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The Power (P) radiated from an accelerated charged particle is given by P o< =

?vhere q is the charge, a i§ the acceleration of the particle and c is speed of light
In vacuum. From dimensional analysis, the value of m and n respectively, are

4G eIt ot 1 i Fefs R oot P o L e v, o i

T QR ¢ [ WY ST @1 | SIRET Wt T St m €32 n 97 917 I 3-
A) m=2,n=2 m=2n=3 (C) m=3n=2 (D) m=0,n=1
Two convex lens (L; and Ly) of equal focal f/2

>

length f are placed at a distance %'apart. An

object is placed at a distance 4f in the left of Object
L, as shown in figure. The final imageisat 4f

' f
ST GFIPT (aelf £-97 7fo @71 (L 8 L) F 5
TACT AT AR | T I L, s i (=Ree ottt zanw) 4f yave et
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@ rightofL, B) fylefiofly (© SfrightofLy () 5fleftofL,
ntity has the dimension of length ? A

: he following quan : ¢
w}iléc]glg{l E:k’s cqnstan%, m is the mass of electron and c is the velocity of light)
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5. The speed distribution for a sample of N gas particles is shown bel
for v > 2vy. How many particles have speeds between 1.2 vpand 1
Pv)| "

ow. P(V) =0
B vy ?

F: | S—

| = = = =

W 9T N 3NBE stiiom Rseem srerrer Rfife R 10t | Pw) = 0 747
V> 2v( | ©IRE 1.2 v 8 1.8 v, 7 7R 0T 39 307 2

(A) 0.2N ' @ 04N - © 0.6 N (D) 0.8N

6. The internal energy of a thermodynamic system is given by U=a s4/3 V* where

s is entropy, V is volume and ‘a’ and ‘o are constants. The value of a is

@ﬁ@ﬂﬂ@ﬂmm@ﬂﬁWU=asﬁ3Vﬂﬁmmww, @A s &
QTEPRH, V 561 ST 932 ‘@’ S ‘ol To $IF | GIRC ‘oF HIF 2T

oy }
@) 1 B) -1 © 3 -

(o] [

- i ’ i imension under the action of a
7. A particle of mass ‘m’ moves 1n one dime

conservative force whose potential energy has the form of UX) = — 323 B2

here o and P are dimensional parameters. The angular frequency of the
w .

oscillation is proportional to

o SRR S e i sifor®
X ot et A1 A | (T 0 AR

Wmmmﬁwm,mﬁ%ﬁfw
B wafiRE < 1) <erfor T

U(X) ="x2 + |32 ¥
R AITEd ST Seie Al 221
| o o (D) 36
@ (5 B \/mpt © \mp v
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10.

11.

- (A) ‘have a unique wave length

‘reverse bias. The current

PC-2024

Longitudinal waves cannot - | |
(B) have a unique wave velocity

(C) transmit energy @ be polarized
STy GATHE

(A) S GF Caf IRTS ATH Al
©) s ctaet T3 et (R

(B) o G @ AFTS A Al
(D) RS TS Al

: figure.
. : d B as shown in the hgur
A 2V cell is connected across e poig ann forward bias and infinity 1n

t the resistance of each diode is 7eTo i
e thas supplied by the cell is .
o e WIS SR ST TG GRCTT AT

B R ey 9o o V @3 TIF AT 267 | TP CA0® :

’___._.{>|—————-'\NV\"“—

A) 0.5A @) 02 AA *- © 0.1A (D) 0.25A |
A charge Q 1s placgd at tfl‘1e ;:1;;1;1 chz; ;\eﬂfzz of sides a. The total flux of elec::;
233%?3;’%8%‘;%“;?&@ T IR | e i e wy for fFefe

Wmm(ﬂux)m a2 D) Qa?/ey
w 8= @ e © e .

of a strained body is w8
. (B) stress/strain

@. ‘;‘X stress X strain X volume

The elastic potenti_al energy
(A) stress X strain

(C) stress X strain / volume

tﬂﬁﬁﬁﬂa@ﬁﬁ%‘ﬂwﬁ'ﬁﬁ'ﬁﬁ%ﬂ
@) Ao x f&gle (B) %!ﬁjf%
D) -z*x'ﬁ’tmxﬁqff‘@xw
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12.  Which of the following statement(s) is/are true in respect of nuclear binding
energy ?
() The mass energy of a nucleus is larger than the total mass energy of its
individual protons and neutrons.

