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: INSTRUCTIONS :
All questions are of objective type having four answer options for each.
Category-.l: C_arry 1 mark each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, ¥ mark will be deducted. '
Category-_ll: (?arly 2 marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, %2 mark will be deducted.
Category-III: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and no incorrect answer is marked, then score = 2 x number of
f:orrect an;ufers.marked * actual number of correct answers. If any wrong option is marked or
if any cortjbmanon including a wrong option is marked, the answer will be considered wrong,
but th?re IS No negative 'marking for the same and zero mark will be awarded.
Questions must be answered on OMR sheet by darkening the'appropriate bubble marked A,

OMR. ,

respective bubbles.
Write question 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 examination center and put your full signature -

in appropriate boxes in the OMR.
The OMR is liable to become invalid if there is any mistake in filling the correct-bubbles for
question booklet number/roll number or if there is any discrepancy in the name/ signature of
the candidate, name of the examination center. 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 candidate will be sole
responsibility of candidate. o

Candidates are not allowed to carry any written or printed material, calculator, pen, log-table,
wristwatch, any communication device like mobile phones etc. inside the examination hall.
Any candidate found with such items will be reported against and his/her candidature will

be summarily cancelled.
Rough work must be done on the question paper itself. Additio

the question paper for rough work. : :
Hand over the OMR to the invigilator before leaving the Examination Hall.

This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
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Category-I (Q1 to 30)
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Two infinite line- :

e cainis directimfgzrsgﬁs parallel to each other are moving with a constant velocity v in

Theangnel amactionobwn I the figure. The scparation between two line-charges is d.
alances the clectric repulsion when, [c= speed of light in free

space]
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"frihe' d%{?fi potential for an electric field directed parallel to X-axis is shown in the
gure. Choose, the correct plot of electric field strength.
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An electron revolves around the nucleys 1h a circular path with angular momentum L.A
uniform magnetic field B is applied pcrpcndlcular to the plane of its orbit. If the electron
experiences a torque T, then '
A T|L ' (B) Tis anti-parallel to L
© T.L=0 ' . (D) Angle between Tand L is 45°
a3 g FEfuem sufite goem AW [ @ife sawet fr aafed F9e |
R TEARE Sy WO Gl 9 BT oF B ZINI‘TWW'W@’W
T T 5F oI T O,
A TJ|L - (B) T‘eiﬁwmﬁ ,

T.L=0 (D) T @ L -9 4 &1 = 45°

A straight wire is placed in a magnetic field that varies with distance x from origin as

- I_j . BO [2_£Jﬁ . Ends of wire are at (a’ 0) and (28, 0) and it carries a current IIf force
- a

on wire is F= IB{;,[k2 ]J then value ofkis

ﬂﬁﬁ?ﬂ@x@r‘mﬂ B =B, (2-;)kam<ﬂ¢fﬁ‘t§m¢wwﬁ‘ UG O I

Wlﬁaﬁaﬁm(a, 0)@(23,0)%Waaﬁ-aa\smﬁawmﬁw1ﬂﬁmw
-q9 N
mﬁ-wrmmw—mﬁa@wwmtﬁF IBO(ZJJWWRW

‘ Z(E, e | \
® =

EIPN, (' \ASCENAT 1| \ LA NI

il of indu i 100 Q. The coil is
: t there is only a coil of inductance L and resistance 100 .
In a tclgszdacléﬁfflom magnetic field. All on a sudden, the magnetic flux linked with the
sm:l; . I;an ges by 5 Weber. What amount of charge will flow in the circuit as a result ?
cir

A) 500C

0.05C

20C

i known to find the charge flown
%QI%I%ZﬁWMWWWmeW— 100Q
@ A4 O | ZOI FEAoR 0 B I TS (flux)

FEABE KR
5 weber oré:gr;xqgs g7 T Ao T4y fara o ofie wigH gRe X ?
(A) 500C
(B) 0.05C
(C) 20C - PPN )
(D) FICF L~ I S I STA2 P[RR Bfered o <=1l P | e
4 E 2
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6. ' —
When an AC source of emf E with frequency ® = 100 Hz is connected across a cireuit,

the phase difference between E and current I in the circuit is observed to be % 4 s shown in
the figure. If the circuit consist of only RC or RL in series, then
© = 100 Hz ¥4I o1y aaifs o IR TENS &= T SROH61e% 1 E 6 oz

-9 g = mew(ﬁm ﬁwﬁw)iaﬁmﬂﬁmmkcmmmﬁrw

A B3
., & "'“\\E —-..\\
! \ l ; “
m: ! ".
] 1
v
(A) R—IkQC 5 uF £ (B) R=IkQ,L=10,H
(© R=1kQL=1H '-R=1kg,c='1'0p1~'
7.
Al ¢ =L/ R
gl
A battery of emf E and internal resistance r is connected with an é.xtemal resiétance R as
shown in the figure. The battery will act as a constant voltage source if
(B) r>R
"(©) r=R .
(D) It will never act as a constant Voltage source.
- omfife fore, EWWwarmﬂmwaﬁmﬁawwﬁa&ammw
wm,wﬁﬁ@amﬁwﬁwmwwnﬁ
(A) r<<R
(B) r>>R
© r=R | Pur
O Wﬁﬂ@m@ww@wwm - RSC Rt At
_ | R /|
C 5‘. 4 e ! ._::."E . P-T-O. i
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If the kinetic energies of ap electron, an alpha particle and a proton having same

de- Broglie wavelength are €1+ &) and g, respectively, then

TR - SRR @2 R, s S w @ g7 oo A W
TN ¢, £, S £, T, ST

51”_"3”’2 B) ¢ =¢,=¢, (C) £ <8y <6 (D) €>€7%

In a Young’s double slit experiment, the intensity of light at a point on the screen w}?erc
the path difference between the interfering waves is A, (A being the wavelength of light

