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Kinematics (Motion in a Straight Line)

1. Two balls A and B are placed at the top of 180 m tall tower. Ball A is released from the top att=0s. Ball B is
thrown vertically down with an initial velocity ‘u’ att=2 s. After a certain time, both ball meet 100 m above the
ground. Find the value of “u” inms™'. [use g= 10 ms?]

T AR BU® 180 m 1 SHRA & U R W IW 88 2| ¥ t=0s R, ig AT RN 4 8IS
STl 8 Ud 999G t=2 s W, I B AR @1 @R I=ad YRS 997w’ Bl TS | §B FHY TS, I qEl
eRTIAA A 100 m @1 SHas W et 21w’ &1 79 ms ' H F1d HINY | [T g = 10 ms?]

()10 (2) 15 (3) 20 (4) 30

Question ID : 101701
Ans. Official Answer NTA (4)

_d LB
Sol. ¢ l4
80m{ :

100m

]
ForA:80=0+ 5(10)tf

:>t1=4s

1
ForB:80=4x2+ E(10)22

=u=30m/s
COM, Momentum & Collision

2. A Body of mass M at rest explodes into three pieces, in the ratio of masses 1 : 1 : 2. Two smaller pieces fly off
perpendicular to each other with velocitys of 30 ms™' and 40 ms™! respectively. The velocity of the third piece
willbe:

T M i &1 ReR fivs, 1:1:2 3quid & SgqMl & b 4R 4 fawpifed 8iar 21 & Bic drel |1
TH—gER ¥ orgad faemsit # 30 ms' Ud 40 ms' & HEI: I W S € | AR AT BT 9T BN
(1) 15 ms™! (2) 25 ms™! (3) 35 ms™! (4) 50 ms™!
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QuestionID : 101702

Ans.

Sol.

Official Answer NTA (2)

2mv +m40i +m30j=0
= V=-20i-15]

v=120%+15 =25r%

Nuclear Physics

3.

The activity of a radioactive material is 2.56 x 1073 Ci. If the half life of the material is 5 days, after how many

days the activity will become 2 x 10° Ci ?
Tep SARIMHY gaTer o1 Afshaar 2.56 x 10° Ci g | Ife 57 uared &1 sfg—anyg S e 8, o a7 arg gqa!

Jfebadr 2 x 1075 Ci 8 SIg?

(1) 30 days (2) 35 days (3) 40 days (4) 25 days
Question ID : 101703
Ans. Official Answer NTA (2)
Sol. A=A e™
2x105=2.56 %103, e™ (1)
) _In2_n2
% 5 (2)
From (1) & (2) t=35 days
Rotation
4. A spherical shell of 1 kg mass and radius R is rolling with angular speed ® on horizontal plane (as shown in

a
figure). The magnitude of angular momentum of the shell about the origin O is 3 R’® . The value ofa will be ;

1 kg g™ Td R =1 &7 U ety fivs afst 99dd R o S a1d 9 Jed <@ © (R 3 39l 31 g9R) |

ot fig O @ wmer, Rvs & PIof T o1 aREmT %sz%‘lazﬁrﬂmgﬁm:
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Ans.

Sol.

b/
N
€l

0 > X

(1)2 ()3 (3)5 4)4
Question ID : 101704
Official Answer NTA (3)
—N
()

@—) v=Rwo
L=MvR +Iw

2
=1><Rco><R+§MR2.0)

5
ZERZ(D =a=>5

KTG & Thermodynamics

5.

A cylinder of fixed capacity of 44.8 litres contains helium gas at standard temperature and pressure. The
amount of heat needed to raise the temperature of gas in the cylinder by 20.0°C will be :
(Given gas constant R = 8.3 JK-!-mol ™)

T 44.8 Tiier @1 a &dT aTel da R a1 (RielveR) 3§ AFe a9 Ud g19 W BIforaq 319 W™ 88 © |
RICITSR & 31X @1 19 & d19q ®I 20.0°C 98T & foIg, ST &1 3Maedd AT BRI

(7 faais R = 8.3 JK'-mol ™)

(1)2497J (2)4151] (3)4981 (4) 83017
Question ID : 101705
Ans. Official Answer NTA (3)
Sol.  AQ=AU

