JEE Main July 2022

Question Paper With Text Solution
26 July | Shift-2

PHYSICS

3YMATRIX

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

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

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




M ATRIX Question Paper With Text Solution (Physics)
JEE Main July 2022 | 26 July Shift-2

Two projectiles are thrown with same initial velocity making an angle of 45° and 30° with the horizontal

respectively. The ratio of their respective ranges will be :

a1 e A IR 9T 4, At I e 45° 3R 30° & BIvT R gafid 6y 1Y | 99 g1 79 B T uRTl
T U BRI

(1) V3:2

(2) V211

(3)2:43

(4) V3:2

Question 1D:1449631

Ans.

Sol.
2.

Official Answer NTA (3)

In a Vernier Calipers, 10 divisions of Vernier scale is equal to the 9 divisions of main scale. When both
jaws of Vernier calipers touch each other, the zero of the Vernier scale is shifted to the left of zero of the
main scale and 4th Vernier scale division exactly coincides with the main scale reading. One main scale
division is equal to 1 mm. While measuring diameter of a spherical body, the body is held between two
jaws. It is now observed that zero of the Vernier scale lies between 30 and 31 divisions of main scale
reading and 6th Vernier scale division exactly coincides with the main scale reading. The diameter of
the spherical body will be :

Tdh IR Doty H, a+-RR THE & 10 9o, g 39 & 9 faTeml & aR1eR © | S1d aFRR dellud @ aFl oS
TH—GER Bl W P &, Al iR T &1 Y, 97 U9 & I & I faenfid 81 oman @ iR affiaR a1
T 9T g U9 & UT6 & Ubad Uil 81T © | 38 YA &l Uob fadror 1 mm & aR1eR 2 | 51 iefiy
five &1 = Ad T fUve &1 IFT SIael & 4 H @1 ST ¢ | 31d I8 Ui AT B aHRR YA BT SRID,
99 & 30 d ud 31 9 fawrol & A7e Ut BT & Ud aftaR YA @1 wer (61) favre, g T & ute & uaeH
HUTAl 2 | el fivs &1 @y ghm:

(1) 3.02 cm

(2) 3.06 cm

(3)3.10 cm

(4)3.20 cm

Question 1D:1449632

Ans.

Official Answer NTA (3)
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Sol.

A ball of mass 0.15 kg hits the wall with its initial speed of 12ms™ and bounces back without changing
its initial speed. If the force applied by the wall on the ball during the contact is 100 N, calculate the
time duration of the contact of ball with the wall.

& 0.15 kg =@™ &1 3 12ms™! @ RS =7l 3§ U SR A THIE & IR 30 YRS o1 daet o1 4o

IO ST 2 | I D b SR, SIIR gRT A8 R A a1 g 100 N 8| g vd AR & T9h BT G99
aRefer a7 |

(1)0.018 s

(2) 0.036 s

(3) 0.009 s

(4)0.072 s

Question ID:1449633

Ans.

Sol.
4.

Official Answer NTA (2)

A body of mass 8 kg and another of mass 2 kg are moving with equal kinetic energy. The ratio of their

respective momenta will be :

TE 8 kg G @1 Ud S 2 kg SN @ 9¥qu, FH IOl Hoil 9 g W81 & | SAD [l BT U BN
(1)1:1
2)2:1
(3)1:4
@) 4:1

Question 1D:1449634

Ans.

Sol.
5.

Official Answer NTA (2)

Two uniformly charged spherical conductors A and B of radii 5 mm and 10 mm are separated by a
distance of 2 cm. If the spheres are connected by a conducting wire, then in equilibrium condition, the
ratio of the magnitudes of the electric fields at the surface of the sphere A and B will be :

T FHF ®Y A AARE 5 mm AR 10 mm Fsamsii arel &1 ety areld AR B, Tah-gay 9 2 cm &1 g IR W
g1 Al M el fvel 31 ve aree aR 9 Sirs e S 8, 1 |rmeaRer # Mol fivs A SR B & gei w
IuRerd fagd & & aRAmN &1 srgurd grm:
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(1)1:2
(2)2:1
(3)1:1
4)1:4

Question 1D:1449635

Ans.