() If a nucleus could be separated into its nucleons, an energy equal to the
binding energy would have to be transferred to the particles during the

separating process.

(iify The binding energy is a measure of how well the nucleons in a nucleus
are held together.
(iv) The nuclear fission is somchow related to acquiring higher binding

energy. |
(A) Statements (i), (ii) and (ii1) are true
Statements (ii), (iii) and (iv) are true
(C) Statements (ii) and (ii1) are true

(D) All the four statements are true

Frefira 3o s v e cre Ie31t/ IS sier 79 7
@ 93l FSRmIeR o R o oS @it @ FeGme ot 7 e Qe & |

G T AeRmrite REkm TR RE FW @@ @S, BRE R PRIFAT
eiftrata v FMaRTTS TEw e ettt e et TS 7© |

(iii) T 1R 227 FIGRRIeT TSR ¥ reie S ot ot AR |
Gv) fShr Reem mmwﬁﬁwm%mmﬁ%@ |
@) T @), () 8 Gid) T |

(B) IET] (i), (iii) 3 (iv) 5TOJ

(©) T (i) @ (iii) TS

(D) T IGIR 7o)
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13.

14.

| PC-2024
A satellite of mass_m rotates round the earth in a circular orbit of radius R. If
the angular momentum of the satellite is J , then its kinetic energy (K) and the
total energy (E) of the satellite are

@ﬁm%ﬁ@ﬂﬁﬁ%ﬂﬂﬁ@RWﬁ@WWlﬂﬁ@ﬂﬁﬁm
AR J T GIRTE o SRR (K) @ a1iE 1 () 7 —

J2

J2 , J2 ' J2 3
&) K:mRz’E:_2mR2 K:2mR2’E—_2mR2

J2 J*

o J2 J2 o
© K=5 55, E=-_73 - (D) K=5 Rz’ mR?

What force F is i’equired to start moﬁng this 10 kg block shown in the figure

if it acts at an angle of 60° as shown ? (s = 0.6)

ﬁim%mr'ﬁmwquwmﬂaﬁmwmm 10 kg T 0 5100 BF

IE? (U, = 0.6) |

60°

10 kg

(A) 22.72 N (B) 24.97TN (C) 25.56 N (D) 27.32N

Question is wrong

15.

Light of wavelength 6000 A is incident on a thin glass plate of r.i. 1.5 such that
the angle of refraction into the plate is 60°. Calculate the smallest thickness of

the plate which will make dark fringe by reflected beam interference.
GOOOAWWQﬁWWWQWWWﬁ%GWWW

iRoTaeT et 77 60° (JIMC6H AT 1.5) | FICHA TEIH PAOH (@4 I© ZeT ANST TS
SI1CEa S RSB S AT ¢l A ? ;

@A) 15x107m @B 2x107m () 35x107m (D) 4x107m

o 7 ) E P.T.O.
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16.

17,

18.
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C. v b
f\ A#VVH—NNM—‘LWV‘V— B
» R R R
|
||_
Eo,

Consider a circuit where a cell of emf E, and internal resistance r 1S connected

across the terminal A and B as shown in figure. The value of R for which the
power generated in the circuit is maximum, is given by

fora emf¥fe 36 B, @amwermmﬁﬁ%aﬁmAaa\Bm
’i@mlRaamwwaﬁc@@ﬂﬁsmmﬁm,mﬁiﬁ

r
A) R=r B) R=2r ©) R=3r D) R=3

The equivalent capacitance of a combination of connected capacitors shown in
the figure between the points P and N is

