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Electrostatics

1. Which of'the following correctly represents the variation of electric potential (V) of a charged spherical conductor
of radius (R) with radial distance (r) from the center?
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Question ID:366694555
Ans.  Official Answer NTA (2)
Sol.
Electric field inside a conductor =0
Hence V = constant
A
» 7
KTG & Thermodynamics
2. The pressure of a gas changes linearly with volume from A to B as shown in figure. If no heat is supplied to

or extracted from the gas then change in the internal energy of the gas will be
el 1 1 <19, A & Wi, YW w5y 4 A ¥ B d@ yRafda sl &, S {6 o # feamr w21 afe 19
BT AT AT BIE ST ST A 2 AR AT 8 509 B HO o ARl 2, @ 9 Y idRes Hoit # g3 uRkacT BN
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Question ID:366694550
Ans.  Official Answer NTA (1)
Sol. - AQ=0
AU =-W
= —|:—%><(50+10)>< 10° xlsoxlo‘ﬂ
=451
Nuclear Physics
3. A free neutron decays into a proton but a free proton does not decays into neutron. This is because
(1) proton is charged particle
(2) neutron is a composite particle made of proton and an electron
(3) neutron is an uncharged particle
(4) neutron has a larger rest mass than proton
T Yokl g+, T I # &R gIa €, fbwg Vb ol Wi =g # & el gien € | I8 &8Il 8, aifd
(1) UIet= ge 3mafid &or 2 |
(2) gg= e HAIRTa &1 © S {5 T UIeH Ud U Solag™ | fAdia: a1 & |
(3) &M T SFQRIT BT |
(4) G BT oM gogd, WIS & faRW S 9 SaTeT 8 2
Question ID:366694541
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Ans.  Official Answer NTA (4)

Sol.  Asneutron has more rest mass than proton it will require energy to decay proton into neutron.
Simple Harmonic Motion

4. The maximum potential energy of a block executing simple harmonic motion is 25 J. A is amplitude of oscillation.

At ‘% , the kinetic energy of the block is

| A A B Y (B [ed @l ifdraman Rerfi @mf25J§IﬁWWWA§ﬂT%WwH%

TSt Sott 2 |

(1)12.517 (2)37.51] (3)18.751] (4)9.751
Question ID:366694552
Ans.  Official Answer NTA (3)

SOl' umax = %m(’)ZAZ = 25 J

2
KEatézlmvl2 e[ a2 oA
2 2 2 4

2
KEzlm(;)2 34 =i(lmm2A2j
2 4 41\ 2

KE = %X25 =18.75J
Electromagnetic Waves
5. Spherical insulating ball and a spherical metallic ball of same size and mass are dropped from the same height.

Choose the correct statements out of the following { Assume negligible air friction}

(1) Time taken by them to reach the earth's surface will be independent of the properties of their materials
(2) Insulating ball will reach the earth's surface earlier than the metal ball

(3) Metal ball will reach the earth's surface earlier than the insulating ball

(4) Both will reach the earth's surface simultaneously.

FHM 3MHR Yd FAH SHH dTel U HATAD el U b g1fcad MelldpR e bl T S ars | FRmm S ¢ |
1 5 & |2 fadeu g (AT 91y BT Ful T0Y 2)

(1) gt & T T Uga H S gRT o1 11§93, I garei & oI W R T8 |

(2) BaTes e, gl & da W oTfead A ¥ uget ugal |

(3) u1fea® i, gt & dal W, Faradd g A ygel Ugal |
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(4) T, gedl & T UR Qb ATRT UG |
Question ID:366694557
Ans.  Official Answer NTA (2)

Sol.  Magnetic field lines of earth cut in the case of conductor and develop eddy current which oppose the motion of

condoctor

Rotation

6. As shown in figure, a 70 kg garden roller is pushed with a force of F = 200N at an angle of 30° with

horizontal. The normal reaction on the roller is (Given g= 10 m s2)

form 4 TRl o gaR, U@ 70 kg w099 arel a3 & R @ &l | 30° @ BT R, 00N P A B
AT gDl ST 7 | ek WR fyerd ufafsar o1 a9 & (Rar 8; g=10m s?)