Sol.
6.

Official Answer NTA (2)

The oscillating magnetic field in a plane electromagnetic wave is given by
B, =5x10"°sin1000m(5x —4x10°1)T .
The amplitude of electric field will be :

Teh AT dEfd gHEDI )T H FHIRT [l grDd &
B, =5x10"°sin1000m(5x —4x10°)T gRT Frsfiret 2
fagd &= &1 smam g

(1) 15%10°Vm ™!

(2) 5x10™Vm ™!

() 16x102ym ™!

(4) 4x10"2Vm™!

Question 1D:1449636

Ans.

Sol.
7.

Official Answer NTA (4)

Light travels in two media M, and M, with speeds 1.5 x 10° ms™" and 2.0 x 10° ms™' respectively. The
critical angle between them is :

yeprer <1 A M, SR M, H spaen 1.5 % 108 ms™ &k 2.0 x 10° ms™" @1 =reil 3 =erar & | Qi & dre P i
DI BT

) 3

(D e _ﬁ]
(2
(2) tan E]
3) cos ! i]
4
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@y sin” 2]

Question 1D:1449637

Ans. Official Answer NTA (1)
Sol.

8. A body is projected vertically upwards from the surface of earth with a velocity equal to one third of
escape velocity. The maximum height attained by the body will be :
(Take radius of earth = 6400 km and g = 10 ms?)
T fIUE eRIA ¥ SR B WP Fed H I Yolid= 97 b U fagls 97 I vefid foar Sirar 2 | fUve grr urd &)
TS 3ffePaH SHears s
(AT gl @1 Far = 6400 km and g = 10 ms™)
(1) 800 km
(2) 1600 km
(3) 2133 km
(4) 4800 km

Question ID:1449638

Ans. Official Answer NTA (1)
Sol.

0. The maximum and minimum voltage of an amplitude modulated signal are 60 V and 20 V respectively.

The percentage modulation index will be :

el smam wigford Red & aifdiean Ud =[AaH dicedl &l A9 HAe: 60 V uad 20 V 2| s9&1 e Alged
ABih BT
(1) 0.5%
(2) 50%
(3)2%
(4) 30%
Question ID:1449639

Ans. Official Answer NTA (2)
Sol.
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. o .
10.  Anucleus of mass M at rest splits into two parts having masses EY and T(M < M) . The ratio of de

Broglie wavelength of two parts will be :
M &M &7 o 1S ReR rawer #, MTsﬁ? %(MKM) gl & Q1 AT H fTd BT 7 1 Qe 9T
% S—FRel TR BT AU B
()1:2
2)2:1
(3)1:1
4)2:3
Question ID:1449640

Ans. Official Answer NTA (3)
Sol.

I1. An ice cube of dimensions 60 cm % 50 cm x 20 cm is placed in an insulation box of wall thickness 1 cm.
The box keeping the ice cube at 0°C of temperature is brought to a room of temperature 40°C. The rate
of melting of ice is approximately :

(Latent heat of fusion of ice is 3.4 x 10° J kg! and thermal conducting of insulation wall is 0.05
Wm'°CM)
60 cm x 50 cm X 20 cm faH1BIT a1l U 9% T gPR o, 1 cm HIers o SaRi aTel Vs Gardd fSed 3 @
2| fesd 71 9% @1 0°C dUHE W @1 83N &, ol ek & aa 40°C R dRT 97l & | 9% & fUger &1 &)
F1 Affde 79 BN (3% & faed &1 g« S 3.4 x 10° J kg 8, 3R @ared AR & S aredar
0.05 Wm'°C") 2
(1)61 x 107 kg s™
(2) 61 x 105 kg s
(3) 208 kg s!
(4)30 x 105 kg s™!
Question 1D:1449641

Ans. Official Answer NTA (2)
Sol.
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12.

A gas has n degrees of freedom. The ratio of specific heat of gas at constant volume to the specific heat
of gas at constant pressure will be :

TE 9 @1 Tasdr &1 A (fH i wreA) ng | 39 31 ReR smad W faftre w7 vd 19 @ Rer 7@ wr faftre
ST BT AJUT B

n
n+2

(1

n+2
n

)

n
2n+2

€)

n
n—2

(4)

Question 1D:1449642

Ans.

