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Duration : 2 Hours L o ~ Full Marks : 100

~any combination of more than one answer, % mark will be deducted.

. Category-III : Carry 2 'marks each and one or more. option(s) ls/are correct. If all correct

* Mark the answers only in the space pr0v1ded Do not make any stray ‘mark on the OMR.

in appropriate boxes in the OMR.
‘The OMR is liable to become invalid if there is any mistake in fi Ilmg the correct bubbles for
question booklet number/roll number or if there is any discrepancy in the name/signature of

10.

“candidate.
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12.

13.
14.

. between the two versions, the information provided i in the Eng]tsh version will stand and will
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: INSTRUCTIONS o
Th}s question paper contains all objective questions divided into . three categones Each
question has four answer options given.

Category-I : Carry 1 mark each and only one option is-correct. In case of incorrect answer or

Category-II : Carry 2 marks each and only one option is correct. In case of incorrect answer '
or any combination of more than one answer, % mark will be deducted. .

answers are not marked and also no incorrect answer is marked, then score = 2 x number of
correct answers marked. + actual number of correct answers. If any wrong optlon is marked or -
if any combination mc]udmg a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded. :
Questions must be answered on OMR sheet by darkenmg the appropriate bubble marked A,
B,C,orD.

Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

Write quest:on booklet number and your roll number carefully in the specified locations of
the OMR Also fill appropriate bubbles.
Write your name (in block letter), name of the exammatlon centre and put your full signature

the candidate, name of the examination centre. The OMR may also become invalid due to |
folding or putting stray marks on it or any damage to it. The consequence of such invalidation -
due to incorrect marking or careless handling by the candldate will be sole responsxblhty of

Candldates are not allowed to carry any written or prmted materlal calculator, pen, docu-pen, . |
log table, wrlstwatch any communication device like mobn]e phones etc. inside the
examination hall. Any candidate found with such items will be reported against & hls/her
candidature will be summarily cancelled.

Rough work must be done on the question paper itself. Addltlonal blank pages are glven in
the question paper for rough work.

Hand over the OMR to the invigilator before leaving the Examination Hall,

This paper contains questions in both Enghsh and Bengah Necessary care and precautlon,
were taken while: frammg the Bengali version. However, if any discrepancy(ies) is /are found -

be treated as fi nal
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PHYSICS

Unless 0therw1se speclﬁed in the questmn, the followmg values should be used

: Mechamcal equlvalent of heat J 4 21 cal‘
: ) :‘Acceleratlon due to grawty, g= 9 8 m s
-‘z;‘::‘Absolute zero temperature —‘—273 "C

2 ’Sp,eed of Ilght--m V_acul_l_m =3x108 -ms

. The followmg symbols usually carry meamng as glven below R |

g _electnc permlttlwty of free space

“0 magnetw permeab1hty of free space

R umversal gas constant

' mwmmmw ﬁmwﬁfwmmz
,_;,rs-tmaamwaj 42Jcal" '
wfSeE g1, g= 98ms2
W@m@r—-—ﬂ?) °C
"'\““**ﬁmwwr 3>< 108 ms™
WM%WWW%WWW
£ W—@‘srw e
R mﬁsww 5 e e, i i

“PTO.
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: Category-I (Q 1 to 30)
Category-1 : Carry 1 mark each and only one optlon is correct. In case of incorrect
answer:or-any:combination of more than one answer; % mark will be deducted.

aﬁﬁwﬂ%|mmﬁm1mm|§amﬁmwmmaﬂ%m“ o
; ﬁm%mm’m| .

1. Centre of mass (C. M.) of three particles of masses 1 kg, 2kg and 3 kg lies at the pomt .
o, 2, 3) and C.M. of another System of partlcles of 3 kg and 2 kg lies at the point
(-1, 3, =2). Where should we put a particle of mass 5 kg so that the C.M. of entire system
lies at the C.M. of the first system ? -

@ 6Ly B 00L)  © L3 wmver2®~

1_1'1kg,zkgeskg“mm%wnvr\mm(l 2; 3)%ﬁcwwu3kgezkgw'.
AR G FAEIE TAEG (-1, 3, —2)Wwwﬁmmg“mwwﬁwmm : e
YIRS A TG SATY @ ﬁwwcﬂﬂ\mwaﬁm? L gl

@ 6Ly ® 000  © L3y O 123

2. Abodyof density 1.2 x 10° kg/m? is dropped from rest from a height 1 m into a liquid of
density 2.4 x 103 kg/m3 ‘Neglecting ali d1851pat1ve effects the max1mum depth to whlch
the body sinks before retummg to ﬂoat on the surface is -

@A) 0lm ®B) ©(©) 00lm ) 2m

1.2 x 103 kg/m3 Waﬁwﬁwmmmmux 103 kg/m3 Wwﬁ
SRR (K] T T | S qHeTeriene ) Se A, Wjﬁw@mt@mw ;
Wﬁ@%mwﬁwmmwmm . e

@ o0lm (B Im  (© 00lm D) 2m

3. A ﬁni’fdrm thin rod of length L, mass m is lying on a smdbth hbriiorital téble A s
‘horxzontal impulse P is suddenly applied ‘perpendicular to the rod at one‘end. The total
energy of the rod after the impulse is - -
' P2 o N ST 13 2P2
A (B - (C
@A) _ (B) . ™ © TR (D)
@ m o3 @ mewwﬁwqwtﬁﬁtm@wwwwﬁa a3
| ;WWWWWWWQ Pwmﬁwmnwmﬂm
o , P2 13p?2 S <
A) "= B) — : C) S ' -
oM - ® M- . © 2M M
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5 In the.. grven ﬂgure A, represents 1sobar1c 2 represents isothermal and 3. represents _
adlabatlc processes Of an 1deal gas. If AUI, AUz, AU be the changes 1n 1nternal energy in
these processes respectlvely, then
(A) AU <:,_{_5.U2<AU , (B) AU, >AU <AU
L (©) AU, =AU, > AU, | (D) AU, >AU,>AU;, |
' W@C@W WW"T (1); = (2) 8 TR (3) aﬁm@%wm | A
g% aﬁﬂmﬁwwﬁm WWAU,, AU, 8 AU, T¥, O3
(A) AU <AU,<AU, (B) AU,> AU, <AU,
©) AU] =AU, >AU3 s T (D) AU >AU2>AU3
| OART 'a
"""2V b

5 .;If pressure of real gas O 1n a contamer 1s glven by P then the mass of g

. the gas 1ntheconta1nerls SRR Sk R
S(A) 32gm (B) 16‘--‘gm- | (C) 4gm (D) 64gm

| aﬁmnm%ﬁnmmo-mmp—"%‘—ﬁ—z, ci%mcsb'mn -
..__._:(A) 32 gm-_.._ .(B) _.16gm e -”(C) ,4.,gm_;-. (D) 64gm

6 Two sohd spheres S and 82 of s same umform dens1ty fall from rest under grawty ina
' VIScous rnedrum and after sorne tlme reach terrmnal velocmes v1 and V2 respectlvely If

rat10 of masses —-= 8, then —L Wlll be equal to
mz il Vz ‘

@ 2 Emy e ket ey
:WW@WIWS ss, aﬁwn«mmmm{
m%zﬁsﬂqua@amﬂamwvlevzswwww ml—s -

m; -

g 'mmﬂm
i

e ' (B) 4 LR (C)% e (D) 1
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7 ‘The variation of electrlc ﬁe!d along the Z-axis due to\a unlformly charged mrcular ring of e
Ny radius ‘a’ in XY pIane is shown i in the figure. The Value of coordmate M w111 be