°T_ ¢
1

C ;
J R

P N
T6AS P 8 N R 78y 1eq 4o ooty 47 T
-2C . '
@ sC ® % © % o 3c

In a single-slit diffraction experiment, the slit is illuminated by light of two
wavelengths A; and A,. It is observed that the 2 order diffraction minimum

for 1, coincides with the 34 diffraction minimum for Ay. Then

931> 9w SrRGT A BEl 5t wawtng A, o lz-qawmwmﬁs
AR | CT CFT @, A9 Sty SRR FlTy o oot A, - ey 1oy ot &
SRS 0% TS 2 | Wf 2

M2 M 5 A, 3 A
@) 5.=3 ® 75,=7 © %=3 ® =3

SEE——— el

s i

Pathfinder Educational Centre LLP, 47 Kalidas Patitundi Lane, Kalighat, Kolkata-26 @& 033-2455 1840 / 2454 4817 / 4668



. | I
Test Booklet Code : ) WBJEE 2024 - PHYSICS & CHEMISTRY |25 PATHFINDER

Question with Answer Key

Where Aspiration Meets Success

19.

20.
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The acceleration-t_in?e graph of a particle moving in a straight line is shown in
the figure. If the initial velocity of the particle is zero then the velocity-time "
graph of the particle will be '

SRR sifoMer Gt T waa-smm Erfbafs fra eriten 2w |3 Faita

ARG 5t =7y 70 wiztet eIfBa stfswst-somr it x@

o
=
]
=3

A

0 Ti2 T

©
0 f'm 'i‘_}t

&t
IJ

The position vector of a particle of mass m moving with a constant velocity

= Z —
U is given by T = x(t) i+ b_'j\, where b is a constant. At an m-stant, r makes an
angle 6 with the x-axis as shown in the figure. Th(_a variation of the angular
momentum of the particle about the origin with 6 will be

6ﬁa@mﬂ%ﬁamwaﬁwwﬁﬁﬁ?:ﬁo‘i‘+b3“,m‘znmbtwﬁ5

#37 | Bra @Fa I TR, RIAT 9F [Z0S T (S8 x-S(0HA SRS 6 &I I |
eqaﬂﬁﬁﬁﬁwwmmﬁﬁmmﬁm

Y
— v
)
8 X
o - —_
zi] l -
@ R ® Y
- 0] T 2n i
0 KO":’Zﬂ 8>
N F S
IT| 1T
5 D)
(C) 2 ﬂuzn ” ) 19 2n
6—> R e S A - i<
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21, AY
x
S
> X
2h / s

\

~
Ca

.

JL 2a

The position of the centre of mass of the uniform plate as shown in the figure is

A) (—%,-%] (B) (g%] © [——2——%] [“%'"'2)

22, [WWA— T |—

Y

R L C
~)
N

V =50+2sinnt

In a series LCR circuit, the rms voltage across the resistor and the capacitor

are 30 V and 90 V respectively. If the applied voltage is 50 \E sin wt, then the
peak voltage across the inductor is

9T T LCR I60o, @RT 3 YA S rms (SIFES TUFTT 30 V8 90 V |
A TG 50 /2 sin ot (STEDS ST F4T 70 ©IRCET SIEAET TSN (SIFErsT e
(peak) ¥ 3@

A) 70V B 50V (©) 7042V ©) 502V

23. A small ball of mass m is suspended from the ceiling of a

floor by a string of length L. The ball moves along a
horizontal circle with constant angular velocity ®, as

shown in the figure. The torque about the centre (O) of
the horizontal circle is

m SEH 90 RT3 2o Bt Qe L twediw @3f som
SRR T S0z | 3716 SR Wt 3891 o | 3efa
AT @t © | TTGHRF ST JBIRE (TG ACITE 56 7
(A) mgLsin® (B) mgL @ 0 (D) mg L cos 6

R
10 ;
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are bent in circular arcs of r
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A A A . . . . a
If n;, ny and t represent, unit vectors along the incident ray, reflected ray an

normal to the surface respectively, then

3w Heifew afn, afowfre afr gas mtﬂmwtﬂwc@awﬁp Ny

9R t W, 5@

-+

];\221"]‘.\1?{‘2(1}1\1'?)?