Sol.
13.

Official Answer NTA (1)

A transverse wave is represented by y = 2sin(w? —kx) cm. The value of wavelength (in cm) for which the
wave velocity becomes equal to the maximum particle velocity, will be :

T YRS AT FHIGRUT p = 2sin(w? — kx) cm RT URIT 2 | 39 d¥Teed &1 719 (cm #) S1d Sy, R/ o= a9
A, BT & AfHTH I & SRER SN

(1) 4n

(2)2m

B)m

4)2

Question 1D:1449643

Ans.

Sol.

Official Answer NTA (1)
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14.

A battery of 6V is connected to the circuit as shown below. The current I drawn from the battery is :

e 6V aren fagd wa (39)) form # <ol orgaR uRuyr # Jer 2| 98 g1 R oy [ &t A 2

AAAA AAAA
AAAAS YWy

$5Q
6Q 6Q
I 6V 2Q
() 1A
(2)2A
6
—A4
G) 1
4
—A4
4) 5

Question 1D:1449644

Ans.

Sol.
15.

Official Answer NTA (1)

A source of potential difference /'is connected to the combination of two identical capacitors as shown
in the figure. When key ‘K’ is closed, the total energy stored across the combination is £,. Now key ‘K’
is opened and dielectric of dielectric constant 5 is introduced between the plates of the capacitors. The

total energy stored across the combination is now E.. The ratio £ /E, will be :

g Y faarR @1 faga Sid, &1 tedd GuiRaEl & Gared @& A1 g9y REgER Sl 9 @ | oid Goit K
dg il 8, Al WA gRT Bl W Soff E 81 39 goit K @il < g §, U9 el @1 ufeedl @ 4, 5
ORTAECIch aTell URTE[d Uerel #RT 747 8 | 374 WA gRT gl frd Sofl £, 8 | aqura E /E, g

K
o
1
M7
2
@ 5
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®) =
@) =

Question 1D:1449645

Ans. Official Answer NTA (3)
Sol.

16. Two concentric circular loops of radii r, =30 cm and r, = 50 cm are placed in XY plane as shown in the
figure. A current [ = 7A is flowing through them in the direction as shown in figure. The net magnetic
moment of this system of two circular loops is approximately :

1, =30 cm 3R 1, =50 cm Bl et a1 geTeR e Boel, X-Y 7 # fom § <9l SgaR W § | U@
[=7A @ g_1 I o # SR SIJAR 98 W& 2 | 79 &1 TAPR Bodl S b & TR Fraabd el &1 Afvide
A B

(LY

7" 2
—k A
(1) 2 m

2) —%IQ Am?

(3) 7k Am®

4) 7k Am®
Question 1D:1449646
Ans. Official Answer NTA (2)
Sol.

17. A velocity selector consists of electric field £ = gf and magnetic field B = Bj with B = 12 mT. The
value of E required for an electron of energy 728 e} moving along the positive x-axis to pass undeflected
1s
(Given, mass of electron = 9.1 x 103'kg)

TP I IIT GRh (AT RGN BT fITd &5 F = i U9 g0 &3 B=B] & el B=12mT 2|

728 eV Sl aTell b Solagid, Sil b g x-31eT & 31f3eT ae I8l &, Bl 91 fAafa gu o & forg smawae
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E &1 49 81

(feam 2, solag™ &1 sagae = 9.1 x 10731 kg)
(1) 192 kVm™!

(2) 192 mVm'!

(3) 9600 kVm'!

(4) 16 kVm'!

Question 1D:1449647

Ans.

Sol.
18.