1

Wwﬁ'@tﬂaﬁ o Wmmﬁ XYWWﬁ-mWemw'

carcwmsﬁeamﬁﬁaw%@mwmﬁwmm 1

3 (B) JE GO (D) 7

" A metal sphere of radlus R carrymg charge qis surrounded by a thrck concentrrc metal_

shell of inner and outer radii a and b respectively. The net charge on the: shell is zero, The -

potential at the centre of the. sphere when the outer surface of the shell is grounded will
‘ be ‘ o

G T Y g T R T T
A ——-——| (B - (C — -~ (D — .
) 4neo(a -b) ®) 47re'0 a ©- 4neO[R a} () 4TI:EO R

aﬁfﬁqmwmwvrm{wwmmw% T TR R, WWW

_iWWlWﬁWWWﬂaGWWWﬁbWWWW
ﬁﬂlWW%g-W\HﬁWWIWWG@QWWW ' |

(A? 4neo(a b ® 47160 a e 4'”550- MR' ay '(D).l.j'neo R

.. 300 gm of water at 25 °C is added to 100 gm of ice at 0 °C. The ﬁnal temperature of the

mlxture IS

'f'(A;); 125°c  ®) 0°C. S 25°C (D) 50 °oC

0 cﬁw 10() om TAHE 25 °C SO 300 ngW?HIﬁE{C"HW@NWW '
(A) 125°C T (B) 0°C. . (C) 25°C - (D) 50°C

RS et s NS S SIS BRSBTS 4 T b RV AR 14 7 o 5 8 40 14 g4 15 1 28 Sk S 2o e e 4o 1 44 3 et s SOl Lot 2 e S Ao
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Two pomt charges +q, and +q, are placed a finite d1stance d apart. It is desired to. puta.
third charge q; in between these two charges S0 that Q3 is in equxhbrlum ‘This is
(A) possible only if q, is negative. (B) ' possible only if 4y is posmve

©) posmb]e 1rrespect1ve of the sign of 9s. (D) not possﬂ)le at all. .

' 'iﬁﬁwwmmle +q2°rammsr@tdmm@eu L‘FF%Y?@TIWTW% em—»zﬁ?ﬁww

WWW&@WWW%WMW| eﬁm
A) AW q, HNGE 2T | ' =

2

Le

A
o

L '_\/ s

_ Consuder two lnﬁmtely long wires para]lel to Z-ax1s carrymg same current Iin the oo
' posmve Z direction. One wire passes through the pomt L at coordinates (—1 +1) and the _
_rother wire passes through the point M at- coorchnates (- 1 -—1) The resultant magnetlc
- field at. the orlgm O will be - * : L

Ml 2 Rol 2 IR P-LUI S D l-"'oI
B = -'.(B)— w @ 2«/—1: ® St

waaﬁwﬁwmwwwmﬁmwwzwwamwml

93 o (- 1, +1)WLﬁwwﬁmeewwﬁ(-1 —1)mmﬁwwﬁm
mwnv{eﬁwot@ﬁ@wwm ﬁlwmm SR AT

(A). 21/_ : -:I(B) __ Zn_J "('.C) 2\/— ('[:)),‘_4'11;}'

‘Three mﬁmte plane sheets carrymg umform charge densmes —0,. 20, 40' are. piaced
‘_=-para11e1 to XZ plane at Y = a, 3a, 4a respectively: The electrlc field-at the polnt (0 2a, 0) is

@ =) (B)Al‘ii -“(-c)'-- Zii @,

: \WWWWWWW-G 2ce4cs aa\feﬂtﬁ%xzﬂw
~*t'wmm—t@ﬂwsua 3ae 4aceeaf§ewneeﬁawm 2a O)ﬁ"‘ﬂi@ '

_'EﬁEﬁﬁWW

“Sos Tos S o gt
Ay B BY et T e WO s o (D S
() 280 : ', @ 20},“\‘ i i =28

. .7..—--'—?_".".". :-....' _'_N.’-__',_ .---—n'...' “., s Sttt o e ....‘., .._. ...._,..-.a P T 0.:;
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. For two types of magnetic. materials' A and B, variation of —(x : susceptibility) vs.

e e e A aa\B«ﬂaterca—mmTaawm ~ (x mzm@r) CERgECICT
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temperature T is shown in the figure.‘Then
(A) A isdiamagnetic-and B is paramagnetic.
(B) A is feromagnetic. and B is diamagnetic.
(C) A 1s paramagnetic and B is feromagnetic.
(D) A is paramagnetic and B is diamagnetic.

B TRl 20 | T .
(A) A fSICPINT @3 B “RIBIES (B) Awﬁmeﬁﬁtﬁw

(C) A RIS @R B DTS (D) AWW&@BW

Vo
_ o
0 T2 o
* The rms value of potenual d1fferencevsh0wn in the figure is - _ |
v 4 i P ‘ v : . Vv
A 0 B v, oy 0 SRR T
 _(>2 B © f _()’\5
'%@ﬁﬁﬁf-—@wmamwﬁmw@mmwmsmm |
a) % (B) v ) X (D) o
(.) : )’0 S (_)._\5 . ()ﬁ

A thin charged rod is bent into the shape of a small circle of radius R the charge per umt_

“length of the rod being A. The circle is rotated about its axis with a time period T and it is

found that the magnetic field at a distance: ‘d’ away (d>>R) from the center and on the

: R
axis, varies as T The va]ues of m and n respectlvely are

Ay - m=2,n=2 (B)m2n3 (C)m3n2 (D)m3n3
--_,QWWWWmeaﬁwmﬂﬁvwmm\aﬁawtwc{wcm |
S AR . | FOBC O S T T A O W e s A T e

m

-_wwmd-r(d»mtﬁwmw oy | TP @96 mwmnwm
(A) m=2,n=2 (B) 11_1_15#’2,11%‘3‘ (C) m= 3n 2 (D) m= 3n 3 :

- _8
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L

UV Vo sinwt _ .
Consrder a pure mductlve A, C crrcult as shown 1n the ﬁgure If the -average power
consumed is P, then B .

. (A) P20 (B) P<O © P=0 (D) Pis infinite
_WWWWWAC WWWIWWPW i
Ay P>0 ®) P<0 © P=0 (D) Pmmvﬁm

The cross-section of a reﬂecfmg surface is represented by the equation x* + y? = R? as_
shown in the figure: A ray travelling in the positive x direction is directed toward positive

y direction after refléction from the surface at point M The coordinate of the point M on
_ the reﬂectmg surface is _ L

e e R

18.

aﬁmwﬁmﬁmﬁmxuy?—wlwwxwwaﬁ,

‘_.WWWMWWﬁmWyWW@%ﬁWwI
.wmﬁwmm :

gy oY @ o (4 3w (\'r )

eafid

Red Yellew Orange-

A carbon res1stor with. colour code is. shown in the ﬁgure There rs no fourth band in the
resistor. The value of the’ re51stance is : :

L(A) 24MQ+20% (B) 14kQ+5% .  (C) 24kQ+20% (D) 34 kQ +10% -

W%mea@sﬁe%%@mwm@|mww éa@saﬁmﬁ‘r.
AeEBaEe T

(A) 24MQ+ 20% ."“_'(B) 14kQ+5% ‘(C)"' 24 k"Q j_.20.°/9 (D) 34 kQ + IO%
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In Young’s double slit experiment, light of wavelength A passes thro‘ugh-the double—“slitr" :

