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Elasticity
1. The bulk modulus of aliquid is 3 x 10! Nm 2. The pressure required to reduce the volume of liquid by 2% 1s

fdlh no dk vk;ru x.kd 3x10°Nm=2 gA no d vk;ru dk 2% de (LittMr)dju d fy, vko’;d nkc dk
eku ghxk :
(1) 3x10°Nm™ (2) 9x10°Nm™ (3) 6x10°Nm™ (4) 12x10°Nm™

Question ID: 101601

Ans. Official Answer NTA (3)

AV
Sol. P= —137
P=—-3x10")(-.02)
P=6x 108
Magnetic Field & Force
2. Given below are two statements: One is labelled as Assertion (A) and the other is labelled as
Reason (R).
Assertion(A): In an uniform magnetic field, speed and energy remains the same for a moving charged
particle.
Reason (R): Moving charged particle experiences magnetic force perpendicular to its direction of motion.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A).
(2) Both (A) and (R) are true but (R) is NOT the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
uhp nk diku fn, x, gt bue I i1gy dk vikdFu (A) Hjk fuzfir fd;k x;k g ,0 nlj dk dkj.k (R) Fkjk
fuzfir fd;k x;k gA
vitkdFku(A): fd I ,dlelu pEcdh; {k= e xfretu viof'kr d.k dh pky ,0 Atk vifjofrr jgri gA
dkj .k (R): xfeeku vikof*kr d.k viuh xfr dh yEcor fn*k e ptcdh; cy dk vuto djrk gA
(1) (A) ,0 (R) nkuk IR; g] ,0 (R), (A)dh Dgh 0;k[;k gA
(2) (A) ,0 (R) nkuk IR; g] fdUr (R), (A) dh Bgh 0;k[;k ugh gA
(3) (A) IR; g] fdir (R) vIR; gA
4 (A)VIR; g] fdin (R) IR; gA
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Question ID:101602
Ans.  Official Answer NTA (1)

Sol.  Magnetic force= q (? X E)

This force is always perpendicular to velocity of particle, hence if cannot change magnitude of velocity.
Therefore, we can say that speed & kinetic energy remain constant.

Current Electricity

3. Two identical cells each of emf 1.5V are connected in parallel across a parallel combination of two resistors
each of resistance 20¢) . A voltmeter connected in the circuit measures 1.2V. The internal resistance of each
cellis:
iIR;d 1.5V fo]r okgd cy oky nk ,dletu ly] ik"'o@e e tM g] ftlg 1k'0ode e €M nk 90 d ,dleku
ifrjiik d 1;keu d fljk d Bk €Mk x;k gA ifjiFk e €M folkoekih dk eki 1.2V gA iR;d 1y d vilrfjd
ifrjkk dk eku fdruk g:

(1) 2.50 () a0 () 50 (4) 100
Question ID: 101603
Ans. Official Answer NTA (3)

1.5
Sol. |
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Equivalent circuit :

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

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

Page No. 3




Question Paper With Text Solution (Physics)
JEE Main June 2022 | 24 June Shift-1

A
| ——WW
A () B
\J
10Q
A MWW B
Voltmeter reading =V, ,=1.2=1x 10
1.2= L5 x10
10+~
2
40 +2r=50
r=5Q
Units & Dimensions
4. Identify the pair of physical quantities which have different dimensions:

(1) Wave number and Rydberg’s constant
(2) Stress and Coefficient of elasticity
(3) Coercivity and Magnetisation
(4) Specific heat capacity and Latent heat
Hikfrd gk*k;k dk , Bk ;Xe Kkr dift,] ftudh foek, vletu gA
(D) ryx I[;kloc utcj&xeu Bin"k dk ifjek.kt ,0 jMex fLFkjkd
(2) 1frcy ,0 IR;kLFrk x.kd
(3) fuxkghrk kdkjflfoVik ,0 pEcdRo
(4) fof"k'v A"ek Mdjrk ,o xir A'ek
Question ID: 101604
Ans.  Official Answer NTA (4)
Sol.  (A)Wave number=[R]=L"!
Rydberg's constant=[R]=L"
(B) Stress =[c] =ML T
Coefficient of elasticity=[Y]=ML' T2
(C) Coercivity=[H_]=AL"
Magnetisation=[M]=AL"
(D) Specific heat capacity =[s] =L*T2K"!
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Latent heat=[L]=L*T"?