=nC AT

= 2x 3R x20

2

=60 x 8.3

=498]
Elasticity
6. A wire of length L is hanging from a fixed support. The length changes to L, and L, when masses 1 kg and 2 kg

are suspended respectively from its free end. Then the value of L is equal to :

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

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

Page No. 4




M ATRIX Question Paper With Text Solution (Physics)
JEE Main June 2022 | 29 June Shift-1

Tdh Lo Ts &1 IR sl ReR MR 9 oled 8T 2 | 39 3ifam R A wen 1 kg iR 2 kg & Sl & dca™
W, TFTg H A L SR L, T 9&ad 1T € | LT A 81
L +L

(1) JLL, ) % (3)2L, - L, (4)3L,-2L,
Question ID : 101706
Official Answer NTA (3)

Ans.

Sol.

Ll—Ly_Q
L 7 A|_L-L
L,-L 20| L-L
L YA
L,-L=2L -2L
L=2L -L,

Dual Nature of Radiation & Matter

7.

Given below are two statements : one is labelled as Assertion A and the other is labelled at Resason R.
Assertion A: The photoelectric effect does not take place, if the energy of the incident radiation is

less than the work function of a metal.

Reason R : Kinetic energy of the photoelectrons is zero, if the energy of the incident radiation is

equal to the work fuction of a metal.

In the light of the above statements, choose the most appropriate answer from the options given below.

A 1 P A T €, 57 W TP B AMMHAT A T TR DI R R gRT i fawan T 7 |
AMBI A: AR 3Mufid AR @1 Sl a1g & BRI B | A &, AT YHTe-1dgfd UA1d 81 81 |
HROT R : AT 3MUfcrd fAFBRT 7 ol o1 & PRIGAT & aRER © A GBI SoAdg = (BTl gaidei=) B
TSt Soit T gl

IWFd BT T YR U, -9 (Y T [Adpeni § 4 Faiftd Iugad Ik A |,

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

ATl RSH &1 € T R, A &1 921 IR:AT € |

(2) Both A and R are correct but R is not the correct explanation of A

AT RIM! 981 € R R, A @1 W&l &ARAT T8 ¢ |

(3)A is correct but R is not correct

AE & g RS 78 2

(4) A is not correct but R is correct
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A& T8 ® IR REE T |

QuestionID : 101707

Ans.  Official Answer NTA (2)

Sol. K=hv-&,
hv > & — electrons are emitted.
hv=J —>K=0

Work, Power & Energy

3
8. A particle of mass 500 gm is moving in a straight line with velocity v = bx? . The work done by the net force

during its displacement fromx =0tox =4 mis: (Takeb=0.25 m>?s™).
5

500 gm ST BT BIS BT Vb TRA XA H V=bX> B I A TA @ | x =0 x =4 m T & [T B
SR UROT 9 gRT fham Tar o g1 (R 8b=0.25m32s").
(1)21J (2)41] (3)81J 4)161]

Question ID : 101708

Ans. Official Answer NTA (4)

Sol. W=AK-= %0.5 1{4%-0)

=%-%-(;/.Z.23)=2J

Magnetic Field & Force

0. A charge particle moves along circular path in a uniform magnetic field in a cyclotron. The kinetic energy of the
charge particle increases to 4 times its initial value. What will be the ratio of new radius to the original radius of
circular path of the charge particle :
e ATSTAGH H U FHE TR & | U AT HUT g U B A T <& 2 | A 3 oy
D1 (AT Holl THY IqD URMID HF BT AR AT 81 MY, T AN HoT & ¢ geiig U U qReifded
(original) g Uy &1 FASITAT BT UM BT
(H1:1 2)1:2 3)2:1 4)1:4

Question ID : 101709

Ans. Official Answer NTA (3)

/ZK
Sol. v=,—
m
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mv

_q_B

rmvaﬁ
K — 4 times
r— 2 times

Alternating Current
10. For a series LCR circuit, I vs ® curve is shown :
(a) To the left of w, the circuit is mainly capacitive
(b) To the left of o, the circuit is mainly inductive
(c) At @, impedance of the circuit is equal to the resistance of the circuit

(d) At @, impedance of the circuitis 0

v Iofigg LCR uRuer & forg, I 971 o a6 foa & uefdia z:
(a) o & 91 H, uRue JIa: gRAd (HURifed) & |