' : : - g Y.
used) is I. The Intensity at a point where the path difference is 4 will be (assume two

waves have same amplitude)

(A) zero B) 1 @ % (D) %

- R-Rm W v B o Rre Sgel 1 T Sefiefes SR A
LT A (2 = TIH© W SAAG) |mﬁ=ﬁﬂamw%,miﬁ=ﬁ€@ww(ff@
m.?jﬁtﬁmﬁmwﬁn

(A) T ®) 1 © > ® <

In Yotmg s double slit experiment with a monochromatic light, maximum intc_nsity is 4
times the minimum intensity in the interference pattern. What is the ratio of the

intensities of the two interfering waves ?
= aee =rE A B @3 f-Ra A9 o TER | T U T OifeER A
FEE SRel ALY ©EOH 4 @qlmﬁmmmﬁmwwwg

1/9 (B) 13 €) 1/16 D) 12

i i -4 .

human eye has an approximate angular resolution of 6 = _5.8->< 10~ rad and typical
T«fw pﬁntcfypﬁnts a minimum of 300 dpi (dots per inch, 1 inch = 2,54 cm). At what
ﬁainimal distance d should a printed page be held so that one does not see the individual

dots ? ‘
T @i fareva wAel TG 0= 5.8 x 1074 ¥t @3 uRe v Brdr
mﬂﬂt?:oo dpi-(@ o5 Ta (dpi T o Rf¥Co frqa el @ 1 inch = 2.54 em) |
wrere @l o w1 #jb) SeT: FOH(H HA(Y T ACC [T Sevl FCT Tt At ¢

(A) 20.32cm (B) 29.50 cm @ 14.59 cm (D) 6.85cm
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12. Si
] uppose in a hypothetlcal world the angular momentum s quantized to be even mtegral

h
nlultzples of The largest possible wavelength emitted by hydrogen atoms in v1snble

' range ina worid accordmg to Bohr’s model will be,

(Cons1der hg--— 1242- Mev-—fm)

mewwmﬁmwﬁm A TS 2 offew 27 | we-aw

Wwﬁmmmi‘cgm m«jmﬁ-a@q‘mﬁﬁ‘wwmm (403 8 he
= 1242 Mev-fm)

(@ Hme B 49w (© 121mm 47 m

13. A Zener diode having break down voltage Vz = 6V is used in a voltage regulator circuit
as shown in the figure. The minimum current required to pass through the Zener to act as
a voltage regulator is 10 mA and maximum allowed current through Zener is 40 mA. The
maximum value of R, for Zener to act as a voltage regulator 1s

'm%msvhwﬁ—m aﬁmwwﬁwﬁw%wnw
JER | EARBIE (OIEcs Fage RN TR 49 &) (SHIEad W4 ey e
ﬁﬁgmwwmmmw{mﬁmﬂmfwwmmmeml

mﬁwwﬁﬁmﬁ%wwwwwﬁwmm

Rs

— AW N
10V T &V ZX\/%?L
@) 1000 . 4000 © 04Q D) 950 Q

14.  The exprc.ssion K(A +B)+(B+AA)(A+ B) simplifies to

'.A(A+B)+(B+AA)(A+B) «ﬂwﬁwcrwm

. A+B B) AB (C) A+B _(D) A+B
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15. Given : The percentage error in the measurements of A, B, C and D are respectively, 4%,

| ‘ 1
2%, 3% and 1%. The relative error in 7 =2 B

—1S

3
cp?
e
: . . - A4B3
A, B, C 8 D -3 *IfSeerst *rowral g6 I0@C 4%, 2%, 3% 8 1% T Z2=——73 T
CD?
e oft 2@
127, | 127
® S HPER . ok
127,
@ 127, | D) —%

6 7

16. The Entropy (S) of a black. hole can be written as S = BkBA, where kB'_js thg Boltzmann

constant and A is the area of the black hole. Then B has dimension of '

RA) 29 | AR 2 ®) ML2T-!

O\ e | (D) dimensionless

% TR (T RETH) TG (S) TF S = BhpA TN LT T T (T ky
| ﬁ@ﬁWWMAWWmﬁ)lmB-mwm '

@ | ® M |

© L2 (D) TR

c Zead P B 8 - | E‘g%,
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17. = The kinetic. energy (E,) of a particle moving along X-axis varies Wlth its posmon (X) as
shown in the figure. The force acting on the particle at X = 10 m is
XS T oo T wm (X) -9 MR o=z (5,) ~fFaes Bra meme
TR T X = 10 m, O FeMifeq @=ra foFarie 31 23

(A) SiN “(B) ON | (C) 97.51 N -5i N

18.

A particle is moving in an e.Iliptical orbit as shoWn in figure. If P, Land Tdenote the
linear momentum, angular momentum and position vector of the particle (from focus O)

‘respectlvely ata pomt A, then the direction of & = p x Lis along.

T .