~and forms interference ffinges on a screen 1.2 m away. If the difference betweer'i 31 order

maximum and 3“’ order minimum is 0. 18 cm and the slits are 0. 02 cm “apart, then A is

‘(A) 1200 nm S ®) 450nm_ . (©) 600nm . ~(D) 300_11m

Ee- eaﬁ—mwmmxwmw F‘a‘atwummw mﬁﬁs@w
Nﬁw:ﬂﬁﬁe@awwwoozcmmm\e@nw%eﬁnw

ﬂﬁawww 0. 18cmmmmamr«~f

(A 1200nm ('B) 450 nm () 600 nm (D) 300 nm

A 125 ev electron beam is used to bombard gaseous hydrogen at ground state The

B energy leve] upto Wthh the hydrogen atoms would be ex01ted is

w2 ®y o4 o

125 evwwmwﬁmwwmw\wmwl

21,

WWWW‘INWW@W SR

S emEE T gy

A spher1cal convex- surface - of power 5 dloptre separates object -and 1mage space of

| refractlve 1nd1ces 1.0 and grespectwely The radlus of curvature of the surface is

(A) 20 ‘Cm (B) tem (C) 4 cm L (D) 5‘cm
“';3'5 dloptre WS ﬂ“*fﬂ ag s I‘ﬂ'c?m W O ‘Wl@(ﬂ 1 0 \3 E : G —"@Tﬂ*ﬂ‘l 3 |
'--"Wwwqwmnwcﬁnwwmém

(A) 20em . (B) S © dem D) 5cm
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T

For the glven -'logtc 01rcu1t the output Y for 1nputs (A

PC-2021

‘ _What is the value of current through the d1ode in the circuit gtven 2. P
(A). 0 mA B 1 mA (C) 19mA (D) 9 mA.
o zrrrf*frs‘ aﬁtw W L ﬁctr - '

@A) _OmA. ® lmA_ (C) 19mA D) 9mA

;0 B*I)and(A =0, B 0) ,

respectlvely are

"(A) 6o (B) S R (c)'”'r"‘-t,ol Q) WL

24.

W w o ®E -@:

T TS i“ﬂﬁ‘ (A= -0, B—l) 9 (Afo B- 0) *-‘NWW"IBY“'

@ "'Qs.‘.)" (.B) Gl O @

Let I, v, E be the radlus of OI'bIt speed of electron and total energy. of electron,

'.'::-respectlvely 1n a H atom. Which:of the following: quantltles accordmg to- Bohr theory, is ©

proportlonal to the quantum number n ?

(A) VI ‘ (B) N (C) _: . D 'i

S
1

_‘Wmﬁ?ﬁ?@r v, Eﬂwwwwa i‘cmtimtaﬁ aa*&mm -

mnrﬁmwmnaaw-

oy
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'.FI' _m. Zm'

Three blocks are pushed with a force F across a ﬁ"ictio,'r'lle'ss table as shown in figure. Let

N, be the contact force between the left two blocks and N2 be the contact force between

the right two blocks. Then

_'(A) F>N>N, (B) F>N >Ny : (C) F>N—N (D) F=N,=N,

‘-wﬁa aﬁﬁﬁmeﬂwmmfwﬁwﬁmemawwwﬁ .
amﬁmmfﬁaawwftﬁﬁvams o@ﬁﬁtﬁiﬁmmmwmﬁwam\lz T

e

B
LSRR \Q\\}.\N\\i\\\}\\ RN \\

W e O 'n-;"‘ o ,k.v

(A) F>Np>N, ® "F>-N2>_N1' (© F>N=N, - (D) F=N1=N2 |

" A block of mass m slides with speed vona frlct1on1ess table towards another statlonary e
- block of mass m. A massless spring with spring constant kis attached to the second block
- as shown in ﬁgure The maximum. distance the sprmg gets compressed through is -

| \:_.aﬁﬂq@tﬁﬁmeaamwaﬁmeﬁwa qwmwﬁamm'
Wtfiﬁﬁ%ﬁ%ﬂfkﬁ&wﬁﬁ@nﬂﬁﬁﬁ wrﬁmw@cwaaﬁf@)nﬁﬁﬁa A

27.

@ Jmy - (B) .1n¥—-v © \/E" ) -—k—vl
| ‘_:k | o | m B 2

Wcstssvﬁmcrm

2k m

: F-rom*dimensi‘onal analysis, the -Rydberg- constant can ‘be expressed in terms of electric

charge (e) mass (m) and Planck constant (h) as [cons1der 3 Sl -1 tit'iit] :
. _ T &
12 = met pag U 2
@ oo (B) | (C) L SRR
w%wﬁ ﬁwﬁwmwm (e), % (m) © amm(h)mm |
wwwwﬁmm( ne-_mwarca:ms)
. R2 _ ‘ ' mZet ‘ me?

A

12

i : :
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38 _,hangmg vertlcaliy from the celllng, is oscill
respectwely The value of max1rnum tensmn T

w2 @ el (C),_,_.:_,;..

| aiﬁW@‘Wﬁ?Wlmmemwm "armm
_ : :(A) '-3mg (B) mg (C)
, .'-__..‘295

. PC-20’21

A simple pendulum consisting. of a small ball of mass/m attached to a massless string
_with an amplltude such_ that

'T and T are the niaxmm

8 ™3 mg

2

3mg

In case of prOJectlle motion, which one of the followmg ﬁgures represent var1at1on of

- honzontal component of velomty (u) w1th tnne t 2 (assume that air res1stance is
( _»neghglble) '.
AT T, ﬁ%@tﬂﬁvﬁ{—%@m (u)wa)wrcarm—r@vfﬁa%@m@ﬁm |
,--:--mf%mwﬁ? B
: v U N\oe 1 A ¢ | -
Uy -
st )

30.

]
:_
0 20 35_"“’“n

R The acceleration \&] “distance graph for a pamcle moving “with 1n1_t1;11 veloc1ty 5 m/s is
'shown in the figure. The ve1001ty of the partlcle atx=35m w1ll be i ;-
(A) 20.62m/s ‘B) 20m/s ©) 25mls D) 50 s

maﬁﬁ%ﬁaaqu-wmmmmwxwﬁaarmmsmlim
x =35 m, O¥ TR et T 5o

(&) _2062mis  (B) 20 m/s 2 (C) 25 m/s .. (D) S0mfs

T3 ; “PT.O.
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iyt Category -1 (Q 31 to 35)
Carry 2 marks each and only one optmn is correct In caSe of mcorrect answer or any
combination of more than one answer, % mark will be deducted:

aﬁmﬂ%|m@wﬁmzmmwmﬁmwmmamﬁaw
, : ﬁm%ﬂwmmr g

31. An 1deal gas of molar mass M is contamed in'a very tall vertxcal cyhndncal column 1n the
- umform grav1tat10nal fi eld Assummg the gas temperature to be T the he1ght at wh1ch the

centre of grav1ty of the gas is Iocated is (R: unwersal gas constant)
(A)\ ?.. ‘ | (B) g S " ) MgR.-' : (D). RTg-:

"-QWWWWW?NW Wtﬂt@?ﬂtﬂTM@Mﬁ?ﬁ_ﬁ“ﬂﬂWWW i
wnmmﬂﬂm"rs@ﬁm W&fwmmv’m—mwwmm

RT S | L e
(A) — ‘ (B) — - {(C) MgR - (D) RTg
- .32, Under 1sothermal conditions, two. soap bubbles of radii a and b coalesce to form a smgle ,

