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Capacitance

31.

A capacitor of capacitance C is charged to a potential V. The flux of the electric field through a closed surface
enclosing the positive plate of the capacitor is :

C giRar & g |eRa &1 g V T maeiia fbar SIrar € | FemRa 1 oRe dTel 98 dcl 9 Jgd &7 & BR[Ol
T T BINTT—

2CV

€y

CV Ccv
Mg, (2) Zero () 2, 4

Question ID : 7155054091

Option 11D : 71550512967
Option 21D : 71550512970
Option 3 ID : 71550512969
Option4 1D : 71550512968

Ans.

Official Answer NTA (1)

_ov
e0

Kinematics (Motion in a Plane)

32.

A projectile is projected at 30° from horizontal with initial velocity 40 ms™'. The velocity of the projectile att =2
s from the start will be :

(Given g=10m/s?)

T e &S | 30° % BT IR 40 ms ! & YRS T F TeIfT 5T ST | UR™ H t=2 S WX YR BT 99 BN :
(famg g=10 m/s?):

(1) 2043 ms™ (2) 403 ms™ (3)20 ms™ (4) Zero

Question ID : 7155054080

Option 11D : 71550512924
Option 2 ID : 71550512926
Option 31D : 71550512925
Option 4 1D : 71550512923
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Ans.  Official Answer NTA (1)

Sol.  Att=2 particle is at maximum height
moving with velocity V = 40c0s30° = 20+/3ms™".
Units & Dimensions

33. If force (F), velocity (V) and time (T) are considered as fundamental physical quantity, then dimensional formula

of density will be :
afe gat (F), a1 (V) @ w93 (T) &F 9a Hifcs Rt w44 foran S, aF g9 &1 faia g3 g e
(1) FV*T (2) FV2T? (3) FV4T2 (4) F2V2T¢

Question ID : 7155054081
Option 1 ID: 71550512928
Option 2 ID : 71550512930
Option 31D : 71550512929
Option 41D : 71550512927
Ans.  Official Answer NTA (3)
Sol.  pxF*VYT?
[ML? |=[mLT? [ LT | rTr

— MxLx+yT—2x—y+z

So,x=1
x+y=-3 = l+y=-3 = y=-4
2x—-y+z=0 = 2+4+4+z=0
= z=-2.
Sound Waves

34.  AcarPtravelling at 20 ms™! sounds its horn at a frequency of 400 Hz. Another car Q is travelling behind the
first car in the same direction with a velocity 40 ms'. The frequency heard by the passenger of the car Q is
approximately [ Take, velocity of sound =360 ms™]
20 ms™! & FN Ub R Ao g g1 400 Hz 3mgfiy ot afy Soow vl 8 | 33l R Ugell R & W8 40 ms ™! 3
{2 ¥ I R8T 8 | N PR B AN GRT Gl SRR 9T & [forr g, eaf+T &1 =360 ms™']
(1)471 Hz (2)485Hz (3)421 Hz (4)514Hz

QuestionID : 7155054072
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Option 11D : 71550512894
Option 2 ID : 71550512893
Option 3 ID : 71550512892
Option4 1D : 71550512891

Ans.  Official Answer NTA (3)
40 m/s 20 m/s
Sol. e&——» —>
Q P
f_g { v+ 40}
v+20
f _400[360+40}
360+20
=421Hz
Gravitation
35.

A space ship of mass 2 x 10* kg is launched into a circular orbit close to the earth surface. The additional

velocity to be imparted to the space ship in the orbit to overcome the gravitational pull will (if g =10 m/s?and

radius of earth = 6400 km) :

2 x 10* kg =09 & Ud @Ity A1 gedl &1 Hdcdd! Ua JaraR el H BIST Ol 8 | [Hcaldy ol 9o | d8x o
@ o et # wlelly A 1 fam srferieh O i
(afs g=10 m/s>vd gedi &1 fBrsar = 6400 km)

(1) 74(V2 ~1)km/s
(3) 11.2(v2-1)km /s

Question ID : 7155054074

Option 1 ID : 71550512900
Option 21D : 71550512902
Option 31D : 71550512899
Option4 ID : 71550512901

Ans.