Kinematics

5.

A projectile is projected with velocity of 25 m/s at an angle 0 with the horizontal. After t seconds its inclination
with horizontal becomes zero. If R represents horizontal range of the projectile, the value of 6 will be: [use g=

10 m/s?]
{ffrery L odikij] 25m/sd ox 1 ,d ifki iffir fd;k thrk gA t le; 1"pkr bldk viur dik.k {ifrt
ry 1 W; gk thrk gA ;fn r; dh xb {ifrt 1{kl; njh R g] rk 6 dk eku gkxk: [ekuk g =10 m/s?]

1 lsin“ i ) lsin‘l(ﬁj 3) tan™ 4—ﬁ 4 cot‘l( R j
(7 AR 273 50 G) 5R 4) 202

Question ID:101605

Ans.  Official Answer NTA (4)
Ct’
ya B
I e
| 25mks” S~
I N
Sol. t=0! 45 \‘\‘2t’
& > > X
A< >C
R
AtoB: v.=u tat
y y y
O=255in0 —gt
o lot_ 2t
sind =~ =7
AtoC: R =25 cosO x 2t
o B
€SV S0t
cosb R y 5
sin@ 50t 2t
cotd = e
0=cot™ ( R > j
20t
Friction
6. A block of mass 10kg starts sliding on a surface with an initial velocity of 9.8ms™'. The coefficient of friction

between the surface and block is 0.5. The distance covered by the block before coming to rest is: [use g =
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9.8ms™]
,d 10kg nl;eku dk xvVdk fdlh ry 1j 9.8ms'd ikjfekd ox I fQRyuk tkjetk djrk gA ;fn ry ,o0 xvVd
d chp Kk.k x.kd 0.59A rk zdu I igy xvVd Hjk r; dh xb njh gkxh: [fn;k g g=9.8ms?]
(1)4.9m (2)9.8m (3)12.5m (4)19.6m
Question ID:101606
Ans.  Official Answer NTA (2)

N

<
I
o

9.8 m/s
>

Sol. f__ <poke

< 77777777177, / ;// 111771771777777777177177777777777777717777777
G

mg X

N=mg=10xg
Kinetic friction =f, =un=0.5 x 10g
f =ma
0.5x10xg=10xa
a=05¢g
V2 =u?+2as
0 =(9.8—-2x(0.5g)x
(9.8)°

x=————=98m
2x0.5%x9.8

Circular Motion
7. A boyties a stone of mass 100g to the end of a 2m long string and whirls it around in a horizontal plane. The

string can withstand the maximum tension of 8ON. If the maximum speed with which the stone can revolve is

EreV. / min . The value of K is :
T

(Assume the string is massless and unstretchable)

,d yMd u ,d 2myEch jLIhd flj ij ,d 100 gm n0;eku db iR ck gvk g] ,o m og ,d {rt ry

K )
e %ekrk gA jLIh 80N dh vifkdre rU;rk >y Idrh gA ;fn 1RFkj ;rev/ min dh vikdre pky rd %ek;k

th Idrk g] rk K dk eku Kkr dift,A

(elul] jLIN Hjghu ,0 ViRZILFk gh)

(1) 400 (2) 300 (3) 600 (4) 800
Question ID:101607
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Ans.  Official Answer NTA (3)

Sol.

T sinO = mw? L sin0
T 80
W = / max  _ / —oorad
e mL Ax2 A
20

rw / min

- /2n
Y0
600

=——1w./min = K =600
T

Electrostatics

8. A vertical electric field of magnitude 4.9 x 10° N/C just prevents a water droplet of mass 0.1 g from falling. The
value of charge on the droplet will be:
(Given g=9.8 m/s?)
4.9 x 105N/C d ifjek.k okyk A/okkj o] r {=] 0.1 gnd;eku o ikuh di ,d cn dk fxju I jkdu d fy, i;kir
gA cn d Aij miflFkr vio'k dk eku gkxk :
(fn;k glg=9.8 m/s?)
(1) 1.6x107°C (2)2.0x107°C (3)3.2x107°C (4)0.5x107°C

