heow w09 0,02 | o G e
1S I T BT T 40 T, W RS e A e

(A} 100N (3) 200N

(C)- 250N () SOON

5 F.TA
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Category — 11 (Q 36 to 40)

(Curry 2 marle each. One or more oplions are correct. No negative marks)

xl;}
Two wires A and B of same length are made of same materiol. Load (F) v, elongation (%)

praph for these two wires is shown in the figure, Then which of the following statement(s)

isfare e T

(A) Thsumwﬁunwﬁuf&isarmterﬂmnthm of B.

(B)  Young's modulus of A g greater than Young's modulus of B,
(C} The cross-sectional arca of B 18 greater than thet of A,

(M) Young's moduing of both A and B are e,

| A8 B e prdr s e o ol as Sem oy vef | B i b ew () -

T (o) i Tl T AT | W R T S A Bievefr s ¢
(A) A BYAT A UCHTAR DHOR 1 IR o TR T T
(B) A S ST 0% [ S S0 oA T )

(C) B W S~ e THaFel A I o (O TR T
(D) Wit s B oo T |
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B
A A &
C
T
K
A — = B
l

A hemisphere of ruding K is placed in a uniform electric field E so that its axis is pamlicl

to the field, Which of the following statement(s) is / arc true 7
(A} Flux through the curved swiface of hemispbere is =R2E,

(B} Flux through the citeular surface of hemisphere is tH2E.
() Total Aux enclosed is e,

(1) Work dane in nuwving 4 point chiarge g from A to B via the path ACB. depends upon
R

sl | APrEs wdEaTE Jas sfberea E (% &% §it7 A 98 WS tlerss o

b T 0K TR T | R v B fmei oren ¢

(A) S seree w4 oy Febs wicem vRem ar2E |
(D) STt el wee ) ey fls yire ofwm orie
() @r e firw ol T =i |

(D) el g w g OF A T B s ACB 1 FERE P (e gesicte i R
a1 wo Fewea

R )
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® ® @ °

Ag shown in figure, a rectangular loop of length 'a and width 'b and made of a
conducting material of uniform cross-section s kepl in o horizontal plane where s

uniform mapnetic ficld of intensity B s acting verlically downward, Resistanee per unit
lengih of the loop is & (4. I the loop is pulled with uniform velseily *v' in horizoma)

direction, which of the following statement isfire riae 7

: Blw
; T I_ I i =
(A} Current jn the loop W3h17a)

(B) Current will be in clockwise direction, looking from the top.
(€) Vp—Vg=Vy— V. where V is the potential,

(I There camnot e any induction in pare Si,

Ul G TSI S, 9 spure ash AR o e el o W oeE e
SRS T WG SO T e T | s i fyy Bay T vy
w0 | B Al e Danha G L O B o W we v E b T
SRR T B A Bheul ey

Bl

(B) Ul vuCw e SpIEe e Wi S5 o
(C) Vp—Vg= Vi -V, TG Y 28 Frem

(D) SR ST (A I 5 |




J’F‘bl

PC-2022
A sample of hydrogen atom in its ground stale s mdisied with photons of 10,2 eV

energies, The radistion from the sample is absorbed by exeited ionized He', Then which

of the lollowing seement/s isfare true 7
() He® electron moves from n=2 0 = 4,
{B} Inthe He® emission speetrn, (there witl be 6 fines,

(T} Smallest wavelength of [le* spectrum is oblained when transition ken place from

n=dmn=71,

(M He* electron moves fromn=2wn=1,

et i e g e Bl Stasqeer 10.2 oV s reiee wial FRfe e oa g &
=R el pa P A Soefire s He' vt v T ) o
Firsm 1= Bfes ) Shsel e

(A)  He* B n = 2 (0 0 = 4 - s 73
(B)  He' -3 ffvas wdlieics 6 @ wrl 9=

(C)  He® -uma aiellie e SauiaTdrs (el "naE g EEREE o - 4 (T 0= 3 18

SR T |

(1) He* EFER 0= 2 TU0F n =3 -9 98 904

12 % PT.O.
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40, A particle is moving in x-y plane sccording to 7 =h cos whi 4+ b sin wl i Where m is

constant. Which of the following statement{s) isfare true 7
E i 3 3
{A)  —isa constant where F is the total encriy of the particle,
i

(B} The irajectory of the particle in x-v plane is & circle.