(b) o & 1 #, uRu JE=aa: IRDI (3TsfIed) B |

(¢) o W, uRuer &1 gfcaren aRue & gfRe & avER 8 |
(d) ® W, uRuer @1 yferaren 3= g |

0 L]

I

Choose the most appropriate answer from the options given below :

T fay U el § & Haifs STgad SRk g |
(1) (a) and (d) only

®ad (a) 3R (d)

(2) (b) and (d) only

%ad (b) 3R (d)

(3) (a) and (c) only

Had (a) 3R (c)

(4) (b) and (c) only
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@aet (b) 3R (c)

QuestionID : 101710

Ans.  Official Answer NTA (3)

1 2
Sol.  impedance=Z= \/Rz + ((DL - —J

we

atresonance © = ®, =
vLe

coL:L
e
nZ=7Z =R

min

1
o<o, =>ol<—

X, <X,
— capacitive

(O]

COM, Momentum & Collision

11.  Ablock of metal weighing 2 kg is resting on a frictionless plane (as shown in figure). It is struck by a jet

releasing water at a rate of 1 kgs™' and ata speed of 10 ms™'. Then, the initial acceleration of the block, in ms~

2 willbe :

Teh 2 kg WR dTell €1q BT Jebl ReR sraer H fbdl gyor fgd wode R v & (R § <9l a/gaR) | U
I @I dIBR 39 J<d IR AN ST € Sl {6 U oie F 1 kgs ! @1 &R UG 10 ms ' & A1l & BIST S & 2 |
N, e P URMES @ROT ms2H BN :

Em), Yl —sa="9
R
Plane
(13 (2)6 (3)5 4) 4
QuestionID: 101711
Ans.  Official Answer NTA (3)
dp Ap 1x10-0
F=—=—= =10N
Sol. dt At 1
f 10
=== m
: m 2 > Az
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Units & Dimensions
a
12. In van dar Wall equation [P + W} [V - b] =RT ; Pispressure, V is volume, R is universal gas constant and

. . a . .. .
T is temperature. The ratio of constants b is dimensionally equal to :

a
g1 X dicl FHIHRT {Pﬂ“w}[\/—b]:RT H: Pare g, Vargd 8, R ardf¥e i fradie & ud T arawr

2| ReRia! &1 srurd %, fri w9 & 9 & RER g6

P \Y%
Ok @+ (3)PV (4) PV?

Question ID : 101712
Ans. Official Answer NTA (3)

o [P)=] & |=[s]-[PV']

v

Vectors

13. Two vectors A and B have equal magnitudes. If magnitude of A + B is equal to two times the magnitude of

A — B, then the angle between A and B willbe::
FAT IRATT & <7 AR A IR B €137 A+B & URAM, A—B & GRAT & SN & R 2 @ A

3R B & &/ BT BT BN

sin™ (Ej sin™ (lj cos” (éj cos™ (lj
(D 5 (2 3 3) 5 4) 3

Question ID : 101713
Ans. Official Answer NTA (3)

sol. ~ [A|=[F|==
Re=2fA-5

= a’+ a’ + 2aa cosb = 4 (a’ + a> — 2aa cos0)
= 10 a? cosO = 6a*> = cosO = 3/5
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= 0=53°=cos (3/5)

Gravitation

14. The escape velocity of a body on a planet ‘A’ is 12 kms™. The escape velocity of the body on another planet
‘B’, whose density is four times and radius is half of the planet ‘A’, is :
el U8 ‘AR el f4vs &1 gaire 9 12 kms ™ & | {6l gaR 98 ‘B, fSeh1 99icd U8 ‘A’ @R I g4
5roar emeft €, A1 I B, W 39 fUvS &1 U™ 9 BRI :
(1)12kms™! (2)24 kms™! (3)36 kms™! (4) 6 kms™!