Question ID:101608

Ans.  Official Answer NTA (2)
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Sol. AdE

@

v
mg

qE=mg
qx49x10°=(1x10%)x9.8
q=2x10"C

Work, Power & Energy

0. A particle experiences a variable force F= (4x{ + 3y23) in a horizontal x-y plane. Assume distance in meters

and force is newton. If the particle moves from point (1, 2) to point (2, 3) in the x-y plane, then Kinetic Energy
changes by :

,d {frt x-yry e] dib d.k F=(4xi+3y’j) elu dk ,d ifjoruily cy vutho djrk gh etu njh eiVj e

,o0cy U;Vu e fy, x, gA ;fn d.kfcin (1,2) I feln (2,3) ij x-y ry e folFifir gkrk g] rk xfrt Atk e
g, Ifjoru dk eku grxk:

(1)50.0J (2)12.51 (3)25.0J 4)01J]
Question ID:101609

Ans. Official Answer NTA (3)
Sol. W=AK

2 3

[fd, +[f,d, =Ak

1 2

2 3

[4.d, +[3y’dy = Ak
1 2

2(x%), +('), =k
(2x3)+19 = Ak
Ak=25]

Gravitation

10. The approximate height from the surface of earth at which the weight of the body becomes 1/3 of'its weight on

the surface of earth is:

[Radius of earth R = 6400 km and /3 =1.732 ]
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Kjkry 1 og Apkb yxtkx fdruh gixi] gk ij bldk Hj] Ajkry ij bld Hj dk ,d frgib gk Ekrk g:
[1Foh dh f=T;k R = 6400 km] /3 =1.732]

(1) 3840 km
Question ID:101610

(2) 4685 km (3)2133km (4) 4267 km

Ans. Official Answer NTA (2)

Sol.  Weight = mg

2
()
R
l+£:\5

R

£=0.732
R

h=0.732 x 6400 km
h=4684.8 km =~ 4685 km

Alternating Current

I1. Aresistance of 40 2 is connected to a source of alternating current rated 220 V, 50 Hz. Find the time taken by

the current to change from its maximum value to the rms value:

220V ,0 50 Hz vioflk d ,d iR;kort Akjk L=kkr 1 ,d 40 Q dk ifrjkk tiMk krk gA MKjk d viu vikdre
etu I bld rmselu rd ifjofrr giu e yxk le; Kkr dift,A

(1)2.5ms
QuestionID:101611

(2)1.25ms (3)2.5s (4)0.25 s

Ans.  Official Answer NTA (1)

Sol.  Ifmaximum current= I,

then, RMS value = \/—

o

2

Equation : I=1 sin(wt+0)
Using phasor method similar to SHM :
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T T T

= = =2.5ms
4w 4x2ng 4x100m

Time taken to go fromAto B=f=

Waves on String
12. The equations of two waves are given by :
y, =5sin2m(x — vt) cm
y, =3sin2n(x —vt+1.5) cm
These waves are simultaneously passing through a string. The amplitude of the resulting wave is:
nk ryx d lendj.k futuor fn; x; g:
y, =5sin2m(x — vt) cm
y, =3sin2n(x —vt+1.5) cm

; nkuk rpx ,d gh Be; e LE&DKF ,d JLEN e py joh gA ifj.keh rjx d vk;ke dk eku ghxk:
(1)2cm (2)4cm (3)5.8cm (4)8cm
QuestionID:101612

Ans.  Official Answer NTA (1)
Sol.  y,=35sin(2nx — 27 vt) cm
y, = 3sin(2nx — 21 vt + 31) cm

Amplitude of resulting wave =A= \/ A +A] +2A A cos(A)
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A= |[$*3* +2x5x3cos(3n)
A=2

Electromagnetic Waves

13. A plane electromagnetic wave travels in a medium of relative permeability 1.61 and relative permittivity 6.44.
If magnitude of magnetic intensity is 4.5 x 102 Am™ at a point, what will be the approximate magnitude of
electric field intensity at the point ?