A A A
(ny X t)-my

(A) ny=ny—2(@;-t)¢

Fa)
©) 1;\2:—1’1\1 D) 1{\2=2n1—

A beam of light of wavelength A falls on a metal having work function ¢ placed

in a magnetic field B. The most ener getic electrons, per pendicular to the field
adlus R. If the experiment is performed for

different values of A, then B? vs. _?C graph will look like (keeping all other

quantltles constant)

WW¢ﬁWﬂwﬁﬁiqﬁw@ﬂaxmwwﬁ@w|
WWW@%WW%*#G@@? R PICET 930

WWWWIHﬁW%mWWﬂWBzml
mﬁmﬁs@(mmmmmﬁmm

11

2
B BT/

A) I;/-_} s . ®) s 1
x A

B> B?

T
(D)

@ 0/ —_— -1— 0 —_> _1_
A A

11 |
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26.

217,

e o . o St e S S . it .. e e o . o S I VT ] 8 T | S o8 1 S il o i o

LI |
-~

PC-2024
; | . R A N netic field -ﬁ
A charged particle moving with a velocity v = V11 s T
(! - X nts. The
experiences a force F= Fy T+ Fy ; Here vy, V2, F1, F2 all.ase Eerivh B

B can be

QTS ik T B BEITRE@ v = vy 1+ Ve ) @ ST AT F = F11+F2]at~1

Wmlqupvz,Fl.FzmﬁmlWWme

Vi By
(A) B Bl 1 + B2 J Wlth == B2

; B
A ) 4 ___i_ 1
=B11+B2]+B3RW1thv2-—B2

®
ol

P

_)
B
% —
@ B= =3,
Two straight conducting plates form an angle 8 where their ends are joined. A.
conducting bar in contact with the plates and forming an isosceles triangle

with them starts at the vertex at time t = 0 and moves with constant velocity

=2 .
7 to the right as shown in figure. A magnetic field B points out of the page.
The magnitude of emf induced at t = 1 second will be

7S A SRR #11S 6 ICT RIS e, GG AR 7o AT R RS (N
T gt tof P @R fagrem My QT t = 0 I It BF I 8 v

iRoet BT @ (I @R T SrfcE afier T | Sreesa B MoK
mmﬁww;;;lwwﬁﬁsﬁsammmm

—
B

oo'] o o

o

‘0 0o ©
o
@
[s]
o - l o'\O

o
o o o

oo<\]fo

o/

o, © o[ o

0
5 0 [}} o 2 cin g
@ Bvtany (@ 2Bv?tany (O) 2Bvicoty (D) 2BVIEN2

-
e st
S—

R
12
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28.

29.

30,
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d along x axis at x = — a, 0 and
i oL and q are place : : i St
Three ];?omt charges cg quq _, o while q a2 = Q remains finite, the electric
respectively. As a — 0 an o a N
| ex(x>>a)fr0mx=0‘s T4ne,xP i-Then

field at a point P, at a distanc

Roafs R oI g, — 2q @R g x O T
2=
mla—»oqu—mﬁ’mimmﬂﬁqa
I = CLQ L
P Rre ofbecrad e E =3¢ P 1.3
2 =
© o=3B (D) 20.=3P

JAFH x = — &, 0 92 a Rre ara
Qy[ﬁ’lﬂ,x=omx(x>>a)m

@A) a=p B) o=2p

] 1 2 body has
A body floats with % of its volume keeping outside of water. If the yf

. it wi rface
been taken to height h inside water and released, it will come to the su
after time t. Then