Official Answer NTA (1)

Two masses M, and M, are tied together at the two ends of a light inextensible string that passes over a

frictionless pulley. When the mass M, is twice that of M, the acceleration of the system is a,. When the

a
mass M, is thrice that of M, the acceleration of the system is a,.The ratio a_l will be :
2

<1 GegHHl M, Td M, Us el (HREI) WY IRAT & <1 RRT o 99 8, S fb o aforfed el @ o @
TOR Y8l 8 | O gedE M, M, &1 ST 811§, 1 Hedr &7 @_ol g 8 | 51 g § M, M, & @9 I b SRR

a
&I € A Ry ®T @Rl @, &1 ST & | 3T a_l BT

2

M,

1
(3
2
@3
35

@5
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Question 1D:1449648
Ans. Official Answer NTA (2)

Sol.
19.  Mass numbers of two nuclei are in the ratio of 4 : 3. Their nuclear densities will be in the ratio of
Q1 AT B G A=A BT Ui 4 @ 3 8| I AMNSI Bcdl $T U 81
(1)4:3
a
(3
3)1:1

1

) @

Question 1D:1449649

Ans. Official Answer NTA (3)
Sol.

20.  The area of cross section of the rope used to lift a load by a crane is 2.5 x 10~ m?. The maximum lifting
capacity of the crane is 10 metric tons. To increase the lifting capacity of the crane to 25 metric tons, the
required area of cross section of the rope should be :

(take g =10 ms?)
B W AR IO & oY STIART BT S aTell IR BT STURYT BT &l &%t 2.5 X 104 m? 2| &9 @1 IR SSH
P S ewar 10 fAfgd e 81 B9 &1 R So™ &1 e\ ar & 25 fAfge eF d& de™ & v mawas :) a1
STIIRY PIC T &FHe BT AR
(AT g v g = 10 ms™)
(1)6.25 x 10* m?
(2) 10 x 10* m?
3) 1 x10*m?
(4) 1.67 x 10* m?
Question 1D:1449650

Ans. Official Answer NTA (1)
Sol.
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21.

If A= (25 +3] -k ) mand B= (f +2]+2k ) m. The magnitude of component of vector 7 along vector 3

will be m.
qf%{Z=(25+3j—l€)m3ﬁ—\r§=(f+2}+2l€)m%'HT%%Tgav‘rvl%rwga%srjl%*a’aevﬁaﬁrqﬁﬂm m
BT |

Question 1D:1449651

Ans.
Sol.

22.

Official Answer NTA (2)

The radius of gyration of a cylindrical rod about an axis of rotation perpendicular to its length and

passing through the center will be m.

Given, the length of the rod is 10./3 m.

3T TS & TFdd U9 Hed W oA dTel HUF el & R goiE Il g8 TP doHIaR Bs & guib @l B
m 8|

fearm 2, w5 @ @wrg 1043 m @

Question 1D:1449652

Ans.
Sol.

23.

Official Answer NTA (5)

In the given figure, the face AC of the equilateral prism is immersed in a liquid of refractive index ‘n’.

For incident angle 60° at the side AC, the refracteel light beam just grazes along face AC. The refractive

index of the liquid » = % . The value of x is

(Given refractive index of glass = 1.5)
ey gy for o, fofy wwarg s @1 AC g (T, & “n’ 3aciids aTel &9 H a1 € | IS yamrer fawor go o
AC ™R 60° & ATqa HIoT A ATUferd Bl &, A1 Auafed Yol §of AC T & ArF—A1er gk 81 STl & | €9 &l

an%%la’rxww =

(far g, frama (Glass) @1 srgaddis = 1.5)
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Question 1D:1449653
Ans. Official Answer NTA (27)

Sol.

24, Two lighter nuclei combine to form a comparatively heavier nucleus by the relation given below :
2 2 4
) X+ 1X = 2Y

2 4
The binding energies per nucleon for IX and 2Y are 1.1 MeV and 7.6 MeV respectively. The energy

released in this process is MeV.
A ey g FHiaRT & IR, U IMUehd IR AIfdG a9 & oy |1 ged AIfde |gad BId 2,
2X+2X=4Y

1 1 2

2 4
1 X SR Y & fore dum St uft AT ot ([YfFesi) w11 MeV ek 7.6 MeV 8 | 33 ubd o gad g3

KNl MeV 2|

Question ID:1449654

Ans. Official Answer NTA (26)
Sol.