Sol.

Official Answer NTA (2)

GM
Vorbit = ? = \/g_R’

2) 79(V2-1)km/s
4) 8(v2-1)km/s
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2GM
Vescape = T = 2gR

Av=(V2 - 1) JeR =8(v2 - 1) ks

Atomic Structure

36.  Theenergy of He" ionin its first excited state is, (The ground state energy for the Hydrogen atom is—13.6eV) :
He" 3R &1 SH@T 2 ST 1AM H Sl © (TSSO URATY] & RIS 3faReIT # St —13.6 eV 7)
(1)-27.2eV (2)-3.4eV (3)-13.6eV (4)-54.4eV

Question ID : 7155054085

Option 11D : 71550512946

Option 21D : 71550512945

Option 31D : 71550512944

Option 41D : 71550512943

Ans.  Official Answer NTA (3)

_—13.6Z° -13.6x4

Sol. E, =—1"= ~13.6eV
n 4

KTG & Thermodynamics

37.  Theroot mean square speed of molecules of nitrogen gas at 27°C is approximately : (Given mass of a nitrogen

molecule =4.6 x 102° kg and take Boltzmann constantk, = 1.4 x 10 JK™")
27°C WR ARSI 19 @& RN & a¥f A1 {e a1t o 2 (A1 &, 8gEIo & Uab 1Y) & gam = 4.6 x 10°
*0 kg vd dreced e k, = 1.4 x 102 JK™)
(1)27.4m/s (2) 1260 m/s (3)523 m/s (4)91 m/s
Question ID : 7155054073
Option 1 ID: 71550512895
Option 21D : 71550512898
Option 31D : 71550512897
Option 41D : 71550512896
Ans.  Official Answer NTA (3)

3RT
V, =
Sol. s Y
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[ 3RrT

“VmxNA

_ kT

V' M

\/3><1.4><10_23 %300
4.6x107%

=523m/s

Fluid Mechanics
38.  Eightequal drops of water are falling through air with a steady speed of 10 cm/s. If the drops coalesce, the new

velocity is :-
U BT S @ arg H U Rer A1 10 em/s 9§ AR 3@ € afe et 9= U 81 9l 8, 991 a9 &
(1)5cm/s (2) 16 cm/s (3)10cm/s (4)40 cm/s

Question ID : 7155054077
Option 11D : 71550512911
Option 2 ID : 71550512913
Option 31D : 71550512912
Option4 1D : 71550512914
Ans.  Official Answer NTA (4)
Sol. V. oc r?

Terminal
4nr’ x8  4nR’
>
R=2r
.. Vnew become 4 times
.. new velocity =40 cm/s

KTG & Thermodynamics

(Volume conservation)

39.  The Thermodynamic process, in which internal energy of the system remains constant is
(1) Isochoric (2) Adiabatic (3) Isothermal (4) Isobaric
SRR & T T+ e @l amaRe Hot Fad & 8
(1) wgr= (2) FHard (3) wH3IIEf~IS (4) FH=TE

Question ID : 7155054075

Option 1 ID : 71550512904

Option 2 ID : 71550512903
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Option 31D : 71550512906
Option 4 ID : 71550512905

Ans.

Sol.

Official Answer NTA (3)

T = constant = U = constant

Electromagnetic Induction

40.

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R
Assertion A : A bar magnet dropped through a metallic cylindrical pipe takes more time to come down
compared to a non-magnetic bar with same geometry and mass.

Reason R : For the magnetic bar, Eddy currents are produced in the metallic pipe which oppose the motion
of the magnetic bar.