+ve x axis (B) —ve x axis

©) .We‘yaxis (D) -veyaxis

EWW’KﬂﬂﬁWﬂ%%(m)lﬂﬁAﬁ'Wp, L@@ 7 ke
AR, Wwﬂm\mmwmm(woﬁvm)a%@mw

=P X [ aafmez@ . .
L (B) AR x SR At

(D) mmywﬁ@f

R O B

(A) 4GS x SCFS TCT
©) Wywm
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19’

20.

21.

- =z (@) | ABC St

22,

L

PC-2022 | .
A particle is subjected to two sim - :ons in the same direction having
equal amplitudes and equal frequ e“‘gif:I?E?fczf!t?n?t;i}plitude is equal to the amplitude
of the individual motion, the phase difference (5) between the two motions is - ;
a6 TN G A 7 e pyefon T olRe ze WA FoE 8 R
AT | 42 S TSl 553 g i 42 SR THIeTsifo R AZ® GF2 ACH
T 1T 12 AT I Wletoifoq fowg well A14RT Q@ |

[ . ! ﬂ
(A) 5=;—t 5'=33—’5 ) (C) é=n - @ 873

‘A body of mass m is thrown with velocity u from the origin of a co-ordinate a}xeS_ at an
angle -9 with the horizon. The magnitude of the angular momentum of the parEICle about
the origin at time t when it is at the maximum height of the trajectory is proporti onal to

(A) wu . B) u?

| @ ul ' ‘ (D) independent of u

G RO TR 20 S (il ST 6 (1 I m ST G5 TeF Il
Te | t TR < T AT SrroI @, 4 OF 7 fga AT e A e
TR TS 2 | - |

(A) u _ : . B) u? 5

© v (D) u-99 67 ST T

Three particles, each of mass ‘m’ grams situated at the vertices of an cquilateral AABC of
side ‘a’ cm (as shown in the figure). The moment of inertia of the system about a line AX

perpendicular to AB and in the plane of ABC in g-cm” units willbe -
9 fonfe Mmce

‘m’ grams ©E foAf6 Tl ‘a’ cm IRRFE Gl Fg fags AABC-9
AB 99 T AX 97 ACICF w67 Tosl ST (g-om? AFCF)

f(_q'.-

3 . 3 >, . i 2' _ ' 5 2

\ C = b

(A) 2ma? @B sma ©) o © 3
A body of mass m is thrown vertically upward with speed /3 V., wWhere v, is the escape
velocity of a body from earth surface. The final velocity of the body is

m ST B R G T T /3 v, WO 91 2 | T v, T R oyes <o
T | gh7 afew @I TR | -
© ive (@ 2y,

a |

@0 " - @) 2% AWl L

| B

10 |
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If a string, suspended from the ceiling is given a downward force F,, its 1 BBt Decomits
1°

L,. Its length is L,, if the downward force is F,- What is its actual length ?

- frfere  TRCF T 6 ST g F, 71 0 BT o try 2 L, rzzﬁﬁmﬂmta

SR RIL IWWWWW?

' L, +L : FL,+FL
(A) 12 (B) 7 (€) 227 7 1 EL,-EL,
2 1~2 F2 + F] @ F2 L F]
24, 27 drops of ‘mercury coalesce to form a b1gger drop. What is the relative increase in
" surface energy ?
27 % Wwwmmfawqqmﬁm | q3 T T e 9 ==
IS0 ¢ _
3 2 2:05) W<
Uy VA O © -3 -
25. Certain af'n_cpunt 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. If v, is the most
probable spced of the moleculcs, then
W%WWWWWIC@I%Z%3ﬂ4WWW4&
T WSH =4 | AB, CD EFW%WW‘}_@GWI qu@ﬁaw%m
"AIPLRe I v, TS,
I",Pat3=vpat4>ypat2>vpat 1 : (B) vyat3>vyatl >vPat2>vpat4
(C) | Véat3>vp at2>v at4>vpatl (D) Vpa‘2-=vpat3>vpatl > Vpatd
— % _
Ty 1 ize - PT.0.
¢ 11 ¥ L%
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26. i ic p
) Consider a th.crmodynamlc process Wh(:rc internal cnergy U = AP2V (A - con_stant).
If the process is performed adiabatically, then

(A) APV + 1) = constan @ (AP + 1)2V = constant
(©) (AP +1)V2 = const ' A4

constant (D) m = constant
NS, T S8 sffirym wrem =RF 27 U = Ap2y (A = §7%) | ofF o 93
o A 1y v
(A) APV +1) =433 - (B) AP+ 12 V=%
©) AP+ 1)V === | D) cnonfd

' ©) (AP+1)? ™=

27. One mole of a diatomic ideal Bas undergoes a process shown in P-V diagram. The total
heat given to the gas (In 2 = 0.7) is

mmﬁ-mmﬁawrﬁmmp-vﬁwmﬁfwﬂmmﬁmﬁmmmwr
WNWWWW?{(]M=O.7),WW{

p
A
2Pgf-==----- B
% Isothermal
(1] ey 11- 1L lC
[} A |
1 |}
I 1 ;V
Vo 2V,
(A) 2.5PyV, 3.9P,V, (€ L1PV, (D) 14P,V,

28. Two charges, each equal to —q are kept at (-a, 0) and (a, 0). A charge q is placed at the
origin. If q is given a small displacement along y direction, the force acting on q is
proportional to
76 —q SN4A R BT (-a, 0) TR (a, 0) TO AN ™R | FARGLS q S A W |
q WA y WP AR AR A, q ST G4 o0 341 Fea (mi STamemst = »

@A) y -y ©) % oo -1
: |

—— ————

s s
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29.