' -bubble of radius c If the extemal pressure is P, then surface tens10n of the bubbles is -

. P(c’-a’+b’) P(c*-a —b3.)' \-
A —e Bl S A
' _( ) 4(a*+b*—c?) ® '4’(;;12_+_b2_‘c2)
_ 2, .2 12y . 5. % :
© P(c*+ a*— b%) o P@@*+ b’ -c%)

: 4(a3+b3—~c3) 4(a +b2 c)

N a&ﬂ\bWW@WWWﬁWQWWCWﬂmﬁWNﬁ |
: Wlﬂﬁaﬁwmpw W{ﬁmjﬁﬁmm

PPy

P.(c —a¥+pb%)
“) 4(a’+b*—c?) ®) 4(a’ +b2 c)
M P(é?; a2 by . P@+ b3 "c)
C - —
( ), A&+ - ) ©) 4(a +bf". c?)
F iy
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33.. For a plane electromagnettc wave the electrlc ﬁeld is’ glven by |

(eF 27 x, 1 _sm(O 5. X 03 x + L. 5 X 10“t) Tt g vt w5
D) B=3x 10—7 sm(O 5 x 103x+ 1.5 x lO“t) kT

34, Two metal wires of 1dentlca1 dlmensmns are: connected m serles If c] and Oy are the

s electrxcal conduct1v1t1es of the metal w1res respectlvely, the effecttve conductnnty of the :
- combmatlon is :

B . i G c o E 20 O' 1t sl B 0' +U
' (A) c,+ 02 - (B) —2 e (C) "‘# ey R L (D) " “““‘"1"_"'2“
: 0+ 0, - c]+0‘2 ChT 20',0'2

: aﬁwm@fﬁ‘ wwmﬁtwwwmmﬁaﬁwﬁm aﬁm&m |
09 G5 EE, E@nﬂiwww ﬂﬁaﬁ@l’em " :

‘ " o0 e 20-0 EIERRRE e,
A T PR R et B '—1—2"'— . 4 C = —'—--———1 2 i ‘:_4.. T D :~—--] 2 : g
(A) gy i@ gm0 ):- Gee (D) oo

35, A uniform rod of. length'L pivoted at one end P is freely rotated in a horizontal plane with

an angular velocxty o about a vertlcal ax1s passmg through P. If the temperature of the

system is mcreased by AT angular veloc1ty becomes E If coefﬁc1ent of lmear expansmn ‘

- of the rod is o (oc <<1) then AT willbe

(A) (X.- LA (B) 2(1 o s ( ) kel ( ) U‘ : 1-_.: ) .jii—. .'

e e ﬁr@nﬁwm e L T e o mmﬁfﬁamﬁ ol
-_'waquWWWWWIW@mAT o v

tﬁﬁﬁﬂftﬁm‘q"ﬂlﬂﬂ 3 mﬁwm mcf enrea(a <<1)mwcm'r azmﬁr

@ L ® L ©). "D
o 20 | .
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PC-2021-

Category —IIL(Q 36 to. 40)

Carry 2 marks each and one, or more option(s) is/are correct. If all correct answers are not -
marked and also no incorrect answer is marked, then score =2 x number of correct
answers marked + actual number of correct-answers: If any wrong option is marked or if
any combination mcludmg a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

q9F q ammm|mwm@mﬁmzmmmﬁ@m%mmmw
o BT 74 I 7 AT SR 2 x (7 I 3 Twe (e TR 17 T2l + e
+f5 Tun oS wr s | T RICH e e (e T 4 GRS TUER T GIDS T A
SR TuAl g mmﬂmlﬁﬁmmmmeW wdie, By 79 AL |

36. The potential energy of a pamcle of mass 0.02 kg moving along x-axis is given by
V= Ax (x — 4)] where x is in metres and Aidsa constant Which of the following is/are
correct statement(s) ? L : : :
(A) The particle is acted upon by a constant force.
(B)' The particle executes s1mp]e harmonic motion.
C) The speed of the part1c1e ismaximum at x =2 m.

(D) * The period of oscillation: of the partlcle is gsec

xwwﬁaoozkngﬂﬁfﬁﬁmmv Ax (o 4)J tﬂ"ﬂﬁAtﬂ"ﬂfﬁ
EIF 43 x bR eae e | Fe o S /Sl ers
(A) <l o e A T 1 (B) afcfrfﬁ‘wcmaﬁr—wmar@s

| (C)  x=2m e eifbw @ 7 | (D) ﬁfqﬁﬂtﬂﬁﬁ@?wgsec N

. 3 b'
; : | 1
3. a looo b

' B | |
HIX X Xl
Ve B
: |>< X X
1 ) I

L
e

A particle of mass m and charge g moving with ve1001ty v enters reg10n~b from region-a
along the normal to the boundary as shown is the figure. Reglon b has a uniform
magnetic field B perpendlcular to the plane of the paper Also reglon-b has length L.
Choose the correct statements’s

Ay The‘pértiéle enters région-c only if v > a8
_ e m
(B) The particle enters régibﬁ-c only if v < __qLB. g
' m

(C) Path of the particle is a circle in region-b
(D) Time spent in region-b-is indepeh'den_t of velocity v

A ' 16 ' j
gcollegeduniaé
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38,

“) _wﬁﬁ‘c-@a@mm"rwnﬁ >-qL ,

- (B) ’afcnfB c-waetaquﬁ < Ev@

(O b -w&taasmfﬁawaemwmn R efiprd |
(D) b-ﬁrasm ?ﬁmﬁawaﬁﬁm ﬂﬁaﬁv aa%ﬂ?rﬁ??ﬁtﬁm R

(A) .Magnctm.ﬁeld.at the centre O.of the circular coil dﬁé to_.t}je --B'ar_ mag'rjlet.-isaﬁg ET

- (B) Induced EMF is pr.oportional_.-to i

- (D) The heat produced is prOpOrtlonal o A

PC2021

e braw e, m?equaﬁzﬁmv@maﬂmmﬂ@ﬁmwm

o TERA b ST | - b-ﬁ%ﬂﬁﬁﬂtﬂ?jﬁﬁ‘tﬂamﬂwaﬁwm
*BWW&b-WWWLWW%W@%/m%W? |

B
m.

e

A small-bar magnet of dlpole moment M is moving w1th 'speed v along 0 dlrectlon

towards a small closed curcular ‘conducting loop:of, radlus “a’ with its centre. O at x=0
N (see figure). Assume x > a and the c01l has’ a resmtance R. Then whlch of the followmg
' statement(s) 1s/are true? - B S

x3

x4

(C) The m-agneti'c moment p due to.induced current in the coil is p'rlcétplgr\t_‘ipngl_ to a*

R

':MWWﬂﬁaﬁwmxwwwaa’W«aﬁw

TR W%WW/%@%W? __
S (A) W PRCEA wch%m@wﬂ

@) %ﬁ"m GM*T% s —dl?I Wﬁﬁn‘% l

chﬂaﬁwﬁalqcﬂamo x%Oﬁ"'TC@WIWWx»aQ'ﬂ\?iC"R

(B) @ﬁ? Gf%m?ﬁfaﬂ—-m mﬁm |
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() ‘WﬂﬁﬁFﬂWWWWZP Vo

PC-2021 -

Electrlc ﬁeld component of an EM rad1atlon vanes w1th time as E = “a(coswgt + smoat

o cosmot), where “a’ is a constant ‘and o =1015 sec™limy = 5% 10’5 secl; This radiation

falls on a metal whose' stopping potentlal 1is- --2 ev. Then whlch of the followmg
Statement (s) is/are true ? (h=6.62x 107347 -S) - =

(A) For light of frequency o, photoelectnc effect is not: possible

(B) Stopping potential vs. frequency graph will bea stra1ght line

(C) The work functlon of the metal is -2 ev: g e

(D) The maximum kmetlc energy of the photo electrons is 1, 95 ev.