In the light of the above statements, choose the correct answer from the options given below

(1) Both A and R are true but R is NOT the correct explanation of A

(2) Both A and R are true and R is the correct explanation of A

(3)Ais false but Ris true

(4) Aistrue but R is false

A2 I P A T T UF B AMHAT A T TR B HRU R ¥ fafeea fasar mam 2

BT A TP B FHd DI T D JoIdBR UIgd H Sldx RRM TR I8 T MHR I SIAM Bl T Db
B P gorl H A T8 3 # fde qHg okl 7 |

SRR : gEHI B B fory, arfcqe urgy  Fav oRIY SO 8Iefl € Ol DA B b1 Tl Bl faRIg B & |
IWIh FUAT & e H T Y T avedt § & 981 IR g

(1) SFTATT R w8 & g R, A& 92 et 781 2

(2) T ATT R 98! € vd R, A &1 81 e §

(3) AveTd € g R 98! &

(4)AwEl & g R 7Tera

Question ID : 7155054088
Option 1 ID : 71550512956
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Option 21D : 71550512955

Option 31D : 71550512958

Option 41D : 71550512957

Ans.  Official Answer NTA (2)
Sol.  Conceptual

Semiconductors

41.  Thelogic operations performed by the given digital circuit is equivalent to :

&1 T arifdes uRuer gRT @1 1S arfdbd Ufshar frds THged & -

A e
B «—

>

(1)AND (2) OR (3) NAND (4) NOR
Question ID : 7155054083
Option 11D : 71550512935
Option 21D : 71550512936
Option 3 ID : 71550512937
Option4 1D : 71550512938
Ans.  Official Answer NTA (1)

A+B
A e

B «—

Y
Sol. >
: A.B

A B Y

1 0 0

0 1 0

0 0 0

1 1 1
AND GATE
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Current Electricity

42.

The current flowing through R, is :
R, # ydrfed o &

1 1 1 2
(1) 3A (2) 3A (3) ;A () 3A

Question ID : 7155054090
Option 11D : 71550512963
Option 2 ID : 71550512965
Option 3 ID : 71550512964
Option 4 1D : 71550512966
Ans.  Official Answer NTA (2)
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Sol.

L _2x3_2,

T3+6 3
2/3 1

=" A
2 3

I

Newton's Laws of Motion

43.

A body of mass 500 g moves along x-axis such that it's velocity varies with displacement x according to the

relation v =10+/x m/s the force acting on the body is :-

500 g S@FM BT VS U8 X-3187 & T 36 USHR AT Il 8 b $HBT O fARITUT X & 1 v = 104/x m/s ey

@ AR geodl & | fIve R & arel 9 7:i-
(1) 125N (2)5N (3)25N (4) 166 N

Question ID : 7155054076

Option 11D : 71550512909
Option 2 ID : 71550512907
Option 31D : 71550512908
Option 41D : 71550512910

Ans.

Sol.

Official Answer NTA (3)

dv
a=v—
dx
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1

2Jx

a=10Vx x10x

a=>50

:f:ma.'.f:ﬂxSOSZSN
1000

Gravitation
44.  If'Visthe gravitational potential due to sphere of uniform density on it's surface, then it's value at the center of

sphere will be :-
IS THEA B9 & el & DR 39 I8 W [Hcd I [39d v 8l A5 el & g IR 3HHT A 8T
4 \Y 3V
v = -t
(M3 ?) 5 ON 4) 5
Question ID : 7155054078
Option 11D : 71550512918
Option 21D : 71550512916
Option 31D : 71550512915
Option4 1D : 71550512917
Ans.  Official Answer NTA (4)
Sol. V :%(31{2 ~ratr=R=V :(GTMJ
atr=0,V, =3G—M=(3—V)
2R 2
Communication Systems

45.  Insatellite communication, the uplink frequency band used is :

SUNE HaTl dre d SuYth Sed MR §¢ & :
(1)3.7—4.2 GHz (2) 420 — 890 MHz,
(3)5.925-6.425 GHz (4) 76 88 MHz
Question ID : 7155054082
Option 11D : 71550512933
Option 21D : 71550512932
Option 31D : 71550512934
Option4 1D : 71550512931
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Ans.  Official Answer NTA (3)

Sol.  Conceptual
Dual Nature of Radiation & Matter

46.  Theratio ofthe de-Broglie wavelengths of proton and electron having same Kinetic energy :
(Assume m =m_ x 1849)
AT TS Gotf dTet AISH R Felag ™ @1 S—aiTell avT <ed a1 agure:(Ar feofie m = m, x 1849)
(1)1:30 2)1:62 (3)1:43 (4)2:43