A neutral conductmg solid sphere of radius R has two spherical cavities of radius a and b

-as shown in the ﬁgure Centre to centre (distance between two cavities is c. q, and qy

charges are placed at the centres of cavitics respectlvely. The force between q, and q, is
1 9.9 1 1 1

(C) zero : ' ' (D) insufficient data

Rm@wﬁﬁ@ﬂmﬁwﬁmﬁﬁaﬁwwwbquﬁcﬁaww
(WW)!@WW’EW?WWMWWW?W%G%
'wmwmae%-mmmﬁ?m—mmzﬁr

g b0 qaqb 2 ‘1' d '1'
) (A) 4ne, c . ® 4ne, (a_2+?]
©) U - o wedey

30. Consider two concentric conducting sphere of radii R and 2R respectively. The inner
| ' ) - - 3R.
sphere is given a charge + Q. The other sphere is grounded. The potential at r = —2-1s

R G mmﬂﬂ“ﬂﬁqﬁmﬁmwﬁﬁrtWWIWtwwwm
mmm:mtwﬁqﬁaww@mr—mmﬁmm

' =29 D 109 .
' theoﬁR o)~ 0 © fgr P ek
3 5 ~ T R
C L 3 13 . %%&f 1 IP-T-O-
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32.

33.

@]
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: Category - I1 (Q. 31 to 35) A\
(Carry 2 marks each. Only on¢ gption is correet. Negative marks — %)
A horizontal semi-circular wire of radius r is connected to a battery through two siqﬁlar
springs X and Y to an electric cell, which sends current I through it.- A vertically
downward uniform magnetic field B is applied on the wire, as shown in the figure. What
is the force acting on each spring ?

BRSO O 20T, 3 Sl ¢ TIPSR SRR o W X 6 Y P

S PRl TR @7 Sfe Riped S Fo 9 TN | el Wy w1 98
ST T | 9% SR, B W G N GRS Fd Seend e e ot F 2 |

93 T A6 Peiers 897 T 7 e I 2

A) 2nrBI — 7urBI BIr - (D) 2BIr
) 2l ® 1 UEP o veete™
Find the equivalent capacitance between A and B of the following arrangement :

fBrm emffe TuREbE A 8 B-93 W4 99 4G 39 ?

. 7 2C | 3C
(&) c ®x = ©F ® =

A golf ball of mass 50 gm placed on a tee, is struck by a golf-club. The speed of the golf

ball as it leaves the tee is 100 m/s, the time of contact on the ball is 0.02 s. If the force
decreases to zero linearly with time, then the force at the beginning of the contactis
B (tee) @ To@ SRIYS 50 gm OEd I AT AR, TTTFIR TR NS I x4 | B
i IR ST e CEE (@ 100 m/s G SrSd Fewps e 0,02 | 3 I W
SR Y CARE I O [ T, O[S GO TG A WA et

(A) 100N (B) 200N

(©) - 250N ' 500 N

14 |
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34,

3s.

Three concentric metallic shells A, B and C of radii a, b and ¢ (a<b< c} have surface
charge densities +o, = and +g respectively. The potential of shell B is

a, b8 c(a<b <c) MG fGaf6 FMIFEF YT IFT A, B, CTHOM T | A, B, C
T oo ST Semifiry WA I +o, -0, +o | B T4 Red 7

(A) @+b+o)— | ® =
Eg . . Ey :
a? b o - a’ c
© [-E——-n--bc]g—u_ 1[?—b+c]£—ﬂ-

One mole of an ideal monoatomic gas expands along the polytrope PV3 = constant from
v, to V, at a constant pressure P,. The temperature during the process is such that molar

specific heat C, = iﬂ . The total heat absorbed during the process can be expressed as

_MWWWWWHW;Q‘@W IR QTR T OF SIS
v, TF V, 7T, mﬂﬂqwmﬁa’,} | G% SRERET A Sl dFuTE IR

TR Sef#FE e C, -Tlﬁmwmﬁmmmmﬁtmﬁmm

=

AT T4 TF O T,
A) PV,|—L-+1 V| —5-1
{A) 11[,@_) )
A
v, ; Vi
- D) PV, —-1
© Hvl{-\-’;? -]) (D) P 1[sz )

ignoring the wrong phrase *“‘at constant pressure P ”’, the answer 1s (B).
It should be ‘bonus’ to everyone.

15 I | % P.T.O
B -I.0.

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817

| 15



Test Booklet Code : C
e o e WBJEE 2022 - PHYSICS & CHEMISTRY | PATH FINDER

Where Aspiration Maets Success

PC-2022
Catcgory_—'- III (Q 36 to 40)

(Carry 2 marks-each. Onc or more options are correct. No ncgative marks)

36 (%) P_@ ®
) S A {
S i a@ Wy
R ® @ -

As shown in figure, a rectangular loop of length ‘a’ and width ‘b’ and

v

made of a
conducting material of uniform cross-section is kept in a horizontal plane where a

uniform magnetic field of intensity B is acting vertically downward. Resistance per unit
length of the loop is A ©/m. If the loop is pulled with uniform velocxty
direction, which of the followmg statement is/are true ?

. Current in the loop I = L
A(2b+2a)

Current will be in clockwise direction, looking from the top.
(© Vp-Vg=Vj - Vps where V is the potential.
There cannot be any mducnon in part SR.