ﬂﬁmﬁﬁmimﬁmmwmla@ﬁwwmhm
%@ﬁmfm@mma@ﬁtmmweﬂﬁw@r&tﬂmlw

(A).at;x@ ' (B) tecn (C) ten+1 @'tm/——n-l

A small sphere of mass m and radius r slides down the smooth surface of a
largé hemispherical bowl of radius R. If the sphere starts sliding from rest, the

total kinetic energy of the sphere at the lowest point A of the bowl will be

[given, moment of inertia of Sphe?e =5 mrzl |
it R PTICER 30 Siquad T ©e et @36 m ST 8 r IR RIS ctters st
i | it ot A QT I11 87 I, ©F qred fwey i A oo

e R 2T (Ca ST : TG TGl I = 2 mr)
o

7 2 R
mg®-n B R0 O Tmg®R-n O Tme®-»

13 |
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2 (Q. 310 35():1, Negative marks : = %)

; of a mark at the
k, the ImaE he lens.
31. When a convex lens is placed above an empty tan med 3§ cm a:‘:)‘;‘i}';e ?mage
bottom of the tank, which is 45 cm fro " the distanc s
When a liquid is poured in the tank to & dep} active index of the liqui
of the mark above the lens is 48 cm. The relr 8

45 cm SIS G AT GATCIA AP0 T ET2° %mmmmcmm
e & i 36 om 0o 08 W MR Lo oo o | e
waeT Sate wiioa afefim @™ Sroifre O
eftosrars | 1.366
(A) 1.353 . @®) 1544 (C) 1.472 ©

tput Q ca
32. In the given network of AND and OR gates, outp
(assuming n even)

T (4T s
OR 932 AND iRt i Tt 98 Toeé-«d SISEe Q ¢F T AW ( n
(SIGTRATE) |

Xn__._l : \ _
O | .
‘ X Q

A) XpX;+XoXg+.. Xn_an
(B) Xoxl ...Xn-!-Xl X2 vee Xn+X2X3.-.Xn+Xn :
(©) XoXj.oXn-_1tXp-2 Xn—lf*'_xn )
@ Xo Xy oo Xy o1+ X XaXp oo Xpo1+Xp_2 X1+ Xy
33. Water is filled in a cylindrical vessel of height H. A hole is made at height z

from the bottom, as shown in the figure. The value of z for which the range (R)
of the emerging water through the hole will be maximum for

47T TIerls M@ H Swe! 7@ & w1l 267 | ol (I 2 S q3io fom 4l
mm%cmmwmlzwammwf’mmﬁsfswwcmw

Category-
. :c corre
* (Carry 2 marks each. Only one option 15 ¢

n be written as

R, ©f 3 .
B[z
Err
_______ zZ ‘\
A vl g
H a i H
) 2= ® z=% Q) z=°g D) z=73
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34.

35.

PC-2024

A metal plate of area 102 m?2 rests on a layer of castor oil, 2 x 10-3 m thick,
hose coefficient of viscosity is 1.55 Ns m~2. The approximate horizontal force

who . or

ove the plate with a uniform speed of 3 X 10-2 ms-1 is

required to m
% 4153 B8 2 x 10-3 m 7JeF PO ST TR oI At

' 10-2 m2 TFARTAE JOIFH 43
-2 | SR @ ST I T -

g, 39 sreers 1.565 Ns
0-2 ms~! QTS St I ©f 2

gx1
' 0.2325 N
(A) 0.6718 N
y 0.2022 N (D) 0.6615 N
©) O.

icl
ation of potential energy V(x) of a particle

Ti;e following figure shows the varl

h distance x. The particle has

A

points, one stable another

wit
V(x)

_%x

unstable

(A) Two equilibrium
(B) Two equilibrium points, both stable
e two unstable

i 1
@ Three equilibrium points, one stab
um points, two stable one un

Riferfea Viv) cerafta et

stable

(D) Three equilibri | |
o ¢t e ST () AT =g | IR

(A) o AR ST, 3% e oS o

®) ot syt o, TR A
(©) FoufS stmprarar O, aasﬁ:qﬁzr,iﬁwﬁa
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Category-3 (Q. 36 to 40)
(Carry 2 marks each. One or more options are correct. No negative marks)