Question ID : 7155054086

Option 11D : 71550512949

Option 2 ID : 71550512948

Option 31D : 71550512950

Option 41D : 71550512947

Ans.  Official Answer NTA (3)

1 8 m,

Aot—=L= =1:43
Sol. Jm A m,
Vectors
47.  Whenvector A =2i+3j+2k is subtracted from vector B, it gives a vector equal to 2. Then the magnitude

of vector B will be :
o9 Afew B AR A =2i+3j+2k B HCH W UE 2j S IR TP AR T & | 79 AR B 1 9fRAmr gn
(D)3 WINE (3) 5 @ V6

Question ID : 7155054079

Option 11D : 71550512919

Option 21D : 71550512921

Option 3 ID : 71550512920

Option4 1D : 71550512922

Ans.  Official Answer NTA (1)

Sol.

~B=2]

>

B=A-2]
B=2i+3j+2k-2]
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=2i+ 3 +2k

|Bl=v22 +1+2% =3

Geometrical Optics

48. When one light ray is reflected from a plane mirror with 30° angle of reflection, the angle of deviation of the ray
after reflectionis:
9 U Tahrer favor frl ae g7 30° & uRTacde P 9 qRiaffd Bl 8, uRiace & SR R &7 fa@el BT 2
(1)110° (2) 140° (3) 130° (4) 120°

Question ID : 7155054084

Option 11D : 71550512939

Option 21D : 71550512942

Option 31D : 71550512941

Option 4 1D : 71550512940

Ans.  Official Answer NTA (4)

Sol.

1=30°

s=180-2i=180-2 x30=120°
Electromagnetic Waves

49.  Aplane electromagnetic wave of frequency 20 MHz propagates in free space along x-direction. At a particular
space and time, E = 6.6) V/m. Whatis B at this point ?
20 MHz 3nmgRi & V& |ddel fagd graara a_iT b STTare # x-f3er & srgfaer H=nlka e & | v Rfa wre ud
R R E=6.6] V/me| 59 fig R BRI 22
(1) —2.2x10°kT (2) 2.2x10°KT (3) 2.2x10°iT (4) ~2.2x10°°1T
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Question ID : 7155054087

Option 1 ID : 71550512952

Option 21D : 71550512951

Option 31D : 71550512953

Option4 1D : 71550512954

Ans.  Official Answer NTA (2)

Sol.  E=6.6]
v=20MHz
c=3x10%
|§|=|£|= 22x10° T
C

ExB=c¢
B=22x10°kT
Magnetic Field & Force
50.  Anelectronis allowed to move with constant velocity along the axis of current carrying straight solenoid.
A. The electron will experience magnetic force along the axis of the solenoid.
B. The electron will not experience magnetic force.
C. The electron will continue to move along the axis of the solenoid.
D. The electron will be accelerated along the axis of the solenoid
E. The electron will follow parabolic path - inside the solenoid.
Choose the correct answer from the options given below :
(1)Band C only (2) Band E only (3)B,CandDonly (4)AandD only
T Soldg i U Al aRrare] gRATeiaT ol ael & rgfaer i 9 | i &var € |
A. A9EH, RIS DY 1eT & Y GBI I BT AT T |
B. SAagH, GO 9 BT W el BT |
C. 3o, URATIHT B 31ef & I TMAR T BT |
D. sagiq, uRerferar o et & rgfeer daRa arm|
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E. Soiagie, URAIIPT & R IRAITHR Uef BT SFERN AT |
A e W el § ¥ |1 IR gAY -
(1) @aat Baen C

QuestionID :
Option 11D :
Option 21D :
Option31D:
Option4 1D :

Ans.  Official Answer NTA (1)