%@wmw WW@%WW a’ me‘b’mﬁﬁi
ww%ﬁwwﬁ@wmﬁmmsmawﬁm%mmm
maqqma%mmﬁmmmmiﬁﬂﬁwﬁwwm v’ T30 O 2T

> in horizontal

o e W B @ Sfeef Ter ?
~ Bbv
(&) TR e AR L= 7

- (B) Sofa TS TG AT Sfewe <iea S fics |
©) Vp..vszl'VQ—VR,WVWﬁ@m
(D) SR ST THICA S R A

16 -
o EE

16 |
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37. A sample of hydrogen atom in its ground state is radiated with photons of 10.2 eV

energies. The radiation from the sample is absorbed by excited ionized He*. Then which

of the following statement/s is/are true ?

He* electron moves fromn =2 to n=4.

In the He' emission spectra, there will be 6 lines.

(C) Smallest wavelength of He* spectrum is obtained when transition taken place from

n=4ton=3.
(D) He* electron moves fromn=2ton=3.

- t\ﬁﬂwféﬁﬁ?mmm 19.2&*11’“@?@5?@%%6@%«:@
TR Aagef W Rege RiF Sraftre SIS He' T TS 2 | GO
ﬁtﬁm@ﬁ?m@f@wﬁw{ |
(A) He* 3(EFF n =2 TA(F n =4 - T I |
(B) He+—mﬁﬁwqa=ﬁfﬂt€6ﬁmw:
©) He+-&éaﬁﬁﬁmlwmm?ﬁww@w&4tﬂrc$n_=3_t<§

SISCAA & | ' | =

(D) He* Z(@HTn =2 T4CF n =3 TS T FA|

3 - ]
v B TS P.T.O.
17 _ & :

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817 | 17



O w' : I
Tect Bookel Sy WBJEE 2022 - PHYSICS & cHEMIsTRY i PATHFINDER
; i

Where Aspiration Meets Success

PC-2022

' 2 . % Where o is
38. A particle is moving in x-y plane according to T = b cos wti+ b sin ©t J

constant. Which of the following statement(s) is/are true ?

. E:-is a constant where E is the total energy of the particle.
2 ® P _

] The trajectory of the particle in x-y plane is a circle.

: . the
(C) In a, — a, plane, trajectory of the particle 1s an ellipse (a,, a, denotes

~"-components of acceleration)

qZfB T x-y O T = b cosoti+ b sin ot 'j'qasz_qmﬁrmpm%, @A o 990 E&F |

mﬁmm@f@ﬁmmmmﬁm?

&) E s v B 7 e i

) w

(B) x-y (& b7 HeEE1Y AP

©) 2, a, S FAIBT THEAL SOREI (a, @ 2, T T ToNR)

(D) i=0’v
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39.

.
o

0 X—>

Two wires A and B of same length are made of same material. Load (F) vs. elongation (x)
graph for these two wires is shown in the figure. Then whxch of the following statemem(s)

is/are true ?

The cross-sectién érea of Ais greater thén-that of B.

(B) Young’s modlilﬁs of A 1s greater than ‘tfou'ng’s modulus of B.
(C) The cross-sectional area of B is greater than thai of A.

@ Youﬁg's mpdull.ls of thh A'.and.B. are same.
'AeB@WMWm\wqﬁﬁﬁiﬁwﬁm—ﬁl%@mqﬁawm-
W(X)WWWWIWWWWWW%W?

(A) AW&*WWBW‘?Wmmmi |

(B) AWW@%BWWEWW@{

©) _BW&“WWA_W&*WImmmt

(D) Wb SR T QAF T |

S

C : .19 ol ‘Eﬁ% P.T.O

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817 | 19




Tost Booklol Cou G WBJEE 2022 - PHYsICs & chEmisTRy | PATHFINDER

Question with Answer Key
rC-2022

E
40. T L_‘#E\\T <
YD

o2 R e~ B

A hemisphere of ragj i * i i 1S i
phere of radius R is placed in a uniform electric field E so that its axis is parallel

to the field. Which of the following statement(s) is / are true ?
@ Flux through the curved surface of hemisphere is TR2E.
(B)  Flux through the circular surface of hemisphere is TR2E.

@ Total flux enciosed is zero.
(D) Work done in moving a point charge q from A to B via the path ACB depends upon

R.

aﬁﬁRwﬁﬂﬁmm@%ﬁmeaWWWmmmmﬁmw
EﬁQWWWWi%W@ﬁw%@%W?

(A) aﬁwmwfﬁmﬁﬁswwnmm

(B) AT JOIF Ot Ny Facey e v =1 2 |

(€) g &t fATw FRefs Frwm i vy

(D) 4% R¥ 9T q TF A 19T B 8 ACB M W R e Fewta sfvwm R
o 8o F AT |
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41.

42,

43.

44,

45.

—..Correct Answer - 1 : 16 (no option is given)

C

+

PC-2022

CHEMISTRY
Category-1(Q 41 1o 79

(Carry 1 may
; ¢ cach. Oply 0 Ty,
Y One option is correet, Negative marks — %)

A sg of { {y)

‘ wmp. le of MgCO3 15 dissolved in gj].

ammonia and bufﬁ:red with NH Cl
4

adde‘d .10 the resulting solution, A wi
precipitate ? |

HCI and the solution is neutralized with
/ NP[4(J£I. Disodium hydrogen phosphate reagent is

lte precipitate is formed. What is the formula of the

ST Teory 7y | HTE AT Herae o

(A) Mg (PO .

) Mg, 0,), @ Mg(NH)PO,  (C) MgHPO, (D) Mg,P,0,
XeFy, NO,, HCN, clo,, Co,.