't‘-'l?ﬁfa W@Qﬁaﬂ ﬁﬁ@t‘ﬁ Y‘Jﬁ"ﬁm E = a(cosmot + sinot coscoot) W”f ’fﬁ'ﬁﬁﬂf WI [

A ‘2’ 9T E9F, 0 = =105 sec™! @ oy ="5% 1015 sec~1 @ AT @afo. 2 ev R
WWWWW@%W%@WIWWWW/W@%W? |

. g T (e 662x10-34J—S)
(A) m@WﬁWMWWE@%WWﬂWI e
(B) ﬁwﬁrﬁwewmmﬂfmmﬁww

(C) 4EA L TFET 2 ev |

(D) "@vrﬁ m ncérss sn%*tﬁﬁ 1.95 ev B

P
A
2p0' ,C

¥ 3

Po [-B—em A

>V
Vo 2V0 :
Consider the P - V dlagram for 1.mole of an ideal monatomlc gas shown in. the ﬁgure
Which of the following statements is/are true ? ' . S

(A) The change in internal energy for the whole process is'zero.

- (B) Heatisrejected during the process . -

(9} | Change-in 'in'ternal energy for prb'cese A—> B'is‘;'%P V 8 B R

(D) Work done by the gas during the entire process is 2P, V

'earmmasfﬁ‘W«naerWP vwmmm%mm@%/mﬁ
ST 7
(A) wzxammwmnmﬂﬁz@wa..

(B) j-e{ﬁmﬁm@ﬂ%ﬁf@fww| |
(€) A—»BWWW—-—PV

18
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] respectlvely Ratlo (ll((

the reactlons is

PC-2021

‘., CHEMISTRY
Category-l (Q 41 to. 70)

, Category-l Carry 1 mark each and only one ‘option is correct In_case of mcorrect answer

or any combination of more than one answer, % mark ill be deducted

WWW‘WWWIWWIWWWW _‘msmstﬁar%m

“Under ' the' 'same ' reactlon condltlons, 1n1t1a1 concentratlon of 1386 mol dm “of a '
substance becomes half in 40 s and 20 s through, first- order and zero-order kmetlcs

Jof the rate constants for ﬁrst order (k ) and zero order (ko) of '

() 0Smolldm} . B) 0Smoldm?  (C) Lomoldm. (D) 20mor dn’

s

,aﬁ%‘vmcw aﬁwﬂam‘s—«m 1.386 mol dmﬂw vrﬁm—w aammr
| ‘ﬁffawnmomaom-mﬁﬁmzosmﬂrcmaem-m

.-(kw)::tﬂ"ﬁ\ TU L

(ko)ﬁmiﬁammﬁww [k J
0.

A) . 0. 5 mol™! dm? (B) 0. 5 ‘mol dm‘3 (C) 1 0 mol dm‘3 (D) 2 0 mol 1 dm

thch one of the followmg solutlons will have hlghest conduct1v1ty ‘?

 (A) 0.1MCH;COOH - (®) 0IMNaCI |

- (© 01MKNO, (D). OIMHCI

. -ﬁgﬁﬁt@m%%sﬂmmﬂfﬁawaﬁwaﬁaﬁ—rwﬁﬁ?

© (A) 0.1MCH,COOH | (B) - 0.1:MNaC/
) OIMKNO ' L .(D) OIMHCI

When 20 g of ‘naphthoic acid (C”H O ) is dlssolved m 50 g of benzene, a freezmg pomt o
depression of 2K i is observed The vant Hoff factor (1) is : Kf-— 172K kg mol“l]

f'j.;;(A) 05 (B) i A il D) 30

20 gsn"rcenﬁsfwﬁe(c”}lsoz), 50 gmfamﬁ—w%ﬂmwwmzm

| ""—rrﬂt‘»wwﬁa(l) *-%TTTH'Q'ET [Kf— 1.72 K kg mol!]

44,

(A) .05 (B) LAY 200y D) 30
The equlhbnum constant for the reactlon N, (g) + O (g) = 2N0(g) is'4 X 10*fl at 2000 K.~

“in presence of a catalyst the equlhbrlum is attained 10" tlmes faster.” Therefore the

equ111br1um constant m presence of the catalyst at . OOO Kis -
(A) 4x1074 “(B) 4x 10—3 - (C) 4x 10ﬂ R, "’(D)‘ 2'5 % 104

» @+ 0, ()= 2NO(g), 2000 K S ﬁﬁmﬁa A W boE 4x104 |

-_gwr?mw%%cwﬁm%m eqwﬂm@weﬂ%ﬁem 2000K_T9NTC"IN_
- SEBCER SAfRTE A G W R ,

A AR By Al
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4.0%1078,32x 107 14@3\27“0-15 |T@rﬁmam@rf®ﬂﬁmmmwmoldm—3) _

46.

PC-2021

Solublhty products (K ) of the salts of types MX MX2 and M3X at temperature T are,

4.0x1078,3.2x 10 and 27 >< 10-15 respectwely Solub111tles (m mol drn‘?’) of the salts
at temperature T are in the order el ”

(A) MX>MX;>MX (B) M3X>MX2>MX

(C) MX, >M3X>MX L MX>M3X>MX2 . |
T oy , oAb e MX MX, @R MX G BRIl SRR Wﬁ‘r TR

T e e el wleiehi s
(A) MX>MX2>M3X Y - (B) M3X>MX2>MX e
© MX,>MX>MX . (D) MX>MX>MX, g
The reduction potential -of hydroen half-cell will be negatlve if : -
A p(Hz) =1 atm and [H']=1.0 M (B) p(Hz) =1 atm' and [H*] 2 oM
(%) p(H) 2atmand[H+]“10M 3 (D) p(Hz) 2atmand[H+] 20M',
TRTEIETA SH-THCER e e dere mnﬁ“
(A) p(Hz) =latmand [H]=1.0M (B) p(Hz) = 1 atm and [I—I+] 2 0 M o
©) p(Hz) 2 atm and [H*] =1.0M " (D) p(Hz) . atm and [H*] 2 0 M e
" Indicate the products (X) and (Y) in ‘the followmg reactlons AR ‘
ﬁrcwﬁmwﬁt@ (X) €2 (Y) o Fa: .
~ Na,S+nS (n=1 —8) = (X)
aZSO3+ S o= (Y)
W
. (A) NagS)0y: - NaySy.
~(B) NaSq) Naj5,05
(©) NaS,  NaS,04
: (D) ‘Na,S; : .NaQS O4 '

48.

.:-"(A) 3710713 (M) (B) 32%

2.5 ml 0.4 (M) Weak monoac1d10 base (k =1 x 10'*12 at 25 °C) is utrated w1th —(M)

HCI in water at 25 °C The concentratlon of H+ at equlvalence pomt 1s (Kw = 1 X 10‘14 at

25 °C) RN
(A) 37x10-13(M) oL @) 32x10—7(M)
(© 32xw?toy s 0 D)y 2T %1072 (M)

25 °C Tmrery, ﬁﬂmzs ml 0.4 (M) m%ﬁwmfﬁaaswwbﬂ % 10—12
‘ 25°CWW)~—(M)HCI*WTWWWWW|mcrﬁWHﬂﬂwWw

¥

(K =1x 10—14 25 °c @m@m)

(C) 32><10"2(M) T )] 27><10“"2(M)

i b, e e s S e ohd $ A AR, B8R AR SRS, AT (3R B e . E *...M { s s, i St o e AR SR A, A U e et it

A i 3 .