7155054089

71550512960
71550512962
71550512961
71550512959

(2) ®ad BanE

Sol. F= q(V X E) as angle between v and B is 0°

F=0

Electromagnetic Induction

B)@aa B,CanD  (4) daa AdnD

51.  Acoil has an inductance of 2H and resistance of 4Q2. A 10V is applied across the coil. The energy stored in

the magnetic field after the current has built up to its equilibrium value will be

T HUS! BT URded 2H T2 ufiRig 4Q & | osell & (-1 & 4 10 V O aes 9d 3Rl © | 9R1 4 390 9

I BN S SIS R &3 ¥ e SHoll bl a1

QuestionID :

Ans.  Official Answer NTA (625)

Sol. u= lLi

2

» E
At steady state i =

[S—y

0

7155054098

R

u=2=6.25
4

=625

x1072J

=625Ans.

x 102 J 8rm|
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Nuclear Physics

52.

A nucleus disintegrates into two nuclear parts, in such a way that ratio of their nuclear sizes is 1 : 2. Their
respective speed have aratio of n : 1. The value ofnis

T 1D QT AR T Guel # 39 YR fawfded 8Idm § & S9a AaR sTaRi &f argurd 1: 238 | ae! s arat
HT U n: 1 € 1n®1 AN gl

Question ID : 7155054096

Ans.  Official Answer NTA (2)
Sol. P =P,
O=m,v,—-m,v,
m,v, =m,v,
3
voomy (R} (273,
v, m R, 1
Current Electricity
53. Two identical cells each of emf 1.5V are connected in series across a 10 Q resistance. An ideal voltmeter

connected across 10 Q resistance reads 1.5 V. The internal resistance of each cell is Q.
1.5V fa=[q 918® 9 & T Yhear del b 10 Q ufcRiy & =i 4 2ot 69 3 98 21 10 Q Utk & RRT 9 g7
TE 3eet dieedies 1.5 V urgdid <al 2 | Ud Ael & AR UfoRi Qe

Question ID : 7155054100

Ans.

Sol.

Official Answer NTA (5)

10
——WW—————

7 N

— W - wn—

i:1'5+1'5: 3

r+r+10 10+2r
reading =ix 10
3x10
10+2r
10+2r=20
r=>5

1.5

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

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

Page No. 16




Question Paper With Text Solution (Physics)

n M ATRIX JEE Main April 2023 | 11 April Shift-2

Geometrical Optics
54.  Asshowninthe figure, a plane mirror is fixed at a height of 50 cm from the bottom of tank containing water

4
(H = EJ . The height of water in the tank is 8 cm. A small bulb is placed at the bottom of the water tank. The

distance of image of the bulb formed by mirror from the bottom of the tank is cm.
4
EHNCRCEIGICACI| [u=ﬂ$§wzﬁaﬁrzﬁ 50 cm IR TP FHAA YT T | b H Ul Bl Ses §em g |
U & Ch Bl Tell IR T BICT dod @1 8 | T Bl dell W UV T 94 dod & ufafam & g cmzg |
[EENERRRERT|
50 cm

a2

Question ID : 7155054097
Ans.  Official Answer NTA (98)

A, 3
= =—x8
Sol. '"4/3 4
= 6cm

distance of I, from bottom = 48 +42+8=98 cm

e,

48

48

Electromagnetic Induction
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A metallic cube of side 15 cm moving along y-axis at a uniform velocity of 2ms™'. In a region of uniform
magnetic field of magnitude 0.5 T directed along z- axis. In equilibrium the potential difference between the
faces of higher and lower potential developed because of the motion through the fieldwillbe ~~ mV.
15 cm 9ol &7 T grdrg 89 y-31eT & e 2ms ™' & T FA 977 4 T =l 2 | 39 aRex & 0.5 T uiamor &
THHAN DI &3 Bl A2 z- 3187 S A € | &3 F T & BROT Aryad1 § I=d Jo1 7+ fava & |agl & a9
SO faaRk . mVEnrm|

<

—>
<

Question ID : 7155054099

Ans.

Sol.

Official Answer NTA (150)
AV = (vxB)d

AV =(2x1/2)0.15

AV =150 mV

Waves on String

56.