QuestionID : 101714

Ans.  Official Answer NTA (1)

4

2G —7R* p
Sol. 2GM 3 — § GrR?2 P
R 3

R p _ [(R/2) 4p _,
RS p, R p

ve, =ve, = 12 km/s
Magnetism & Matter

15. Ata certain place the angle of dip is 30° and the horizontal component of earth’s magnetic field is 0.5 G. The

earth’s total magnetic field (in G), at that certain place, is:
el Uep e A=Y WR 99 D197 30° UG YAl & GBI &rF Bl Alfarst uedh 0.5 G 8 | Yedl &1 il gHdid

&4 (G) S9 a9y 39 R foha=r g
1 1
(1) NG @) 5 33 41

QuestionID : 101715
Ans.  Official Answer NTA (1)
B,

Sol. /
B

B,=B cos0
0.5=B c0s30°

L 05x2 1

BB

B
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Sound Waves

16. A longitudinal wave is represented by x =10 sin 27 (nt — %) cm. The maximum particle velocity will be four

times the wave velocity if the determined value of wavelength is equal to :

@ argisd T x = 10 sin2n(nt—%) o & el ¥ | V1 @ R S, G A AR g 8

e TR &1 IRBferd a9 1 & aRTeR 81 oITg:

Sn
(1) 2=m (2) 5n B)rn (4) B3
Question ID : 101716
Ans. Official Answer NTA (2)
X
Sol.  x=10sin2nn | t——
nA
. ) i dx
wave velocity =nA; particle velocity = vV, = s
X
wp =10 x 27n - cos 2nn t—J
Voo =10x2mn =4xv
= 10 x2nn =4 x nA
= A=5mcm
Capacitance
17. A parallel plate capacitor filled with a medium of dielectric constant 10, is connected across a battery and is

charged. The dielectric slab is replaced by another slab of dielectric constant 15. Then the energy of capacitor
will:

10 Wrde[d Fadie aTel egq | MR U FHHR Ufedl FETRE $I Udh de & |1 ol 17 Gd rafend
fopam T | Afe g9 wRIdEd Ugl B SHTE 15 widgd i arell fBl gi) ugl gAnT @l S, | AR
DI Sl :

(1) increase by 50%

50% §g e

(2) decrease by 15%

15% =

(3) increase by 25%
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25% 9 St

(4) increase by 33%

33% dg STy

Question ID : 101717

Ans. Official Answer NTA (1)

1 1
Sol. U;= Eevz = EKeov2

1

U, =—(10) ¢,V?

2

U, =%(15)eov2

AU %=2Y100= Y=Y o
Ui i
_15710 100 = 50%
Work, Power & Energy
18. A positive charge particle of 100 mg is thrown in opposite direction to a uniform electric field of strength 1 x

103 NC'. If the charge on the particle is 40 puC and the initial velocity is 200 ms™', how much distance it will

travel before coming to the rest momentarily :
Td 1 x 10° NC ' <ierar aret Taa e &3 #, Ud 100 mg &1 911D T &1 &85 @ ez & fawia

feem 3 har T | AR BT R 40 uC HT A 2 T IADHT URMPAS 7 200 ms™' &, AT 98 I8 3faRer H
3T ¥ Ugel el U T PR o |

(1)1 m
Question ID : 101718

(2)5m (3) 10 m (4)0.5m

Ans. Official Answer NTA (4)

Sol.

v:=u?+2as

aE 40x107°x10°
- = @ @ = m
a=— o 40000 Az

0>=200?+ 2 (-40000) -S

40000

=>S=——

"~ 80000

0.5m
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Wave Optics

19.

Ans.

Sol.

Using Young's double slit experiment, a monochromatic light of wavelength 5000 A produces fringes of fringe
width 0.5 mm. If another monochromatic light of wavelength 6000 A is used and the separation between the
slits is doubled, then the new fringe width will be :

I & fga v fog () wan # 5000 A a3reed &1 e gahantt garer, 0.5 mm fhi—dierg arefl i
I Bl B | I Xr et & g A g < T AR & WY U B gERT 6000 A dRTRed el Tehquft
gbTel TN fhar Sig <1 78 fhoi—<iterg erf:

(1) 0.5 mm (2) 1.0 mm (3) 0.6 mm (4) 0.3 mm
Question ID : 101719

Official Answer NTA (4)

w =D

d

w,_D A d, 5000 2d

w, DA, d 6000 d

=>w, —Wlx%:O.ng

Communication Systems

20.