(Given: Permeability of free space u,=4n x 107 NA?, speed of light in vacuum ¢ =3 x 10*ms ™)

,d lery o] r ptcdh; rjx fdlh el/;e e py joh g] bl ek/;e dh vkif{kd pEcd*fyrk 1.61 ,0 vkif{kd
fo] riiyrk 6.44 gA ;fn fd I fcUn 1] pEcdh; {k=k dh rhork dk ifjek.k 4.5 x 102Am™" g] rk mI fcln ij
fol r {k= dh riork dk ifjek.k yxHx D;k gkxk?

(fn;k x5k g: eDr LRku dh ikjXE; rk p, =4m x 107 NA2, fuokr e 1dk’k dh xfr ¢ =3 x 10*ms™")
(1)16.96 Vm™! (2)2.25x102Vm™' (3)848 Vm'' (4)6.75 x10° Vm™!

QuestionID:101613
Ans.  Official Answer NTA (3)

—=v
Sol. B

E _ ¢
Hott.H /i E,

Ky

E=Cxp,Hx

T

1.61
- 8 —7 -2 -
3x10°x4mr x 107 x 4.5 x 102 % 644

1
r_ _ V/ weas V
SAmX_ =27 % 3.14 = 8478 %n~8.48 %n

Atomic Structure

14. Choose the correct option from the following options given below:
uhp fn, x, fodYik e 1 Bgh fodYi puA
(1) In the ground state of Rutherford’s model electrons are in stable equilibrium. While in Thomson’s model
electrons always experience a net-force
JnjQkM ekMy e] ey volLFk e] byDVku fLFkj BIE;koLFik e gkrk gA tcfd Fkelu ekMy e] byDVku Ino ,d
ifj ket cy dk vuo djrk gA
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(2) An atom has a nearly continuous mass distribution in a Rutherford’s model but has a highly non-uniform
mass distribution in Thomson’s model

JnjQM ekMy e] fd Ih ijek.k e n0;eku forj.k yxHx Lrr gkrk g] tcfd Fke lu ekMy e n;eku forj.k cgr
oh T;knk viu;fer gkrk gA

(3) Aclassical atom based on Rutherford’s model is doomed to collapse

JnjOM eiMy d vulkj] BLFkfiIr IDykfldy& kL=k;h 1jek.k virrt Beklr gk thrk gA

(4) The positively charged part of the atom possesses most of the mass in Rutherford’s model but not in
Thomson’s model

JnjQM ekMy e] ijek.k dk ku vkof*kr Hix gh e[ ; ri n;eku dk fufgr j[krk g] tcfd Fike lu eiMy e , Bk ugh
gkrkA

QuestionID:101614

Ans.

Sol.

Official Answer NTA (3)

(A) Incorrect. In Rutherford modelelectrons experience a net force which provides centripetal acceleration to
the electron.

(B) Incorrect. In Rutherford model mass is highly non-uniformly distributed & in thomson model mass distribution
is nearly uniform.

(C) Correct. In Rutherford model electron is accelerated, so if should smf electromagnetic radiation, there by
losing energy continuously and eventually collapsing into nucleus.

(D) Incorrect. In both models positively charged park possrsses most of the mass.

Nuclear Physics

15.

Ans.

Nucleus A is having mass number 220 and its binding energy per nucleon is 5.6 MeV. It splits in two fragments
‘B’ and ‘C’ of mass numbers 105 and 115. The binding energy of nucleons in ‘B’ and ‘C’ is 6.4 MeV per
nucleon. The energy Q released per fission will be:
ukfkd A feldh n0;eku B[k 220 ,0 chu Atk ifr U;Dyviu (uktkdh; d.k) 5.6 Mev g] ;g 105 ,0 115
nl;eku B[k oky nkHkxk ‘B> ,0 <C* e VVrk gA ‘B’ ,0 ‘C’ e ultkdh; d.k dh c/ku Atl 6.4 MeV ifr uitkdh;
d.k gA ifr fo[k.Mu eDr gb Atk Q dk eku gkxk:

(1) 0.8 MeV (2) 275 MeV (3) 220 MeV (4) 176 MeV
Question ID:101615

Official Answer NTA (4)

0=BE,-BE,

Sol.

0= (220 x 6.4 — 220 x 5.6) MeV
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6 =220 x 0.8 MeV
6=176 MeV

Communication Systems

16.

Ans.

Sol.