(€) Ina, - a, plane, usjcetory of the particle is an ellipse (a,, a, denates the

eompoenents of acesleration)
(D) i=o'¥
G U oy BT F = beowan] + b sin wt | 0 Sl mwmedle, A o 9o g1
rArse e e T SRR At i Tt Bl wfle ¢

(A) ;':: N T E e el cale e

(B)  x=y St wefla @ged JETE
(€} &, —a, S FETT S@AY GATESH (a, S A, T A )

[ di=e’v
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{ 'IIEEM ISTRY
Category-1 (9 41 10 70)
{Carry 1 murk ench. Only owe option is correer. Negative marks — )

41, Tow many menobriminated product(s) (including siereoisomers) would form in the free

41,

mdical bromination of n-butane ¥

n-REHEE yorgre fisw @ s el reficeen wm w0 wEron g
(ERssETmam %) ooy o ¢

(A 2 (B) | (cy 3 ) 4

Wi ig the correct H:ITJ_I'.'T of nadity of salicylic acid, Hhydroxyborson ueid, amd 2, 6-
dibyydroxybenzaic aeid

(A) 2, G-dihydroxybenzoic acid > salicylic acid = 4-hydronybenenic acid

{B) 2, Gdihydroxybenzolc acid = 4-hydroxybenzoie acid > salicylic acid

(€ salicylic acid > 2, G-dihydroxybengoie acid = 4-hydrosybenoie neid

(1) salicylic acid = d-hydrowybenzoic ncid = 2, adihpdroeybenznie seid

wiFEkEe e, -aigfraiie wfe e 2, utmEsRraeiEy s
s A o g

(A) 2,6 -wEzEsREmiee sl = nFmEFe @l - oSl ks
(B) 2,6 -uieRgRiranmiie wify - - wigRrmelie wfe > wifeiEke ke
(C) AT Sl - 2, oSt sragHramies Wik > 4-adgRrasiie s
(Iy) iR w4y e - 2, coeEnEEREneiy sl

The enol form in which ethyle-3-ouohutsnoate mrisl.s is
(I CE R e e Wi e R B e e R =

il
e H
(A) HC===(— CHaCO:C,Hs B) We %?;
COCsHY

T 11 ' a ol

R = f...-'--"‘ bl l__.l|(i"-. _,-".:dl'.-m
() e wT"' (D) He” HTE o

H H

-
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The correct order of relative sinbility ol the piven conformers of n-butane is

n-RBErE oe s ofed ardivs gfing #fis el oa

i, CH, Fy
H £y II@H CHy "
H 0l H >""H H H

H =i H

1 11

1

(A) N=1=1] By O=>M=>I (Cy ND=f=1IN (y I=Mm=0n
45. €M (lig) ?O:{g} 3 6C0,(g) + 3H,0lig)

Beneene burng in oxypen acconding to the above equation, What is the volume of oxygen

(al ST1) needed for complete combustion of 39 gamm of ligquid benzene 7

(A) 112 Titee (B) 22.4 litre (C) 84 lie (D) 168 litre

wam (e Mo R s sficecss S-RRers v wh |

I5 . .