36. Monochromatic light of wavelength A = 4770 A is incident separately on the
surfaces of four different metals A, B, C and D. The work functions of A, B, C
and D are 4.2 eV, 3.7 eV, 3.2 eV and 2.3 eV, respectively. The metal / metals
from which eldctrons will be emitted is / are

(4) A,B,CandD (B) B,CandD (C) CandD (@ Donly
A= 4770 A Sawtndia 338 St St iEm ©I| A, B, C 8 D BRG 41Qa ot
RS 227 1 A, B, C 8 D 4iga 31 SLopns 41T 4.2 €V, 3.7 €V, 3.2eV 8 2.3 eV |

W 4G/ gt (@ JErd Fisfe 2R it /cisfi =
(A) A, B,C8D (B) B,C8D (C) C8D (D) @WIAD

37. Consider the integral form of the Gauss’ law in electrostatics

f Eas=2

€o
Which of the following statements are correct ?
It contains law of Coulomb.
It contains superposition principle.
@ An elementary patch on the enclosing surface is a polar vector.

(D) An elementary patch on the enclosing surface is a pseudo-vector.

R ofe 12t sSeHR yafta smisee wif Reasat 3 crie
Fiafrfe e e Refsefer 5 2

A)  «foa wy ercea aft e |

B) «fog Tty Soifeire AT PRk |

©) TTOTH SR G T et N (587 |

D) m@mqﬁwwwﬁwmﬁm
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A uniform rod AB of length 1 m and mass 4 kg is sliding
along two mutually perpendicular frictionless walls OX
and OY. The velocity of the two ends of the rod A and B
3 mia are 3 m/s and 4 m/s respectively, as shown in the ﬁguri.
A >X Then which of the following statement(s) is/are correct :

O
@ The velocity of the centre of mass of the rod is 2.5 m/s.

. ) . . 25
Rotational kinetic energy of the rod is 6 joule.

(C) The angular velocity of the rod is 5 rad/s clockwise. .
The angular velocity of the rod is 5 rad/s anticlockwise.

1mWG4kgm§mﬁWﬁEAB,ﬁWWmﬂ%ﬂﬁﬂmﬂf‘:
0X 8 OY 39”7 Pregger fwrg (Bra amio) | wed A @ B &itEd sifetast T
m/s 8 4 m/s | Tea @ B/ Sfsafer ey 2

(A) ROST GG SISt 2.5 m/s.

B) oo AR AR % joule.

(C) woad [@faw siftswast 5 rad/s, qf% $1o e |
(D) weed QAT siow@s 5 rad/s, gfeg 1o RAe |

A B The variation of impedance Z of a series LCR circuit
with frequency of the source 1s shown in the figure.

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

39. 4

C
A —>f

A | The impedance Z is inductive in the portion AC
(B) The impedance Z is capacitive in the portion BC

@ The impedance Z is inductive in the portion BC
The impedance Z is capacitive in the portion AC

aﬁLCRmﬁﬁ@mWwﬁmaMgﬂﬁmmm
< | ficsa ot SR/ S ey ?

(A) AC oRTi Sifewrt 29T S afsure

B) BC o fowr T 1w afoTrs

(é)’ chmmiawr@ﬁaﬁw

(D) Acwma%mﬁiﬁﬁm -
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40.

PC-2024

The electric field of a plane electromagnetic wavein @ medium is given by

ﬁ (xy, zt)= E, A eiku [(x+y+2z)—ct]

where c is the speed of light in free space. T field is polarized in the x —z plane.

The speed of wave is v in the medium. Then

@ refractive index of the medium is ‘\/§ .

@) fi= 2K
\/2

-

<
_\[?:.

TG JRITH 51 HE’WWE‘Z@?TWE%QW

E (x,y,2 t) = Egfi el [yt 2 —ctl

QI ¢ T T THE SIETRT @ | St « — z G RIS |
G@‘Ez@ﬂmm\rw

@) f=1-k;v=c.

A
1—

>
|o

B) 1

]
=
<
]

W

.18 %
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