Identify the non-linear molecule-pair from the above mentioned molecules.
TS Wofe a5 ez et e o=
(A) XeF, CIO,  (B) CO,NO,  (C) HCN,NO, ClO,, NO,

The number of atoms in body centred and face centred cubic unit cell respectively are

2 and 4 ~ (B) 4and3 (C) 1and?2 (D) 4and6
body centred 93¢ face centred TI31Y 959 (@ MERIEE R TR P T g
(A) 2934 (B) 493 (C) 1932 (D) 49 6

The number of unpaired electron in Mn2* jon is
Mn?* SR S (unpaired) 2GR T2 LI
(A) 2 (B) 3 @ 5 (D) 6

The average speed of H, at T,K is equal to that of O, at T,K. The ratio T, : T, is
T,K SIER H, 993 7@ e T,K SI@m 0, 9@ 1% #ewEe® 7@ | T, : T,

el zd

(A) 1:6 (B) 16:1 C) 1:4 D) 1:1

2. - % B
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46. Sodium nitroprussidg is :
(A) Na,[Fe(CN)5 NO,] LW
(C) Na;[Fe(CN); NO] (D) Na,[Fe(CN); NO;]

47. Choose the correct statement for the [Ni(CN) ]2~ complex ion (Atomic no. of Ni =28)-

(A) The complex is square planar and paramagnetic.
B) The complex is tetrahedral and diamagnetic.

@ . The complex is square planar and diamagnetic. -

(D) The complex is tetrahedral and paramagnetic.

[Ni(CN), 12~ Wi SIHETa (Ni @F SRR 9% = 28) WWWWW
Tl

(A) o WD I PR-ATS T (square planar) {32 @“[ﬁ@'ﬂ (paramagnenc) |

(B) TBT A0 FOFARY 932 SRTHADST (diamagnetic) |

©) wios SR IHfFR- Wmmml

1)) wﬁaw%mﬁﬂm\?ﬂw&m |

48. The boiling point of the water is hi gher— than liquid HF. The reason is that

(A) Hydrogen bonds are stronger in water.
(B) Hydrogen bonds are stronger in HF.

C) Hydrogen bonds are larger in number in HF.

Hydrogen bonds are larger in number in water.

(A GBS G qF TN (N | PR
(A) O IRTGIET I A& =TT |

(B) ‘HF- QIZTGIer T St &1t |

(C) HF- TEGEr T T Gorad St |

(D) T TG TS AT G St |

49. The metal-pair that can produce nascent hydrogen in alkaline medium is:
Wﬂtﬂﬂﬁmmmmﬁmwﬁmmw--
Zn, Al (B) Fe Ni: - © Al Mg (D) Mg, Zn

50. The correct bond order of B-F bond in BF; molecule is :
' BF, wch Q@ B-F I59@ 9 (bond order) FFsel

@A) 1 ®) 1+ © 2 ® 1%

—— ) 5 2’
C 22 ]
: =
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51. Which of the following is radioactive ?
(A) Hydrogen . (B) Deuterium @ Trittum (D) none
A% T ToufEnd ? |
A) WEER - (B) TAGRAE ©) G (D) TIRDBE T

52. The correct order of acidity of the following hydra acids is
R AT T2 PCeRR v sifes *fea 7 & 7=

(A) HF>HCl>HBr> HI HF < HCI < HBr < HI

(C) HF<HCI>HBr>HI - - (D) HF>HCI<HBr>HI

53. To a solution of colourless sodium salt, a solution: of lead nitrate was added to have a
white precipitate which dissolves. in warm water and reprecipitates on cooling. Which of

_ the following acid radical is present in the saIt ?

ﬁam@mmaﬁwwmwmﬂwaﬁwquﬁ&%
0 TS e e TGO T T o T A St i fecs et | ey

WYy A (IR WP e I ?
. Gr (B) SO, L © s | (D) NO,

54. Oxidation states of Cr in K,Cr,0, and CrOg are, respectively

Cr,0., @& CrO,-A Cr-&a &ad Siag) ARG
27T 5

T A | . (B) +6,+10
@ +6, +6 - (D) Noneof these / 9F TWLL <
i e - 23 i %‘ . PT.O.
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55.

PC-2022

The correct order of relative stability for the given free radicals is :

e 3R ol e wires 31ds qay v

5! 1§ co
OFt
% NS ./
H,c—0ad H,C —CH H,c —CH
1 H i N(CHy), 1 N(CH;y),
(A) I>1>11 B) N>
(C) M>1>11 M>m>1

S e
8. CH;  H,C-CHOCH,
(1 Q)
_H}b:_idisa‘tion of the negative carbons in (1) and (2) are
2 3
(A) sp®and sp (B) spand sp? (C) both sp? (D) both sp?
(1) 8 2) T ¥MGF FIHET NI 7'
(A) sp’and SI_J3 (B) splandsp?  (C) BerHR sp? (D) TSR s
** Wrong Question : Tetravalency of the middle carbon of the carbanion (in statement)
is incomplete.
5. .- H
H OH Me //c——Mc
I H OH C
}-I/ {3 C/ | \
H H
! Me Il
The correct relationship between molecules [ and Il is
(A) Enantiomer Homomer
(C) Diastereomer (D) Constitutional isomer
o7 75 9 | @ 11-4% Wy A5 e oA v
(A) ARG (B) TR
(C) wvnrfEfagaa (D) &S SRR
c otk 3 24 - \ “#H_TE ______
®