CoHg (o) + Eﬂi {#10} —+ GOO,(I) + 3H,0 (F9)

10 )3 e TR WaTAE S T SRS SR SOee, STP-UW B W & -

(A) 112 @0 (B) 224 @b (C) 84 bR (D) 168 feba
A, Mow much solid oxalic acid (Molecular weight 126) has 10 e weighed to prepare

|00 mL exacthy 0,1 (W) oxalic acid solation in water 7

100 mL 0.1 (M) oxalic asid -<@ W 59 2@ w006 B9 30UR oxalic acid ()

ST TE0E I ¥ [oxalic neid -5 HEREE 9= 126)

(A} 1.26g (B .126p {C) 0.63g (D) 0.063p
47, The major product of the following resetion is

frafifis ffirafics See g i ==

Fyo—til = UHy + HBp ———
(A FiC il CHyBr my Fic CH{Bry —CHy
I:E} Fa-l‘.: T Hﬂ'_]'_‘.:ltj m} F;EI‘P"_C“ CHLF
i F

: z iy
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49,
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a1,

(A) T“v ()

MC-2022

In Bohr madel of atom, sadius of hydrogen atom in ground state is ry and radivs of He®
ion in ground stute is v, Which of the following is corect ¥ :

R 5T I Bohr -3 Ty S, i Wi 9 SIS AaneE aend

e G I e ST P o, | Wea e seefale wide o

wy fSea m -1 © 2-1
Ty L 2 L 4
Which one of the following is the correct set of four quanium numbers (n, |, m, 1) 7

Shga T sTafl TG S B A oif P e 0

2, I
A e, P, Joesd
LA [3.1}. l.+2J (B} [413. 2. 2]
1 ! I
{E} [311.—2,—'?:] {D.} (4‘2._3,-‘5]
Avopadm's law s valld for
{A) all gases (BY  didenl pas
{2 Von der Waals pas (D} real gas
it o R o o
(A) S ' By s s
(0} ETFSR ST, A (D) e (real) #H3

A metal (M} forms two oxides. The mtio MO (by weight) in the two oxides are 25:4 sind
25, The minimum value of atomic mass of M is

sl @ (M) HED wwis tefil o | il wline b0 93 W (su BEE) 25:4
wE 250 | Higlie AeeEe awg (e

{A) 50 (w100 150 : (I 200

The de-Broplie wavelength (&) for clectron (e), proten (p) and He®™ jon (&) are in the
following order, Speed of e, p and o are the same

BFAGA (e}, TEFA (p) @92 e fno (o) 99 76 R Samias H=l4e o =i e, p

A 1 HAGHE o |
{A) a=g>e By espew () cexa>p (I d<p>e

| ml of water has 25 deops. Let Ny be the Avogadeo nwnber. What is the number of
pavlecules present in | diop of water 7 (Density of waler = 1 giml.)

| &, o1 ®e1 25 B drop BRI T | @ T N, T Avogadro 90 | 1 drop S Teuf
S A T ¢ (T Ty = | o s i )

002 : £ w23 £.04
Ly, _ )y
25
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8.

; PC-2022
Thes number of unpaired electron in Mo?* jon is
Min?* ST SRS (unpaired) ST o

{A) 2 (Hy 3 €15 D) 6

The average speed of H, at T, K is equsil 1 that of Oy al T K. The mtio T, : 1, is

T, @rerkam o, W sw b T,K e O, S M T T, T,
el

(A) 1:6 M 16:1 ) 1:4 m 1:1

A sample of MgCO, is dissolved in dil. HCI and the solution iz neunulized with
rmennia and bultered with NH,C1/ NHOH. Disodivm hydrogen phosghate reagent bs

udde! 1o the resulting solution. A white precipitute is formed, Whai is the formuls of the
precipitai *

MeC0, a4 5l 551 w7y HCI-9 89S B sk s e = o) o HAAD(E
NHLECL ! NH,OR 31918 36+ W03 SIROHSHm msiiee Wops oo o4 2 1 aofs
T T €Y | S rwlbT e g