F

(1)800 N (2) 600N (3) 80042N (4) 20043N
Question ID:366694544
Ans.  Official Answer NTA (1)
Sol. N =200 sin30° + 700

N =800 Newton

200sin30°

700N

Electromagnetic Induction
7. A rod with circular cross-section area 2 cm? and length 40 ¢cm is wound uniformly with 400 turns of an

insulated wire. If a current of 0.4 A flows in the wire windings, the total magnetic flux produced inside

————
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(Given : Permeability of vaccum 1, = 4t x107 NA ™)

2 cm? gATHR UL PHIC &% alell Td 40 cm dR1 T B8 IR, FAED IR ¢ dR & 400 TR THEAN W
d AU O €1 I aR @1 gselt § 0.4 A B RT garied il 8, Ud BRI & 3aR fol GRS Teldd BT A
4mx10° Wb B, T B &I Muferss gracheiierdr &

(e &, Frafa & graweiermr p, = 4nx107 NA?)

(1)125 (2) 2 3) > (4)12.5
5 16
Question ID:366694554
Ans.  Official Answer NTA (3)
Sol. ¢=NBA
(4 x107*) = 400[p p,ni](2x 107
(4nx107) =400[ur x4nx107 x%x 0.4} 2x107™
LS
16
Gravitation
8. Atacertain depth "d" below surface of earth, value of acceleration due to gravity becomes four times that of its
value at a height 3R above earth surface. Where R is Radius of earth (Take R = 6400 km). The depth d is equal
to
9o % Il | o TeRig "d" W, AR @R BT A, Yol b Ol 9 3R AR W $HS A1 BT AR AT &SI
g, o8l R gedl @1 f3rar & | 1ewrg d &1 419 & (3fe R = 6400 km)
(1) 4800 km (2) 640 km (3) 5260 km (4)2560 km
Question ID:366694548
Ans.  Official Answer NTA (1)
Sol. g = (;{1\3/[ (R-d) (depth variation)
GM
&n = m (h above surface)
g=4g,
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Gl\f (R-d)=4—M _ _
R (R +3R)

R-d=2
4

a=R
4

d=4800 km

Electromagnetic Waves

0. If a source of electromagnetic radiation having power 15 kW produces 10'¢ photons per second, the
radiation belongs to a part of spectrum is.
(Take Planck constant = x107*Js)
(1) Micro waves (2) Gammarays (3) Radio waves (4) Ultraviolet rays
15 kW wifa arerm faega grasra fAfdRor &1 va |ia ufd dave 10'° BIe o= ol 2, WagH & o1 90T 9
fafevor weferd &, a8 8 (<ife Fadie h=6x107Js)
(1) gem a1 (2) T ARA (3) Xfear A< (4) g=TeT fopwot

Question ID:366694558

Ans.  Official Answer NTA (2)

Power

Sol.  Energy of one photon =
Photon frequency

15%10°
E=hv= IOT
L, _15x10"
6x107*

So gamma Rays. Option 3

Fluid Mechanics

=2.5x10"

10.  If1000 droplets of water of surface tension 0.07 N/m, having same radius 1 mm each, combine to from a

single drop. In the process the released surface energy is—

(Take = 2)
7

Imm =1 gd 0.07 N/m g8 T41d aretl 9 &1 1000 §< fAeTex Te 48 a9 2 | 39 UehA § Jad gg I SHoll

BT HE & (Take TC:%)
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(1) 9.68x107*7J (2) 7.92x10°J (3) 7.92x107*J (4) 8.8x107°J
Question ID:366694549

Ans.  Official Answer NTA (3)