24 |
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58. The enol form in which ethyle-3-oxobutanoate exists is

™ el Hee 293 '3'Wﬁ@?’mwm@ﬁ

TH (l)H
0 — C H
(A) HC C——CH,00;C,H; ®) Hc” -
CO,C;H;
OH A
| 0
C CO,C,H ” l
~ '\\\ /-’ A Sl C C
@ e \T @) He” & Socan,
H H

59. How many monobriminated produci(s) (including stercoisomers) would form in the free

radical bromination of n-butane ?

n-ﬁ%@mwmtﬁmwmﬁ@ﬁmwﬁm@mmﬂ

(BReaReig #7) S| 2@ ?
(A) 2 B) 1 © >3 D) 4

60. What is the correct order of acidity of salicylic acid, 4-hydroxybenzoic acid, and 2, 6-
dihydroxybenzoic acid ?

2, 6-dihydroxybenzoic acid > salicylic acid > 4-hydroxybenzoic acid

(B) 2, 6-dihydroxybenzoic acid > 4-hydroxybenzoic acid > salicylic acid

(C) salicylic acid > 2, 6-dihydroxybenzoic acid > 4-hydroxybenzoic acid

(D) salicylic acid > 4-hydroxybenzoic acid > 2, 6-dihydroxybenzoic acid

sfemERe wite, 4kt wte s 2, s-uRRyRAEERE smhres

SiFaToR HeF TN T

(A) 2,6 _sRaRyRcE e s > wnferiafee s > 4 gfER i e
B) 2,6 -GRTAGAAEET S > 4-E YRR s > R e
(€) weEEfE s > 2, 6-wiETEgErEie Wi > 4-mRg TS e
(D) suEETEfE s > 4B gEAEe whTe > 2, ¢ ARG eE e

e — e e =
e e e e i

bl =St P.T.O
- , 25 _ =
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61. How much solid oxalic acid (Molecular weight 126) has to be weighed 10 .prepare
100 mL exactly 0.1 (N) oxalic acid solution in water ?

100 mL 0.1 (N) oxalic acid -4% & @< 2w Fare 53 FoR oxalic acid (@f57)
ST PO 0 ? [oxalic acid -G el wg = 126]

(4). 126¢ - ® 0126g (©) 063 (D) 0.063 g

6Z. The major product of the following reaction is
frafiRe Rigafbrs e sy smdp o=

F3C_'_"CH = CH2 4+ HBI‘ ——

3

Br . ‘Br

CH(Br) —™CH;

63. The correct order of relative stability of the given conformers of n-butane is

n-REGER 28 T o wIeifirs IRes e @b 277,
: CH; CH; CH; ' ‘
y 'H CH, HS H' , CHy R ¢
.\ H H H H H _' _
55 A | P : CH; Frinie Y00 7 -
i ! II ' I -

O>I=I0, ~ (B) H>M>F : (C) O>I>I -+ (D) I=M>II

64. CH(lig) + 12502(g) - 6CO,(g) + 3H,0(liq)

‘Benzene burns in oxygen according to the above equation. What is the volume of oxygen
(at STP) needed for complete combustion of 39 gram of liquid benzene ?

(A) 112 litre (B) 224 litre @ 84 litre D) 168 litre
O (T e R e S e Sefore W 9 |

C H, (957) + %02 (1) = 6CO,(°MT) + 3H,0 (T9+)

39mmw®mmwmmﬂmmmswmmmm-
(A) 11.276R (B) 22.4®m () 84fmmR D) 168 FH=

LR B
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65.

66.

67.

69.

PC-2022
Avogadro’s law is valid for
(A) all gases ' ideal gas
(C) Vander Waals gas real gas
| SCSIET @ RS TR e |
(A) TS I - B) s st
(C) SIS SHFH A (D) <R3 (real) =1

A metal (M) forms two oxides. The ratib M:O (by weight) in the two oxides are 25:4 and
25:6. The minimum value of atomic mass of M is

aaf we (M) 2 TIRS (ol IR | SHiEE qHe M:0 «F SIS (e fEE) 25:4
R 25:6 | YOHT ARVRRT 6FG (JEW) ‘
(A) 50 100 ) 150 D) 200

The de-Broglie wavelength (A) for electron (e), proton (p) and He?" ion () are in the
following order. Speed of ¢, p and a are the same

BERGA (¢), TABT (p) @R He2* ion (o) 97 & Foifer wawendy e @0 SR | e, p
G q TGS F797 | .

@A) a>p>e e>p>a (O e>a>p (D) a<p>e

1 mL of water has 25 drops. Let N, be the Avogadro number. What is the number of
molecules present in 1 drop of water ? (Density of water = 1 g/mL)
1 1 5 5T 25  drop $eei5 24 | €1 W N, T Avogadro k¥ | 1 drop & ¥l

T TSR ? (T T = 1 ¥ oS . )
25, 0.04

0.02 18 :
TNo B) —N, | .-(C) ENU (D) _EN0

25

In Bohr model of atom, radius of hydrogen atom in grbund state is r, and radius of He"
ion in ground state is r,. Which of the following is correct ?

- ofg SR 757 S Bohr -7 ©F I, €A1 I PR R ARG T I
'azugﬁmamHe*wwmérzlﬁmmwﬁaﬁﬂ%m

1

J 1
@ i @ 1= © 2 ® gz.;_
) 1

r2 r2 I 4 ' rl

Which one of the following is the corrcét set of four quantum numbers (n, 1, m, §) ?