- 20

. rd " o
.
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. sresidue(Z) of basic nature is left. Identlfy X), (Y) and (Z _
L wmﬁmeaczwwfﬁaﬁw frﬁ‘mm(x '

PC—2021

i 49 Extractmn of a. metal (M) from its. sulﬁde ore (MZS) mvolves the foIlowmg chemlcal':-':

reactlons .
o $+30, -1—19"i‘t—> 2M20+280 T

M,S +2M,0 —heat 5 grr 150, 1

| “The thetal (M) may be : e
| (A) Zn ' B) Cu (C) Fe o (D) Ca
o mR 0. T TS W 09) ™ ;j. pibr e

M +3o2 —*E%t-> 2M20+2SO T

M,S +2M,0.. _,,h_e_at > 6M +50, 1
- (M)Wfﬁ‘wm U s ne DT e
@z  ® Cu () Reattssoioh it @y iCa

The whlte prec:1p1tate Y), obtamed on passing colourless 'and odourless gas (X) through o
an ammoniacal solution of NaCl;’ loses about:37%of iits we _ght on heating and a'white
from followmg sets.  iay o
R GRR] AT Wﬂ-t'ﬂ"t‘ Y)
N T, TIHF 6 I O 9o 2R 37% FI A 4 fmwuﬂtwibwmﬁ '

(Z) WJWW%W(X), (Y) a2 (Z)WWI

X = M2y
S @A) N (NH),CO; NH4C-I o
" (B) -0,  NaNH;CO;:+ NaHCO,

- (C) €O, PNH4-HC0'*-=3' - (NH)),CO,

; (D) €O, NaHCO; - NaCO,

L Sl

"-_:(A) 16><10‘9M B) 16><10‘3M (C) 4x10‘5M_
rstecia BaSO,- lﬂ'sT g6 FFoe m "TW 4 x. 10—5
" Na,SO, ¥3C1 BaSO,- 07 WISl ¥4 ¢ PN B R R |
i S (A). 16x% 10““9M (B) 1.6 % 10‘3M (C) 4x 10—6M _- (D) 4x 10"4M _
A solutnon is made By a concentrated solutlon of Co(NO3)2 w1th a concentrated solutlon _
“of NaNO2 in 50% acetlc ac1d A solutmn of a salt conta1, lﬁg metal M 1s added to the

52

A saturated solutlon of BaSO -at 25 °C'is 4 X 10‘5 M The solublllty of BaSO in 0 1 M | '

NaQSO -at this temperature wﬂl be
(D) 4 X 104 M
'e‘s Wrmrﬂm 0 1 M_ M.

| - mixture, when a yeIlow pre01p1tate is. formed Metal M’ is:

(A) Magnesium’ ~ (B) Sodium . (C) Potassiumi (D) Zt_xtc 'j. i

. Co(NOy), -4 1% I AT 50% ST s NaN @ wf;‘ms e =
| 'ma tﬂrgmmr ﬂﬁWWﬁ@?ﬁWWNﬁW'W@?Ffﬁ‘wwﬂ.w*’l’ft‘\?l

:
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53

"’Indlcate the number ‘of unpa:red electrons in K3 [Fe(CN)é] and K4[Fe(CN)6]

'PC:20'21

& 'K3[Fe(CN)6] @3 K [Fe(CN)] aﬁﬁtﬁwwﬂw\ﬂﬂﬁtﬁw i S

54,

55,

56....

X [Fe(CN)ﬁ] K, [Fe(CN)g]

@“ 1 -0

:(_B)_ 5 6 _
(C) - 6 S
o) &5 0 I

e

:.Wh1ch of the followxng cornpounds have magnetlc mornent 1dent1cal wrth [Cr(H 0)6]3+ ?
») [CU(HQO)6]2+ (B) [MH(H20)6]3+ (C) - [Fe(H, 0)6]3+ (D) [1\/1111(1420)5]"Pr

ﬁaﬁﬁwmtﬁﬁfﬁam[&(ﬂzmd% TR
A [CuH,0)*  (B) [Mn(H,0)s** (C) [Fe(HzO)ﬁ]3+ )] "[Mri;(sﬂzo).@;]"“

.Whrch structure has delocahsed - electrons ?

@0 . B®o . (© HON (@) OjandHON -

'fGWWWW(delocahsed)7rWW? S
(A) 03 g (B) g (C) HCN © (D) 0, 9RHCN
;._TheH O+ ion has the foIlowmg shape s v -. | |
(A) Tetrahedral Crmas s - --(B) Pyram1da1

(©) Trlangular planar S ',.(D) B i shaped
mo‘rmmmﬁm*r .

) veEERm . (B) f‘orq-rﬁ:f%a

(© nm@%afﬁa@smm DY Tﬂﬁﬁ_{

57,

L -.}.14N(a, p)”O ror

: VFor the reaction “N(a, p)”O 1.16 MeV (Mass equlvalent =0. 00124 amu) of energy is ..
. -absorbed: Mass on:the: reactant side 1s 18. 00567 amu and proton mass. = 1 00782 amu. © |

The atomic mass of ‘70 will be

RS 170044amu (®) 169991arnu (C) 170114amu " (D) 169966amu. =
' —000124amu)"lﬁ'ﬁt‘ﬂﬁ3'€ﬂl.f

'_f.ﬁ@mmmMe'V( feeare)
ﬁﬁmm% vrwrcvfaf%mw 18. 00567 amu nm rﬁtﬁm—z" L. 00782 amusca 1’fo aq

'_}(A) 170044amu (B) 169991amu (C) 170114amu; (D) 169966amu_ '_

58,

A solutxon of NaNO3, when treated w1th a mlxture of Zn dust and A ylelds ammoma |

‘A’canbe N W
- (A) causticsoda ... o (B) dllute sulphurrc acrd
e concentrated sulphurlc acrd ' (D) sodlum carbonate

" "'”_'_:_NaNo3 ax m Zn m@ma @ ‘A’ ’aa avﬁﬁ ﬁtﬁ mﬁ w =0 W i

@Q“”““ b
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59. Cyclo [18]carbon is an allotrope of carbon w1th moIecular formula C18 It is a ring of 18

carbon atoms, connected by smgle and tnple bonds The totaI number of tnple bonds :
present in this cyclocarbon are

@9 @®B 10 (© S (D) 6 -
_.CISWﬁ\WWW[IS]WWmaﬁﬁWfIS%WQ‘Q‘
-wwaﬁceeweﬁawwqwnﬁw%@mmmwm it

W ®au T (D) 5

. 60. : g-mtro N, N - dlmethylamlme cannot be represented by the resonatmg structures

e ATH - N, N eﬁﬁﬂniamﬁﬁa qu- W\W sﬁr«' w ‘ _‘ w m = mf%r Lo

(A) Tand (B) IIandIV | (C) IandIII . (D) IIIandIV

"61. The exact order of boiling pomts of the compounds n-pentane 1sopentane butanone and

o -butanol is
0 (A) - pentane <isopentane <. butanone <. 1 butanol
By isopentane < n-pentane < butanone < 1-butanol -
. (C) butanone< n-pentane < 1sopentane < 1-butanol -

: D) “I-butanol < butanone < n-pentane & 1sopentane

T, SRS, RSB 1 ﬁﬁ?ﬁmﬁrﬁtﬁeﬁa‘ RT3 '
@) DTSR < SR < RO < 1-RSome
o (B) STETCAE < n-UC < OB < 1R
() RSB < n-TPTBA < SIEGHCATE < 1. ﬁ'@r“flﬂ?{
EORE ﬁi‘ﬁtﬂa<ﬁ@ﬁ‘mﬂm:< n-ws«mwj; | :

62. | The max1mum numb 24 f ,atoms_ “that: _can:- -be in o > plane 1nthe :molecule
- p- mtrobenzomtrﬂe are ' - i : :

(A) 6 . PR T L O
mi‘@memiﬁﬁﬁ

.(A)6;'
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CHa.