Only 2% of the optical source frequency is the available channel bandwidth for an optical communicating

system operating at 1000 nm. If an audio signal requires a bandwidth of 8 kHz, how many channels can be

accommodated for transmission :

1000nm WR F=1ferd eb Ui HAR Uolell 61 dbadl 2% TR Fid g & o9l ds dlels & oy
Iuead 2 | AR Tah @ Hew & oy 8 kHz Y §8 AIers Jmaedad &, O §aR & fory favae o971 Suater &
|qHd B ?

(1)375 x 107 (2)75 % 107 (3) 375 x 108 (4)75 % 10°

Question ID : 101720

Ans.
Sol.

Official Answer NTA (2)
C=fA=3x108=f-1000 x 10° = f=3 x 10"
2% of f=6 % 10" Hz

6X1012

number of channels = ————- = 75x 10’
&x10
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Current Electricity

21. Two coils require 20 minutes and 60 minutes respectively to produce same amount of heat energy when
connected separately to the same source. If they are connected in parallel arrangement to the same source; the
time required to produce same amount of heat by the combination of coils, willbe  min.
T A Al | FaTerd PR U, &1 BS(erdl Sl fb ST 37T SIS TS 8, DI Teb A AIHT DI S FHodl
I B B fo1Q A 20 e vg 60 fAe o € | afe a8 |9 |id & Ured A H STl Sl 8, df g8l

A AT & ST S~ BRI | ISP e e |

Question ID : 101721
Ans. Official Answer NTA (15)
Sol. H=P x20

H=P, x 60

H=P xt+P xt

H H
H=(P, +P)t=| 55" ¢y |t

(6020 _ 1200 _

=t= = 15min
60+20 80

Electromagnetic Waves

22. Theintensity of thelight from abulb incident on asurfaceis 0.22 W/m?. The amplitude of the magnetic field in
this light-wave is x107°T.
(Given : Permittivity of vacuum € = 8.85 x 10> C* N"'-m, speed of light iin vacuum ¢ =3 x 10° ms™)
el U8 WR e ged | SMUfrd UHTer a1 dear 0.22 W/mPE | $9 UdrT ad 3 (fed graid & &l 3™

x 107 T.

(feam & | webrer &1 7Y ¢=3 x 10° ms™ ad R Bl RIdgdid € =8.85 x 1072 C2N'-m?)

QuestionID : 101722

Ans.  Official Answer NTA (43)

_B
2u,

/2 I
=B, = bl
C

=43%x107°

C

Sol. I
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Ans — 43
Heat Transfer

23.  Asperthe given figure, two plates A and B of thermal conductivity K and 2 K are joined together to form a

compound plate. The thickness of plates are 4.0 cm and 2.5 cm respectively and the area of cross-section is

5
120 cm? for each plate. The equivalent thermal conductivity of the compound plate is (1 + —j K, then the
o

value of a will be
QU Ty REAgER, &1 ufeedl AR B 9@ S areiediy saer K iR 2 K 2, @1 Sieax U Mida ucdl
IS TS 2| M UfCTAT Bl IGUR HIC BT &FABA 120 cm? THAAM & U9 ! Alels HA: 4.0 cm T

2.5cm 2| I M3 uedl &1 g FHR Aradhan (1+£)K%‘,Fﬁafﬂﬂﬁ%ﬁm
o
<— 40cm —><25cm—~>

100°C % N\% 0°C

Question ID : 101723
Ans. Official Answer NTA (21)
Sol. R, +R,=R

4 2.5 6.5

+ =
KA 2KA K_ A

:>Keq.=§-K= 1+i K
21 21

Simple Harmonic Motion

24.  Abody is performing simple harmonic with an amplitude of 10cm. The velocity of the body was tripled by air

Jet when it is at 5 cm from its mean position. The new amplitude of vibration is \/x cm. The value ofx is

T fUU€ 10cm & ATH & AT AR 377ad i, HR T & | 919 fUve 9+l #reg Reafd 9 5 ecm @1 g0 R 2,
a1 IH@! TR, AT B [ER (SIT) §RT A A1 &) T | IS BT BT 997 ;MM (/x cm 2| A x BT A4
g |

QuestionID : 101724
Ans.  Official Answer NTA (700)
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Sol.
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v=wyA’>-5 (1)

3V:W\/A12 -5 .(2)

2 g2
from (1) & (2) ‘:2—; —3= A =+/700

Current Electricity

25.