S5 @A 1 B TedE ol e I e o 7

+ 1 1
(A) -(3,0,-1,+-2-) (4,3,—2,—-2—]
| 1 A R
(C)JT3,1,-2,—-5) (1?) [4,2, 3,+2]

a s — EJ
27 lE! P.T.0.
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71.

T2.

73.

Ci

PC-2022

Category-II (Q 71 to 75) .
(Carry 2 marks cach. Only onc option is correct. Negative marks : %)

Let (C rml‘{)[_12 is the r.m.s speed of H, at 150 K. At what temperature, the most probable
speed of helium [(C,, )y;.] will be half of (Comoir, ?
150 K SIS TGS rm.s & 2 (C oy, | T S1PII@rt R s most

probable speed (IR BT &) [(Cmp)l_lc]. (Cimen, 99 ST T 7

(A) 75K 125K (O 225K (D) 900K

The correct pair of electron affinity order is
SEREN WHGE AfoP N 24

(A) 0>S,F>Cl 0<S,CI>F - (C) $>0,F>Cl (D) $<O,CI>F

The product of the following reaction is : |

e Rl [iawmeme swdt 2=
Br 1. Mg, ELO (dry) - S B | Mg, E1,0 (dry)
4 2. 4-FERAEACIIRS

2. 4-chlorobenzaldehyde _ .
y 3, A NHiCl
3. ag. NH,Cl -
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74.  The product of the following hydrogenation reaction is:
e zrRgeTr A Rty R amd 2
Catal Wﬂ?ﬁ
( eq\,) I{?g.:fts::npcrmum * Hy F '
and pressure (1 cqv) ©I°1 @ 519
‘ (1eqv.) : (1 eqv.)
Q | B) O ' @
(1eqv.) . (0.33 eqv.) (0.66 eqv.)
' (0 66 eqv.) (0 33 eqv. ) : (1 egv.)

. ) . . ®
75 Pick the correct statement.
Relative lowering of vapour pressure is independent of T.
B). Osmotic pressure always depends on the natu_re of solute.
(C) Elevation of boiling point is independent of nature of the solvent.
(D) Lowering of freezing point is proport;onal to the molar concentration of solute.

e gl Bfeo =1

(A) AT AT ST (relative Iowermg of vapor pressure) Sl NEE (1) s

Aeaa T
(B) wwmmmmw@wﬁmﬁa
(C) ~FHAIFE SHIT (elevation of boiling point) TEHBT T ﬁ—ﬁ%w
(D) ferea S QIRC AMFTed R WiEa Tl

- Category-TIT (Q 76 to 80)
(Carry 2 marks each. One or more options are correct. No negative marks)

76. During the preparation of NH, in Haber’s pmcess,' the promoter(s) used is / are —

(A) PtO, . Mo

Mix of Al,O, and K,0 (D) FeandMn
TR &GS ST 1S3 0w (0 W Sfirere qraad 2 T8/ Tho0 T T -
(A) P102 (B) Mo
(©) AL, “ K,0 @7 fiep (D) Fe @& Mn
g ' : e e e e, e e e e e s e T .Iu ]—l:;]ﬂ_—
Sy | 29 i

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817

| 29



Tost Booklol Cou G WBJEE 2022 - PHYSICS & CHEMISTRY [  PATHFINDER

Where Aspiration Meels Success

Question with Answer Key

PC-2022
77.  The correct statement(s) about B,H, is / are :
i':‘]l B atomgére sp? hybridised. 8 It is paramagnetic.
contains 4e bonding, There are two types of H present.
BzHG i (€ ﬁtb'?l R IEq) ('@%) m
(A) B *RE9E sp? MARS (B) «ft F¥FNI (paramagnetic)
(C) BT 3C - 4e T TSI (D) «ﬂﬁt@,ﬁwa}i%‘m
78.  Which of the following would produce enantiomeric products when reacted with methyl
magnesium iodide ?
@ Benzaldehyde Propiophenone (C) Acetone . (D) Acetaldehyde
TRl Tra TS/ Tt fiage g samsiared e [ s
GRSt Rferers smid tof w2
- (A) ReESRIRS ©(B) TfFeTFEH
(C) 1) BTG (D)
79, |
CH;
The above conversion can be carried out b . : : .
@ Zn — Hg/Conc. HCI 3 i. H,NNH, ii. NaOH in ethylene glycol, A
(C) i HSCH,CH,SH/H® ii. Hy/Ni (D) Bromine water
SRS FeRElt WOl [
(A) Zn-Hg/Conc. HCI © (B) i. H,NNH, ii. NaOH, ¥fdfe= zniﬁ Taie
(C) i. HSCH,CH,SH/ H? ii. H/Ni ®) mﬁu@ﬁa |
80. Which of the statements are incorrect ? :
(A) pH of a solution of salt of strong acid and weak base is less than 7.
pH of a solution of a weak acid and weak base is basic if K, <K,.
pH of an aqueous solution of 1078 (M) HCl is 8,
(D) Conjugate acid of NH,™ is NH;.
farpa o ffeufer wié< = 2
(A) ©F PG ﬁwmﬂmmwﬁmmp}lm 7 O T SN |
(B) YOG ﬁwm’@aﬁmﬁﬂwﬁmmnﬁxh <K,
(C) " 10-% (M) HCI - &% Sl G404 pH TA 8 | |
(D) NH,~ % ST O T6 NH, |
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