A wire of density 8 x 10° kg/m? is stretched between two clamps 0.5 m apart. The extension developed in the
wireis 3.2 x 10 m. If Y =8 x 10" N/m?, the fundamental frequency of vibration in the wire willbe  Hz.
8 x 10° kg/m’ &9i<d & U AR BT 0.5 m & I R ReId a1 Foivd & drg Fiar 9l 2 | R H I IR 3.2 %
104 m 2| afe IR & uaref &1 AT yearRerdm ond Y =8 x 10! N/m?dR & &#u~ &1 qa amgfd . Hz 8rf |

Question ID : 7155054092

Ans.

Sol.

Official Answer NTA (8)

1T 1 [yaaL
n 2L\ pAL

f=80Hz
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Rotation

57.  Acircular plate is rotating in horizontal plane, about an axis passing through its center and perpendicular to the
plate, with an angular velocity . A person sits at the center having two dumbbells in his hands. When he

stretches out his hands, the moment of inertia of the system becomes triple. If E be the initial Kinetic energy of

E
the system, then final Kinetic energy will be e The value of x is

Qe gRITPR Fbell AIfcTSl Tt H, Abell & ohgad 5D da I TolR dTell 31&f & YR T HIofid I @ | Ol PR I8!
21 T fth 3+ SIHT 810 § 1 SHd ddR 39D P IR 46 STl & | STd I8 370 81eif BT Bofral & d AR &7 Stecd

Wﬁwﬁm%lﬂﬁﬁwuaﬁmﬁﬂwuﬁmmmiE%T?ﬁeﬂﬁmTrf%l\—ﬂWﬁ%%ﬁTﬁxav‘rHFr gl

Question ID : 7155054094
Ans.  Official Answer NTA (3)

SOI, =L—2: KEfmal — Imitial = KEﬁnal :l
2I KEinitlal Iﬁnal E 3
E
= KEﬁnal = ?
Capacitance

58.  Inthegiven circuit,
C,=2uF, C,=02pF, C,=2uF, C,=4 uF, C,=2 uF, C, =2 uF, The charge stored on capacitor C, is

pC.
&1 ) uRuer 4,
C,=2uF,C,=02pF,C,=2pF, C,=4 uF, C,=2 uF, C, =2 pF, 9z C, w wfed amder uCe |
C, C,
| | | |
11 11
10V~ —_—C, —C,
L
|
C G
QuestionID : 7155054101
Ans.  Official Answer NTA (4)
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C, C,
sl
Q :
1 1 QA
10V —C —C,
Sol.
| | | |
11 1
C C,
C, =0.5uF
Q=0.5x10=5uC
Q'= 5uCx0.8 _4
0.8+0.2
Fluid Mechanics
59.  The surface tension of soap solution is 3.5 x 102 Nm!. The amount of work done required to increase the
radius of soap bubble from 10 cm to 20 cm is x 107,

(take m =22/7)
AT & =it B g8 7919 3.5 x 1072 Nm' & | 919 & gerget o 3531 10 cm 920 cm T qe # 31awad 1
LIEll x 10T 2|
(forar & m=22/7)
Question ID : 7155054093
Ans.  Official Answer NTA (264)

Sol. W =T.(AA)
Wot{ae( 7))
W =264x107"J

Work, Power & Energy

60.  Ablock of mass 5 kg starting from rest pulled up on a smooth incline plane making an angle of 30° with
horizontal with an effective acceleration of 1 ms=. The power delivered by the pulling force att= 10 s from the
start is W
[use g=10 ms™?]

(calculate the nearest integer value)
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5 kg =9 @1 Ud T[ed B &faet F 30° HI0T g aTel | b 9 wHad WR AR § HUR B 3R G S 2

SHHT FITE @R 1 ms2 8 | YR ¥ t= 10 s R Raang g1 g1 &1 718 ofh W (fraean quie #) 8
[fear 8 g=10 ms?]

Question ID : 7155054095
Ans.  Official Answer NTA (300)
Sol.  F-35gsin30°=5a=F=5+25=30N

V,=u+at=v,;=0+110)=10m/s
P, =Fv=300 W
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