Sol. 1000x4_“(1)3 =4—“R3
3 3
R=10mm
Tx1000x4m(107)* = Tx 4n(10x107°)* = AE

AE = 4x 1% 7x10[1000 —100]x 10"
AE=792 x10*]J
Dual Nature of Radiation & Matter

11. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : The beam of electrons show wave nature and exhibit interference and diffraction.
Reason R : Davisson Germer Experimentally verified the wave nature of electrons.
In the light of the above statements, choose the most appropriate answer from the options given below :
(1) Both A and R are correct but R is NOT the correct explanation of A.
(2) Both A and R are correct and R is the correct explanation of A
(3) Ais correct but R is not correct.
(4) Aiis not correct but R is correct.
I 1 B QY Y 2 399 9 U B 3w A ¥ efua fhar €, vd R @ SR R 9 fefud fasar an
g
AfHAA A : selag T gaf uelRid wra € vd g9 aafameer vd fagd= gar 2
HRT R : S vd SR wANT 7 I8 g fBar o & Selag= a9 ugfa ) uehRfa ax @ad 2 |
SIS Bl B 3MTelle H, el 3y Y fAepedl § 4 Haifres Iugerd SR T |
(1)Avd R a1 921 8, fbg R, A @1 981 @ =i & |
(2)Avd R HI @€ €, v R, A &1 € @ € |
(3)AwE g fog R4S &1 & |
(4)AwE 78l € fog R\ 8 |
Question ID:366694559
Ans.  Official Answer NTA (2)

Sol.  interference and diffraction show wave nature and wave natue Experimentally verified by Davisson Germer
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Magnetic Field & Force

12. A bar magnet with magnetic moment 5.0 Am? is placed in parallel position relative to a magnetic field of 0.4 T.
The amount of required work done in turning the magnet from parallel to antiparallel position relative to the field
direction is .

5.0 Am? gy JAreel drell Ue avs grad, 0.4 T arel g & 4 39 FHMIR R 4 39l 8 | g 3T &5
% TR R & fmid—wamR Rafd 96 gam & oy siawas &rf o o 71 &
(1)2] 2)11] (3) Zero 4 4]

Question ID:366694556

Ans.  Official Answer NTA (4)

Sol. W= j ©.d0
W= j MBsin 0d0

W=j"MBsinede
0

W =MB x[-cos];
W=2MB=5x04x2=4]

Units & Dimensions
13, IfR, X ,and X represent resistance, inductive reactance and capacitive reactance. Then which of the following
isdimensionless :
Ifed R, X, vd X shwen: ufcRi, IR yicrend vd emediy ufcrend of fefid ded €| ar fore § & i far g
g7
R X, R
(DRX, X, XX, G RY Olaa
Question ID:366694547

Ans.  Official Answer NTA (4)
Sol. R=Resistance

[X_ ]1=[R]

[Xc]1=[R]

R

So, m is dimensionless.

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixeduw.in ; Email : smd@matrixacademy.co.in

Page No. 9




=== M ATRIX Question Paper With Text Solution (Physics)
‘} JEE Main January 2023 | 31 January Shift-1

KTG & Thermodynamics
CP
14.  The correct relation between 7 . and temperature T is :
c

Yc_p vd g T &7 981 e 2

v

1
ORANA (2) yoT® (3) yaT (4 v

Question ID:366694551
Ans.  Official Answer NTA (2)

Atlow temperature (T), vy is independent of T.
Wave Optics

15.  Twopolaroid A and B are placed in such a way that the pass-axis of polaroids are perpendicular to each other.
Now, another polaroid C is placed between A and B bisecting angle between them. If intensity of unpolarized
lightis I then intensity of transmitted light after passing through polaroid B will be :
3T UleRfse AUd B 39 U6R W € | fF S5 UiRa—a1e Y-k & o gad 2 | 319 18 31y dienigs C,Avd B
drer % ST Droflg fgwToies U= ¥l Il € | I SFgfae veprer 1 agfar I €, o dieiRigs B ¥ forfa g9 o are geprer

B 3MGRT B
) 3 2) 2 3) 2 DT
8 4 2

Question ID:366694560
Ans.  Official Answer NTA (1)
Sol. I, = IE"

1C=tocosras=to

2 4
I, =1.cos* 45 L
8

Semiconductors
16. The effect of increase in temperature on the number of electrons in conduction band (n ) and resistance of a

semiconductor will be as:
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(1) Both n_and resistance increase

(2) Both n_and resistance decrease
(3) n_ decreases, resistance increases
(4) n_increases, resistance decreases
foe srefarere & UfeRiy Ud aleid S (Peaa <€) # elagiHl &1 6T (n,) R YA i BT g41d g g &:
(1) n, vd yferter <1 9 €|
(2) n, vd yfeRTer <= Ered € |
(3) n, TredT B, YRTe 9@l § |
(4) n, 9T &, UfRTer Eredr 8 |
Question ID:366694542
Ans.  Official Answer NTA (4)