The variation of applied potential and current flowing through a given wire is shown in figure. The length of wire

is31.4 cm. Thediameter of wireismeasured as2.4 cm. Theresistivity of thegiven wireismeasured asx x 10~

3 Q cm. The value of of x is . [Take ©t=3.14]

U% AU gY IR # FaifRd 9T vd mIfAd fawd & i & aRad=t @1 e % yalia far T 2 | ar @ o

3l.4cm €| IR BT AR 2.4 cm AT 7T & | 9 AR BT FRREDAr x x 107 Q cm A1l Sl €1 x $7 419
2| [Take = 3.14]

Potential (volt)
—_—

45°
I(A)

\ 4

QuestionID : 101725

Ans.

Sol.

Official Answer NTA (144)
%:R =tan450° =1

1

=>e—=1
A
2n)?2
Lo AN 105 0em
1 314
S x =144

KTG & Thermodynamics

26.

300 cal of heat is given to a heat engine and it rejects 225 cal of heat. If source temperature is 227°C, then the
temperature of sink will be °C.

g HHT 39 DI 300 cal. S <7 TR T8 225 cal S ad &Rl © | IfQ GG & dua 227°C &,
e (Ri®) 1 draEH __°C gr |

Question ID : 101726
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Ans.  Official Answer NTA (102)

T W 1 T, _300-225

Sol.  M=1771 T Q. 2274273 300

=T, =375K =102°C
Atomic Structure

27. \/dT and \/d—z are the impact parameters corresponding to scattering angles 60° and 90° respectively, when

an o particle is approaching a gold nucleus. For d = x d,, the value of x will be

TdH oL BT & WO B MWD IR Gga IR GHI0 DI 60° Td 90° & forg Heaee urand (FHde IRFIR) B
Jd, #Rfd, ¥1 3R d, =xd,dr x @1 A & |

QuestionID : 101727
Ans.  Official Answer NTA (3)

{ oc cot (gj
2

Jd, - cot(60°/2)
= =+3d,=3d
Jd,  cot(90°/2) V34, =34,

Semiconductors

28. A transistor is used in an amplifier circuit in common emitter. If the base current changes by 100 pA, it brings
achange of 10 mA in collector current. If the load resistance is 2 k€ and input resistance is 1 kQ2, the value of
power gainis x X 10%. The value of x is .
fopeft vraefes aRuer ®, U gif~oRex SYafAs SIS AfAfa=IT & o 2 | 3R &R (39 &3e) § 100 pA
BT ISAT BH IR FUTED GRT (Holde H3e) § 10 mA &7 5el1d &1 OraT & | Ife IR-ufeRe 2 kQ), faer ufore
T 1 kQ 3R ofad @fRy (daR T9) &1 A4 x x 1042 | @1 x BT 74 =

QuestionID : 101728
Ans.  Official Answer NTA (2)

Sol.  Power gain = (current gain)? Xresistance gain
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10x10°° 2000
~1100x107° " 1000

=2 x10*

Geometrical Optics

29. A parallel beam of light is allowed to fall on a transparent spherical globe of diameter 30 cm and refractive

index 1.5. The distance from the centre of the globe at which the beam of light can converge is

mim.

U RSN MeThR T foaaT &/ 30 cm iR Uadie 1.5 8 $9 TR Udh TR YHei fHror g1
AU BIAT 2 | Tlld & B | mm & T W gHr fHeor 451 ifaRa & s |

QuestionID : 101729
Ans.  Official Answer NTA (225)

For first surface ;

5—1(1.5—1)/15

Vi o)

= v, =45cm

for see and surface :
l_g _1-15
v 15 -15

= v=7.5cm="75mm
from centre =75+ 150
=225 mm

Current Electricity

30. For the network shown below, the value of V,—V  is

A feg w3 aRuer § V, -V, @1 44 VENT |

;f

AN
20
QuestionID : 101730
Ans.  Official Answer NTA (10)
MATRIX JEE ACADEMY

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

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

Page No. 18




M ATRIX Question Paper With Text Solution (Physics)
JEE Main June 2022 | 29 June Shift-1

Sol. i=15/3=5A
V, -V, =5x2
=10V
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