(&) Mg, (PO,), (B) Mp(NH)PO, (C) MgHPO, D) Mg,P,0,

Xel';, NO,, HON, CIO,, €O,

Ieentily the nom-linear ilecule-puir from the sbove mentioned moleeules
Bra rjofm Ao ot e o e |
(A) XeFy, CIO,  (B) €O, NO, (C) HCN,NO, (D} Clo,NO,

The number of stoms in body centred and face centred eubic wnit ccll respectively wre

© (A 2and4 (1) 4and3 (C) land2 (D) 4and6

body centred 8¢ fuce ventred WAER 9 TN AT A TR
(A) 24 (B) 4 a3 (C) |2 (D) 49 g

T ————r—— o - = e e e s e e i e
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The metal-pair thit son produce nascent hydrogen in allalise medium is:
(31 4T W T R e e Tl s i e
(A) Zn, Al (B) Fe,Ni (C) AL Mg (D) My, Zn

The correct bond ar:;ll:r of B-F bond in l:.h];'.1 mbecalo g :
AF,, WP TS B-F 190 (hond order) Fraeet

[ : 1
(A 1 m 15 © 2 ) 1
Sadium nitroprusside is :
A AR e s
(A) Nag[Fe(CN), NO,] (B) Nay[Fe(CN), NO|
(C) Nay[Fe(CN); NOJ (13)  Na,[Fe(CN)s NO, |

Choose the gorrect statement Tor the [MNI(CN ), 1 complex jon {Alomic no. ol Ni = 28)
(A} The complex is squave planar and paramagnetic,

{(BY The complex is listrahedenl ad diamagnetic.

()  The complex is sgumee planar and dismagnetic,

(D) The complex is tetruhedral and paramagnetic.

[NH(CN), - wflet S (Ni o I amms = 28) Con seuen e fagfs fiftrs
i .

(A) e s s seFE (squan: planar) @9 TR (paramagnetic) |

() wfee WEED pEEHAE 9 SNIHEDT (dismagnetic) |

iy e wEEE sl AmeE e

(1) wfoe =Rl BeyeETT e BepyEng |

T'he botling point of the water is higher thin liguid HF, The reason is that
{A)  Hydvopen bonds are stronger in wiler.

(B} Hydeopgen bonds are stromnger in HE,

() Hydropen honds ave lavger in sumbser in HE,
{19 Hydropen bonds are Lvger in oumber in water,
WEER BN S O S T |

(A) Wit BB e = Sl S

(B) HF-@ QIf e w5 i =(fE=E

(0 VP STRTIHSE 601 el Gatng el |
(D) ire wHETEiCer % e Gorml sl |

59,
Gl
Gl
|
l- G2,
63,
A

25 3 ~T.O.

—
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- PC-2022
To a solution of eoloutless sodium salt, a solution of lead nitrate was added 1© have §
while precipitale which dissolves in warm water and reprecipitates on cooling, Which of
the following acid radical is present in the sall ¥

il b wach ol wa Fe FREDT W T T aeh ) werse Ty
Tl v W TG W w et et 0 e R s | sy
Wy g Coe e e s ¢

{A) CI- (B) 807 (Cy 8§* (D) NO~

Oxidation states of Cr in I, Cr,0, and CrD, ave, respectively
KyCry0p & CrO4-9 Cr-ais B2 -yl Iy
{A) +B,+5 {B) 6,410

(C) +6,+6 (DY Mone of these / o7 (05 79

Which of the following is mdivactive ?