1
2. i\.
. H. ¢l Hie. M
CHy cr ' Cl H

The relat10nsh1p between the palr of compounds s shown above are respectwelyr

' (A) Homomer (1dent1cal) enan‘uomer and constltuuonal isomer
» (B) Enannomer, enarmomer and d1astereomer o
' (C) Homomer- (1dent1cal) homomer (1dent1cal) and const1tut1onal isomer

(D) Enantiomer, homomer (identical) and geometrlcal isomer

Boira e T el ¢ W Wﬁawﬁmw
(A) m(ma) at%ﬁww LR mw

®). aﬁﬁaw V{WW TR e SR e

(€) TR ( (vmia) R (3T1), WW |
(D) zrl‘lﬁﬁ'&'mw mcarm?f(mn) aa\@ﬂﬁ%wmﬂ

The exact order of a01d1ty of the compounds p—mtrophenol ‘acetic acid, acetylene and

'ethanol i i

(A) p_-mtrophenol < acet1c amd < acetylene < ethanol .

(B) acetic acid <p- mtrophenol < acetylene < ethanol .

(C) acetylene < g-mtrophenol < ethanol < acetic acid

(Dj acetylene < ethanol < g—mtrophenol < acetic acid 'L

e Wwﬁ"@ wmlﬁf%ﬁ 3 i‘ﬂrmaﬁrﬁa%wmwmwémm
3 % ST < SRR < 2ee

(B) vmcvﬂ%?t mﬁv < g«-nt?tﬁmn < eEifeR < i‘auﬂa_
(©) WWJ<AQ—WW<3W<WW_ |
™ Wmﬂ%ﬁa<iw<g—mw<wmmﬁv

SO e i kot e o sae s i e
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NH2

0 | Me et

o (A) onlyl - (B) only2 (C) both 1 and2 (D) all of them

' 66.

(A) caramnal B sz ©) hma\ | (D) Wﬁf

: ' 'c’m'?' L diHC
Benzaldehyde+methanol —> A >B

ch | 2‘(CH-CO)-; 0

. CH;COONa R e

1 ?'FiHCl

| ﬁ@mf%:m-+ﬁwma >5B

W 2. (CH,C0),0
 CH)COONa

The compounds A a.nd B above are respect:vely

BEEA aa\ltﬁtmw

. Ph _OMe =~ il iR
@ Y N FW,

® M e pncocs;

; Wﬁmmﬁwﬁﬁw WWWW’fWﬁ@QWW mwﬁrm

PTO

:
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67. Anelement crystalhzes in a body centred CllblC lattice. The edge length of the unit cell is
200 pm and the density: of the element is S. 0 g cm“3 Calculate the number of atoms in . 5

100 gof this element _ : a3
(A) 25x108 " (B)” 25x1024 () 50x1023 (D) 50x1024

aﬁtﬁﬁwwﬁmwmw o I | BT @ECE awwmﬁmmm. :
200 pm 3¢ TR 97g 21 5.0 g cm™ 1100 g @ tﬂﬁ’lﬁﬂl‘lﬁ\‘mﬁ‘ﬁ@‘ﬂl G

(A) 2.5x10% ‘, (B) 25x1 10% | (C) 5.0x 108 (D) 5.0% 1024

~ 68. Molecular velocmes of two gases at the same temperature (T) are u1 and u2 Thelr masses

_arem, and 1 m2 respectwely Whlch of the followmg expressmns is correct at temperature T?

- Im; ma o RS o
(A) "%=—%“ (B) m1uI m2u2
SuT o ouy s ] I
m; m ' :

u - u; - 7 _ ?
aﬁmwmm,afﬁquamﬁul kﬂq\uzlﬂﬁ\qug@qqmm!
ﬂ“\szTWWﬁs%ﬁwﬁawwﬁm? | |

, m m, R -
: -(-A), =% R SN (B) mlul mzuz
U . U RS ~
_ . m;_m = .
© —t=—2 D mu2='-mu2'
'(.) v ()_ 1T Tt
69. For a spontaneous react10n at all temperatures which of the followmg is correct 75 : v
(A) Both AHand AS are posxtlve . (B) AHis posmve and AS is- negatlve = |
(C) AHis negatlve and AS is positive D) Both AH and AS are. negatlve Tt 4
| 'WETWQWW’?@%WW%@WWMWW? | |
(A AHSASTSIR GG~ (B) AHIYT S ASHIGT -
- (© AH‘%IW@ASW L (D) AHsaswwm

70 A given amount'_of -Fe’z.“-“_}l's_ oxidized by x mol of MnO; in acahg;medmm. The number of -
moles of Cr20 %'..re_q_uir'ed to.'oxi'dize the same' aifiount of Fe2" in acidicftriedium"is
A x . (@® 08x (© 20x - @ilZx
e W, B R Fe?* x T MnO wmﬁr@m i wﬁemm & aﬁmcr
 Fe2* 7 QIReR &+ (1 TR 4TS Cr, 03 Sfraes G g
(A) x _(B) 0.83x € 20x ¥ - (D) i-"1'-*2'x

. . SUNISRER I — v thsns sosari - s gt i e e i o o S R e i
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Carry 2 marks each and only one option is correct In case of mcorrect answ

: ‘71..,

i of molecular welghts of the so]ute and the solvent (M

| . W W‘Tﬁ?‘- W Gl‘-i"ﬂ@ (Msolute/ Msolvent)w

“--f(A) 9L V-"“.cB)

73,
' most slowly i in aqueous NaOH solution are respectively. |
-~ 1. Methoxymethyl chlonde ;‘. "~ 2. Benzylchloride -
3 ~ Neopentyl chloride =~ 4 PropyI chlonde

“HA) land3 (B) 2 and 3: (G 12 and 4

O e mﬁw NaOH w3 waﬁcm T @ mfr&ﬁm

PC-202-1’

Category—II Q. 71 1o, 75)

o combmatlon of more than one answer, % mark will be deducted-

Mwmummﬁﬁzmmlwmﬁmwmmwﬁvﬁm

/ Msolvent) IS

so]ute

@ ® é ‘ (C) 45

. 5.75 mg of sodlum vapour is converted to sod1um ion. If the 1on1sal;10n energ'l of s sodlum
-is 490 kJ mol = and atomlc we1ght is 23 umts the arnount of . energy needed -_for thls-
" conversion w1ll be o : ' i :

- The mole fractlon of a solute in a blnary solut1c-n is 0 L At 298 K molanty'. -' ::f'thls o
- solution is same as.its molality: Density of this solutlon at’ 298 Kis 2 0 g cm rati

(A) 1.96k] (B) 19601(] o (C) 122'5'kJ | (D) '0"‘12251<J

(D) 01225 kJ

Among the followmg chlorldes the compounds wh1ch w111 be hydrolysed most easﬂy and