Sol.  Astemperature increases, more electron excite to conduction band and hence conductivity increases, therefore
resistance decreases.
Kinematics (Motion in a Plane)

17.  Theinitial speed of a projectile fired from ground is u. At the highest point during its motion, the speed of

3
projectile is % u . The time of flight of the projectile is :

ERTAA | T0T (BIY) T Ud U&T B YRS a1t u g | 10 & SR AfHaH SaTs W Ueld 3 a1 gu%m&%ﬂaﬂ

TSI B &
Lo 0= 3~ ) 5o
g g g 2g
Question ID:366694546
Ans.  Official Answer NTA (3)
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Sol.  (usind) //

L&
eL

(u cos0)

Velocity of particle at the highest point

ucosG:—3u
2

B

cosO =—
2
0=30°

= T=
g g

COM, Momentum & Collision

T

2usin6 2usin30

u
g

18. 100 balls each of mass m moving with speed v simultaneously strike a wall normally and reflected back with

same speed, in time t s. The total force exerted by the balls on the wall is

v ard 9 gd 381 100 e, RFH a3 Sf m 2, 3 U6 AR A o dq ©U | Udh A1 THRAI &, Td t s F9g

H T A1 | a0 I8eAd] € | &l gRT SR W ST T o 9 o

) 100mv 5 200mv 2 200 mve 4 mv
(1) — @ = (3) 200 mv 4 Toor
Question ID:366694545
Ans.  Official Answer NTA (2)

AP
Sol.  Foreachball F=—

At

pomv- (—mv) _ 2mv
t t
2mv _ 200mv

For 100 balls Fnet =100 x Y

t
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Communication Systems

19.  Theamplitude of 15sin (10007 t) ismodulated by 10sin (4= t) signal. The amplitude modulated signal

contains frequency (ies) of
A.500Hz

B.2Hz

C.250Hz

D. 498 Hz

E.502 Hz

Choose the correct answer from the options given below :
(1)Aand B only

(2) B only

(3)Aonly

(4)A,Dand E only

15sin (10007 t) T 3™, 10sin (47 t) Rwrdd g1 Aigferd foar S 8 | amamm Argfera furat # smgfaEr) srft
A.500Hz

B.2Hz

C.250Hz

D.498 Hz

E. 502 Hz

Ry M7 famedt # € SR I
()®ad A, vd B
(2) @aa B
(3) waa A
(4)@dad A,DE
Question ID:366694543
Ans.  Official Answer NTA (4)

Sol.  Frequenciesin AM are

fof i f -1,
f =500,f =2
500, 498 and 502 are present
Current Electricity
20.  Thedrift velocity of electrons for a conductor connected in an electrical ciruitis V. The conductor is now

replaced by another conductor with same material and same length but double the area of cross section. The

applied voltage remains same. The new drift velocity of electrons will be
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febeit faeg uRuer § g Y Ueb @Teieh & geldgiHl Pl Fudre 91 V8 | 3 U8 @leiep, Bl gRIR At g7 aqel o

ST 2, ST {6 §A UaTef | a1 § Ud g9 TS Ugel dlel & FHIH fdheg SRS PIC BT &bl QAT © | AfX AR
dlecS WA V& €, T Selagl=l Bl AT 3UdTg T BN

Vd Vd
(1)2V, @7 3V, @~
Question ID:366694553
Ans.  Official Answer NTA (3)
Sol.  i=nAV e

e
(3)

LAV Ve 1
So, =5+ =X
i, 2 (AV,), (V). (2
v, 1
— X —_
2 (Vo) 2
= (V,)2=V,

Kinematics (Relative Motion)

21. The speed of aswimmer is4 km h™! in still water. If the swimmer makes his strokes normal to the flow of
river of width 1 km, he reaches a point of 750 m down the stream on the opposite bank.
The speed of the river water is kmh'.
el ReR ofet o, v o1 @1 71fcr 4 km h™! 21 At I8 R, 1 km =€) 1<l 4, 1<) & 9819 & e =l &,
ql 98 TN IR% Ugee dd, 981d & AT 750 m R g W U 7 |
T& & Tl B AT kmh'g]