25. A uniform heavy rod of mass 20 kg, cross sectional area 0.4 m? and length 20 m is hanging from a fixed
support. Neglecting the lateral contraction, the elongation in the rod due to its own weight is x X 10~ m.
The value of x is

(Given young modulus Y =2 x 10" Nm2 and g = 10 ms?)

g 20 kg g, 0.4 m? U PIC &% Ud 20 m TH1S Bl ThAd IR B [l ReR MER ¥ dcd @

2| UTed e (oleRd PIALaad) Bl 0 AT W, 30 R & SR B8 & YR x X 107 m BT 2 | x $T 44
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=l
(feam 2, I3 yaamerar e Y =2 x 10" Nm2 vd g = 10 ms?)

Question ID:1449655

Ans.

Sol.
26.

Official Answer NTA (25)

The typical transfer characteristics of a transistor in CE configuration is shown in figure. A load resistor

of 2 kQ is connected in the collector branch of the circuit used. The input resistance of the transistor is

0.50 kQ . The voltage gain of the transistor is .
TEh IReR & WIS Scavid ififa=ms (CE) #, urey sfarvr arficeror o # uafia 21 U 2 kQ &1 e
yfeRte, aRuer &) FUTEd WRAT & 1T SR AT 2 | gIfsore’ &f faefht ufeRir (input resistance) 0.50 £kQ |

gIfoRex #1 dleedl dfeg (dlecst 719) ® |

Y

N

I (mA)

[\
(e

10 [f==-=--=

I
I

I

L X
100 200 300 400 Ig(unA)

Question ID:1449656

Ans.

Sol.
27.

Official Answer NTA (200)

Three point charges of magnitude 5uC, 0.16uC and 0.3uC are located at the vertices A, B, C of a right
angled triangle whose sides are AB =3 cm, BC = 3./ cm and CA =3 cm and point A is right angle
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corner. Charge at point A experiences N of electrostatic force due to the other two charges.
5uC, 0.16puC IR 0.3uC aRHAT & A9 =g 31aer, e Twaior B & aAl A, B, C R %9 9 8, raa!

g AB=3 cm, BC= 3./2 cm3RCA=3 cmz, td A I 39S F90I97 a1l o W & | fIg A 0= =7 371y,
qT! T JMIT & HIROT N & ReR Jgd 9o T AFHT HraT 2 |

Question ID:1449657
Ans. Official Answer NTA (17)

Sol.
28. In a coil of resistance 8 2, the magnetic flux due to an external magnetic field varies with time as
2 . oL .
¢= §(9 -t 2) . The value of total heat produced in the coil, till the flux becomes zero, will be J.

THh 8 Q YRR B Gl #, qreR & IR g &9 & auig W, B Todsd §Fa & F1eT gRafid & & 2,

2
NIREEICau] ¢=§(9—t2)1§r e € | ¥eladd & I BI1 ddb, BScll § Sca~1 Gl ST BT A J

BT |

Question ID:1449658
Ans. Official Answer NTA (2)
Sol.

29. A potentiometer wire of length 300 cm is connected in series with a resistance 780 € and a standard

cell of emf4V. A constant current flows through potentiometer wire. The length of the null point for cell
of emf 20 mV is found to be 60 cm. The resistance of the potentiometer wire is Q.

& 300 cm =TS BT faaardt &1 ar, Soft w9 H 780 Q & ufoRiy vd 4V fagld ae® 9o (emf) aret A9d A
A SISt Wil & | faaardt & aR § g Rer a1 g8ct 21 20 mV emf arel @ & o, 3@ fag 60 cm &1 a=rg
R e g | favaamdt & dR &1 ufoRier Q Tl

Question 1D:1449659

Ans. Official Answer NTA (20)
Sol.

30.  Asper given figures, two springs of spring constants k and 2k are connected to mass m. If the period of

oscillation in figure (a) is 3s, then the period of oscillation in figure (b) will be Jx 5. The value of x is

fav v fREER, k 3R 2k R Rerias atell &1 Rt geme m ¥ 91 21 afs = (a) # <o &1 3s 7, a1 3
(b) # a7 @Ta Vx s BN | et x BT A 2

Question ID:1449660

Ans. Official Answer NTA (2) MATRIX JEE ACADEMY
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