D) 5% atd s

?mf%ce IR 273 mf%f mnm

1 ﬁw@ﬁoﬁewﬁe o H@ﬁﬁm
BT ﬁezvrrmammae f -4_. zmsacmm ‘
oo e ;.(A) BRCC I (B) 2@w3 L © 2@ 4 (D) 3@ ]

575 mgmmmwm%mvwnmﬁewmmﬁmﬁmawm-._'_- |
L (1omsat1on energy) 490 kI mol ez W‘lﬁ?ﬂ' G?Ki 23 unit 2, W uﬂi‘ ?h“’tm
'(A) 1. 96 o (B) 1960k (C) 122 5 kJ
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"Pci'zoii
74, The- products X and Y whlch ‘are” formed 1n the followmg sequence of reactlons are

; f'respectlvelyi”_,_ ke

Phenol — X ——: Y
: P 2. (CH3CO)20 (1 equlV)

W ﬁfr‘ﬂm @vnﬁts x P Y tt‘rtfrwﬁ ﬁ W

e aqHﬁQf U LzamoA L
Phenol, — X iy Y, - : PR
s 2(CHCO)2O(1Y§T*UT$)" S ST

AR - . R
XA L D N ' L300 it ‘COCH;' ¥ e e
A) ad - [Of

. NO .

NHCOCH, . No

Neof
| the de Broghe Wavelength of. hehum gas at— 73 °CisM tlmes the de Broghe wavelength -
of neon at 727 °C The value of M is o ’ - :

_fif%m e mqﬁaww 40 @200 ama | - 73 ¢ w@mﬁzﬁw -
s £ o o ma T 727 °C Tt ﬁtrcﬂa ﬁs aﬂ% S ROd M e

wn | —

% L gimeymEErT - o P R
A s B) 25 I —

i R T B ,- R )
S . T _ SR e - - gcollegedunia;
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. _ Category-III (Q 76 to 80) _
Carry 2 marks each and one or more option(s) 1s/are correct. Ifall correct answers are not

' marked and no incorrect answer is marked, then score = 2 x number of correct answers

: - marked + actual number of corre.ct‘answers If any wrong optlon is marked or if any
. combination mcludmg a wrong option is marked the answer will be considered ‘wrong, but
| ‘ there is no negative. markmg for the same and zero mark will be awarded.

1 wmmmmzmwmmﬁmzmmmﬁmwmmmwﬁh'
o Tone TR I A AME O R 2 x [ ¥ ASE B9 preH ZTHE W AT I T8 I B

wfhmﬂwmvﬁmw%mmmwwmmwwﬁuwmww?ﬁ
FO o MCETRST R | R TR TR R 1 40 mfrwmmvnm -
‘ 76, Reactton of silver nitrate solutlon with phosphorous a01d produces o |
i - (A Silver phosphite By Phosphonc acid -~
' _' (C) Metalhc s11ver R Gmen (D) S1lverphosphate N
(A) ﬁasmmﬁ:ﬁ L (B) mﬁarmﬁv
- © Wﬁm—rﬂ' () PremwmEs

T _N2H4 and HZO show 51m11ar1ty in- o .
L@ Desity T ) Redudng i
' i (C) - Oxidising : nature SRR ' (D) Hybrldlsanon of centraI atoms

 NHERED, «qa*-ﬂwﬂmm -
e+ ) g T @B Remegfs
- (@) wetzﬁsf% N D) wﬁwtﬁmmmm

s 78. The product(s) in the followmg sequence of react:ons w;ll be
e 40 ‘1iNa/NH 3(liq) | '
ethanol —33°C

Me C C Me > Product (s)
: 2 dll alkaline KMnO ' s

Lo -“ﬁmﬁmm@qmwé(@%)
£ - 1Na/NH3(<5"<Ff)
Ch Me c= C Me" B, 33°C '
[l e S 2?@%1’%1{1\/111

oo Me Me e _Me_ L o Me

N v';w: "IWWT (@ﬁr).,g e

H——OH ' H—1—OH . HO—p—H = HO—}—H

w O e R e T

. H—1—0H 7 HOmmfe=H . . H——OH - = "HO—F—H -

CoMe o T Me . o Me o Me

B S s v
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' 779." The compoﬁhds‘x.-andYa;'re‘requctive_l:y. SR ‘
X @Ry tﬁtm trw '

.‘.:‘;,:.'.l;lMg, ether b 1 80012
e 2 acetaldehyde e NH3 e
T X —y

B 3 BrszaOH 3 Brn_;;/NaOH-ﬂjl“ gt

\F

| ®)
© <O
(D) HSC'CQZH and 'H;CNHZ

80. Aqueous solution of HNO3, KOH, CH, COOH and CH COONa of 1dent1cal

- concentratlon are provxded The palr (s) of solutlons which form a buffer upon m1x1ng is’
(are). | s .‘ e e e

(A) HNO;andCH,COOH . (B) KOHand éﬁgct)oi#fa':

B (©) HNo3 and CH COONa FE (D) CH3COOH and CH3COONa
4T AT HNO;, KOH, CH3COOH G CH3COONa 9w T s W el
ﬁfﬁmqwmmwcrqiﬁaﬁmwm@rw |

(A) HNO, €% CH3COOH TR @ KOH g CH COONa = 2

(C) HNO, &% CH,COONa . (D) CH,COOH = CH,COONa

Il i
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CwmawE e TR 300
T | o | N
S aimmﬁ%WWaWwWQmﬁﬁsﬁmmw@mmmm1
% Category-L: aﬁwﬂﬁwm@w@mﬁmlmmn—awmﬁwmm = |
i Son e 4 TR B ACEL
©. . Category-II : mf%@mw%mﬁ%@mﬁmzw%rw%ﬁmwwmm_'-
i e A ¥ R 01| ‘
g, Category-III: mamﬁw%mmnmaﬁﬂ%w%mzmmmﬁmw-
| ._’@mmmmwﬁw%wmﬁﬁmmwmzxmﬁfﬁwﬁw@mmﬂtm.
S SR + S T8 3 Twa WO O el | W O g R ew 79 A awEE |

Wwaﬁemwmw%?a@mﬂrwﬁfgmmmm _
T N, wdie 77 wF A | L

OMR @ A, B ,C, D%ﬁ—@mmﬁ—aﬁwwmml

X3

v, ommWﬁremwaﬁﬁamwtﬁWWW'l

o OMR A FifE g 2ol S TeES TR A TIAA 1

v, OMRﬁmﬁfﬁ%mﬁﬁﬁmmm\ﬁmmmwﬁsmmmﬁwmm’

». OMRW%WWW@WWW%WWﬂRWW14WW‘ "
T

0. ﬁﬁﬂmammmmmwﬁwww T I G FAE, ﬁwﬁam oﬁmwmnm B -
mwwwwwﬂaaﬁmwmlommﬁwwmw
Wmﬂ@maﬁmwmlﬁmﬁﬂaﬁwwmmw\
 Swge e 70 aFHE AR FE o T A A |

| sz.‘_mﬁatw T, WIS, FANG, Q0N @, mmwwmﬁm
of T T S R A |- (A A J(E @R AR e At afoe 4 20 |

LY ﬁﬁwmwwwwwwmmmwmwmwwﬁww
FAE . .

SO, R T TR S OMR I 2= & st W A | _

38, a?aﬁﬁmi\ﬁem\m@—nwmmwmwm&awrmaﬁtﬁam %
-WWWGWWWIWWW@WW%WWW |
ma\ﬁmmmﬂraﬁ%emwﬁ@%ml ,
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