(A)  Hydrogen (B)  Deuterium {Cy  Tritium (D} none
e T TowfinT ¢
(A) wETETEA (B) wWHE (C)  Gfbes Dy [ElE

The coreect order of acidity of the following hydra acids is
Aora e @iy e fen pem wife Wi i o o
(A) HF=>HCl>HBr>H " {B) HF < HCI<HBr<HI

(C) HF <HCl=>HBr>=Hl (I HF > HCl < HBr> HI

Bl
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@ &
8. CH;  H,C - CHOCH,

() (2)

Hybridisation of the negative c._url:l:ms in (1) and (2} are

(A sp? and sp? (B) sp* and sp? {C)  both sp? (11} both sp®

(1) @ (2) “190a e T T e

(A) spPundsp’  (B) splandupt  (C) BwTeE ep? (D) BwryE sp?
& Ma H

i T Mo j!:,_.m

' H OH— (.
w Seer” \
1 H H
[ B [l

The correct relativnship between molecules | and 11 is

(A} Eramtiomer {B) Homomer

(C)  Diastereomer () Constitutional isomer

ot Wil e 1w 11-a7 e A wewlh wa

(&) T (B) EEHE

() il . (D) sEsssis gy
To.  The eorrect order of relative stability for the given free radicals is -

Fgfefas aft gemelinm wirefs gficg obe ol o«

" i COOE
o/ ./ -

H;C——CH e —Cl Hye i

(A) It=1=11 (B) L=>11=1 () M=I>1 (D) W>m>T
A 27 % P

= e——
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Category-I1 () 71 to 75)
(Carry 2 morks each. Only one option is corveet. Negative marks @ 4)

The product of the Tollwing hydrogenstion resction s

Firyres wrgrgrwer ey RiFasms swd o9 -

g

Y, |+ 1
o Warm : e e
[t ey 21“?”““"""""' s s anvy @5 1ot o
(1 egv.) {1 egv.)
,_,,.f\‘_\‘ e,
(A ® | ]+ | j
_“,..r"
[-l If'q'\'.] “hﬂu r;|,|'|l.:| (N1 '.'I.]\l.ﬁ
[k gy b (133 cgw.] i1 E:I:"' 1

Pigk the cormect statement.

(A)  Belative lowering of vapour pressure 145 independent of T

(B Osmotic pressure abweys deponds on e mture of solite,

{C)  Elwvation of boiling point is independent of nture of he solvent,

{13 Lowering of freezing point is propocional o the molse concentration ol solwte.

s (el [pfens o |

(A} PR TIETSE WA (relative lowering of vmpier pressure) SIMEER (T) 899
Pt =y

(RY SN e 51 o e doife S Freaile

(C)  *gBaed BEA (clevation of boiling paint) b Gea Fewie 7%

(D) Tewmres waam Ec HFgs s W s

el [C 0y, 18 the cnus gpeed of Hy ar 150 K. At what iemperature, the most probable
speed of helium [(C, ] witl be half of (C
50 K Wi SEmRETT s 0 €A (C, ), 1 T e R e most
probiblie speed (ST G ) [(C o, (0, A EF TR Y

(A) 73K (B) 125K (C) 225K (D) 0K

9
:nL-i}III i

SN i
2 e
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T4, The correct prir of election affinity order is

Brrahw s 9 s we -
(A) O=5,F=Cl [B) O<S5Cl>F () S=0,F>Cl () S<o,Cl>F

5. The product of the lollowing reaction is :

s Rfirults Risaens a5«
i B 1 Mg, BLO () e 1. Mg, B0 (dry)
% 1r|.‘.h:|mnhmuhﬂ.'h,ﬂhr R e T
3. g NHC 3,58 )
Le (a1}
C Ir 3
“CTaL oo
J\“L'I
H
Ci
(8] )
Br
Cadegory-TI (Q 76 to 80)
{Carry 2 marks coch. One or more upliong are corvect. No negative e din)
76. 4] CHy
CHy
The above conversion con be carried out by,
tA) - HgiCone. HC) (B) i HRNNH, i NaOH in cthylene glyeol, A
(€) i HSCH,CHSH/H® §i. HyNi {ID) Nromine walcr
Gerares sl i) aly
(A) Zn- Hg/Cone. HCI (B) i H,NNH, i, NaOH, TR g%, S