Question ID:366694564

Ans.  Official Answer NTA (3)
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<«— x=unit=750 m

f

1 km = 1000 m

Sol.

time to cross the River width ® =1000 m
_ 1km
4km/h
Driftx=Vm/gxt
Where Vm/g is velocity of River w.r. to ground.

x=Vm/gx%=750m=ikm

4
Vm/g=3 km/hr
Electromagnetic Waves

is

22.  Inamedium the speed of light wave decreases to 0.2 times to its speed in free space. The ratio of relative

permittivity to the refractive index of the mediumisx : 1. The value of x is
(Given speed of light in free space ¢= 3x10*ms™" and for the given medium p_=1)
el wrezm ¥ gaprer AT @) AT, ad SMHTT H gHH! Aret Br 0.2 AT & (WA ¢ =3 x 108 m/s) | aF "remw o)
arufare fargeareiielar vd $9a Suadi«ie or Jrurd x : 1 81 X T A 2|
(feam 8; 9ot MBI § GhIT A A1 = 310 ms™! Vd e7F B g p, =1)

Question ID:366694570

Ans.  Official Answer NTA (5)

C C C

V:—j = e ——
Sol. m [ vV 02C

R S o
(TR
Thermal Expansion
23.  Athinrod having a length of 1 m and area of cross-section 3x10°m? is suspended vertically from one
end. The rod is cooled from 210°C to 160°C. After cooling, a mass M is attached at the lower end of the

rod such that the length of rod agaiMAPREX! JEF AGADIEMYs and coefficient of linear expansion of

the rod are 2 » 10'Office aRipralpRead,Sikaati{Raj. ) hPrl0d 57/2-241911 .
_ _ Website ! www.matrixedu.in ; Email : smd@matrixacademy.co.in
(Take g =10ms
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310~ m? YR FIC &FH drell I m ) gdell B, U+ Tdh RR § Feafer dca g8 2 1 88 o 210°C 4
160°C A& 3T fHar S 8 | ST o’ & 918 U g™ = M, B8 @ Fad RR IR 39 YR 1T O © 6 o

@ g G 1 m 8l SRl 8 1 B B AT YUlih Td R UIR Ol BT 210 Nm > 3R 2x 10K ™" €|

M &1 719 kg®|
(@ g=10ms™)
Question ID:366694565
Ans.  Official Answer NTA (60)
AL Al

Sol.  As 7=OLAT37=2><10‘SX(210—160)

A7f=2><10_5><50=10_3

mg

F
Asyoung modulus y = N X A

11 -6 -3
So,2x10“=%x103: - X31X010 A0 S m=60kg
X

Electrostatics

= %
24.  Expression foran electric field is given by E = 4000x°i - The electric flux through the cube of side 20 cm

when placed in electric field (as shown in the figure) is Vem.

= 2V
ot faega et &1 woid E=4000X21; 2120 cm ST arel B9 9 oA dTel Jgd v (o 7 gl

SRGIN! Vemz|
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y
20 cm
000 ... AN
S
’ 4
<«—>
20 cm
z
Question ID:366694567

Ans.  Official Answer NTA (640)

y
T20 cm
0.0, T ¥ » Surface—2
e
" Surface—1 «— ,-° /&
O' O
<—> q’Q
20 cm

Flux through all surfaces except surface 1 & 2 will be 0 hence net flux will be due to only surface 1 & 2
¢=0,+9,
¢, =EAcos0°=0xAx1=0 {. x=0=E=0}
¢, =EAcos0° =4000x (0.2)° x (0.2)’x=1=6.4Vm
¢=0¢,+¢,=0+6.4Vm =640 Vcm
Kinematics (Motion in a Straight Line)
25.  Aliftofmass M =500 kg is descending with speed of 2 ms™'. Its supporting cabel begins to slip thus allowing

it to fall with a constant acceleration of 2 ms. The kinetic energy of the lift at the end of fall through to a
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distance of 6 m will be klJ.
M =500 kg =M @1 Ta fofge, 2 ms™! @1 A1l | -1d IR IE] & | SHH MR U B dTel] AT 99 et
U™ BT 8, O I8 2 ms 2P ReR @R | iR &l 21 e &1 |91fid R 6m &1 330 99 & & 918 fode
TfreT St kJ &t |
Question ID:366694563