(C) i HSCH,CH,SH/ HP i, HyNi (D) wéite i

& | 29 &ﬁﬁg_ :
(o

S e—
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7. Which of the statements ure incorrecl ¥
(A} pH of a solution of salt of strong acid and weak base is less than 7.
(B)  pH of a solution of a wenk acid and weak base is basic if K, < K_,
(C)  pHl of an aqueots solution of 1078 (M) HClis 8.
1) Conjugate acid of NH, ™ is NI,
Pttt fagfafa wiis i r
(A) S e @ o i ke e e e GAeE pH R0 7 G I
(B) e @ g i R e sty wel il o o K < K )
(C) 107 (M) HEI - 9y 5978 pH E@ g1
(1) NH,~ % SRl =P g5 NH,
T4, During the preparation of MH, in Tleber's process, the promoten(s) used s / wre —
() P, (B) Mo
(C)  Mix of Al and K0 (I} Feand Mn
TRAT #HiErs S Celd @es 0 s Sivva wraam wn o) et e -
(A) MO, By Mo
(C) ALO, @i K,0 o i (D) Few@ Mn
T4 The comeot statement(s) about By, is / are :
(A) Al B atoms are sp* hybridised, (By It is paramagnetic,
(C} 1t contains 3C - 42 bonding, (D) There are two types of H present,
I, H,, 3= Fops toi g (ofFn) sl
(A) W= B “gE o aie (By o 7 {paramopgnetic)
(C) s sy A0 - de 955 4 dm (1) «ffrs 58 wmrem o adum
B Which of the following would produce ensntiomeric products when reacted with methyl
rgipnegiim iodide 7
{A)  Bemealdebyde  (B)  Propiophenone (O} Acceione I Acetaldehyde
e cilspefera i iRl TeiRefer Rass i aowsioes s s 9@
ermPgrafa Mimmene svd v w1
{A) EeEEmEs . (B) CASCFEAR
() =mBbE ; Dy st
A

= fale:

wr
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SPACE FOR ROUGH WORK
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AW 3 WD _ il =9 so0

i,

.
5y,

g,
98,

B )
A T SR A SRS w2 s s s e pae ) Wi |
Category-1 : < Bwa e | e Bun Fm 1 v im | o= Sua e w0
i S Ge Y Wy 6! i |
cﬂmgmy-t-mmmﬂh|m@mﬁmzmﬂw:'ﬁmﬁwmmwﬂ
il S oA Y W i)
Category-Tl: F 9 wafir S Wl | 99 9% slis Sav foa 2 797 < | o e =
T | s R Wi Doae R H W dive Siere w2« o1 ol Wi Sew oney anim
A A . WA WD Baa wlhE wi e | o o T By peewl wu o aqalie
Trarea Wy wrefing BeT v wigee Bwal W W Giew o | 5 orwia e awe il
W W, W G e | '
OMR =@ A, B, C, D Bliss w35 Wi w6 v Beq Moo e @ oy Pl
(A, B, C, D) wik wire B g o
OMR *ia S fre wyus = 0 9 =7 08 ooh =R a0 |
DA =t TRITE g1 i s ot Ca we R A
OMR o e e epaeima =159 wrae oo e 792 it SRmer e s am ae
ssci wwelE e wars T
OMR *& FIRR %t oo o oSt 3t s arg qa Fosa e Smse firs
WA |
Sl T A e A e T S e Y W e, @ s, v s
= P TR B el e A it T e im0 OMR vl s we a el
i WA AeTs Al AR T i | il 4R ween ee T aeeTeE W
Graeit RS g o <l e wi e v g
TIAEEDET, FHAT004, Wi, T, lewd, e, g o ek st =S
i B i i A S Gl s T G mila oF v il g ata
MR TN ET e TR W W O TR S0 | ST TR Tl o e e
FEA |
ﬂhwmwr}mu i W & et oy
Ty qwmﬁmﬁrawwmwmmmwm|wn A 2 T I
SRS AT & WEFS S T TN | Ga W rw womf e wd
AT T A v s e o e e e s
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