Ans.  Official Answer NTA (7)
Sol.  u=2m/s

a=2m/s?

s=6m

v="7?

v =u’?+2as
VZ=4+2x%x2x%x6
=28

So KE:%mV2 :%x500x28J

=70001J
=7kl
Alternating Current
26. An inductor of 0.5 mH, a capacitor of 20uF and resistance of 20() are connected in series witha220V ac

source. If the current is in phase with the emf, the amplitude of current of the circuit is \/x A . The value of x is-
0.5 mH & T IR, 20uF & T FRT Td 20Q & Ud UfeRe o1 Sl 3549 3§ v 220 V & gedmerdt aRT S 4
SirST ST & | Afe o1, emf (fAgd arge aef) 1 @@ wetl ¥ 8, O aRuel H &R &1 M [y A 8 IXBIAF B
Question ID:366694569
Ans.  Official Answer NTA (242)

Sol.  Asthe current is in lase with emf the circuit is in resonance so

Vo 220

iy === 11A
as i, =2i, =v2x11=242

Atomic Structure

27.  Forhydrogenatom A, and A, are the wavelengths corresponding to the transitions 1 and 2 respectively as
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shown in figure. The ratioof A, and A,

32

X
is = . The value of x is

BIgSIOH URAIY & f0 A, vd A, |epa0T 1 vd 2 & Wid oNTeed &, o & (= # <wriar war €1 A, wd A, @l

SREIN] = 3 x A

=

32

Excited states

n=1

Ground state

Question ID:366694561
Ans.  Official Answer NTA (27)

Simple Harmonic Motion

28.  Inthe figure given below, a block of mass M =490 g placed on a frictionless table is connected with two

springs having same spring constant (K =2Nm ). If the block is horizontally displaced through X' m then

the number of complete oscillations it will make in 147 seconds will be

A= fag U frm 3§ M =490 g S@M 1 Ud [edl TP TUIREd dul IR ¥@ 8, Td 9aH R e (K=
2N m™!) arelt &1 Rul @ gsar 21 afe g & 'X' ' m &1 afost g0 9 feenfud fdar Sren 8, a1 14 9ds 4

9@ gRT guf fhy 1 Qe @) e

B |
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M
7/
7,
§ 7777777777777777777 /////////////E

K =2N/m

Question ID:366694566
Ans.  Official Answer NTA (20)

Sol.

Keff=K + K as both springs are in use in parallel
=2

=2x2=4N/m m=490 gm
=0.49kg

T=2n\/ m zzn\/0.49kg
Keff 4

ﬁ 7 7n
400 20 10
No. of oscillation in the 147t is

=27

_time  14n

T 7x/10

Rotation

29.  Asolid pshere of mass 1 kg rolls without slipping on a plane surface. Its kinetic energy is 7x 102 J. The speed

of the centre of mass of the sphere is cms.
1 kg ST a1l Big UHaaT el [hel FHde eRIad W 9971 el ded 8T 8 | A IS Sl 711072 J ©1
el & Gd s B a1 cms'g |

Question ID:366694562

Ans.  Official Answer NTA (10)

7

Sol.
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K.E.:lluf +lmv2 _! %)MRZOJZ +lmv2
2 2 25 2

K.E.= %mv2 + %mv2 (- v=Ro)

(2 +5)mv’
10

Current Electricity

=KE:>%X1XV2=7X10_3:>V2 107 :>V=1Lm/s:>V=1Ocm/s

30.  Twoidentical cells, whrn connected either in parallel or in series gives same current in an external resistance

5Q) . The internal resistance of each cell will be Q.
T UhaHE Al Bl are Ho B H SISl Y AT UTed hH ¥, I8 50) b U dTed ORI | T €T Jared &_d ¢ |
TAD AT BT AaRT IfeRre QENT |

Question ID:366694568

Ans.  Official Answer NTA (5)

Sol. ¢

=g +€,=2¢

series

[ =1 +1, =2r

series
€ €
Gy %

h 5

parallel = 1 1
< ==

L

€

=€

L

r
And rparallel = 5

2¢ €

- =
2r+5 £+5
2

=>r+10=2r+5=r=5Q
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