A baseband signal of 3.5 MHz frequency is modulated with a carrier signal of 3.5 GHz frequency using
amplitude modulation method. What should be the minimum size of antenna required to transmit the
modulated signal ?

vk;ke ekMyu if@;k dk i;kx djd ,d 3.5 MHz vioflk d ,d eiMyd flXuy dk 3.5 GHz vkoflk d ,d okgd
flXuy d Bk eiMfyr fd;k thrk gA eiMfyr fhXuy dk ifkr (ViilfeV) dju d fy, ,fVuk dk fdruk U;ure
bt (Apkb) vio";d g 2

(1)42.8 m (2) 42.8 mm (3)21.4 mm (4)21.4m
Question ID:101616
Official Answer NTA (3)
C 3x10° 3
Wavelength of carrier signal = A = — = . 5 =—--=385.7lmm
f 3.5x10° 35
- . A
Minimum size of antenna = 1 21.4mm

KTG & Thermodynamics

17.

A Carnot engine whose heat sinks at 27°C, has an efficiency of 25%. By how many degrees should the
temperature of the source be changed to increase the efficiency by 100% of the original efficiency ?
,d dkukv btu dh nfkrk 25% (ifr'kr) g] feldk A'ek vitkxe (fld)27°C rkietu ij dk;jr gA oiLrfod
nfkrk d 100% d cjkcj] btu dh nfkrk c<tu d fy, L=kr dk rkieku fdru fMxh c<kuk TMxk?

(1) Increases by 18° C (2) Increases by 200° C

(3) Increases by 120° C (4) Increases by 73° C

Question ID:101617

Ans.

Sol.

Official Answer NTA (2)

1
25% efficiency = N = 1
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T, = 600K
AT,; =200K or 200°C
Capacitance
18.  Anparallel plate capacitor is formed by two plates each of area 307t cm? separated by 1 mm. A material of

dielectric strength 3.6 x 10" Vm is filled between the plates. If the maximum charge that can be stored on the
capacitor without causing any dielectric breakdown is 7 x 10-° C, the value of dielectric constant of the
material is:

1 _ 9 22
[Use Feo—9><10 Nm~C ]

,d Dekullrj ifédk B/fj=k nk 1fé;k I feykdj cuk;k x;k g] ftle iR;d iéh dk {i=Qy 30r cm?g ,0 mud
chp dh njh 1 mm gA ifé;k d cip e 3.6 x 107 Vm' dh ijko | r {kerk (LVUFK) okyk ,d inkFk Hkjk Ekrk gA
;in ajko ] r inkrk dk tktu g, feuk] B/kfj=k Fgk 7 < 10 C dk vikdre vko'k 1jf{kr fd;k € bdrk g, rk
Inkk d ijko]rkd dk eku ghxk:

" =9x10°Nm>C>
[ekuk dre, ]

(1) 1.66 (2) 1.75 (3)2.25 (4)2.33
Question ID:101618
Ans. Official Answer NTA (4)
E

max

Sol.  Dielectric strength=E_ = E,k

X

Emax = m_—
AE k
3.6 x107= L076><47r><9><109
' 30mx107* xk
K= _533
30x3.6

Magnetic Field & Force
19. The magnetic field at the centre of a circular coil of radius r, due to current I flowing through it, is B. The

magnetic field at a point along the axis at a distance 1/2 from the centre is:
,d =Tk di olkkdlkj dMyh fele T /Mkjk iokigr gk joi g d din ij pEcdh; {i= dk eku B gA d.Myh d
vik d vuin’k din I /2 dh njh 1j fLRr ,d fcUn 1 pEcdh; {k=k dk eku gkxk:
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2 Y 2 Y
(1)B/2 (2)2B 3) (f) B ) (ﬁj B

QuestionID:101619
Ans.  Official Answer NTA (3)

SOI. \> —71

2
sind = ﬁ

o M
=B 2r

centre

. 3
Hol . 3
=B = —sin"0=Bx| —
Basic BA 2r (\/g}

Heat Transfer

20. Two metallic blocks M, and M, of same area of cross-section are connected to each other (as shown in
figure). If the thermal conductivity of M, is K then the thermal conductivity of M, will be:
[Assume steady state heat conduction]
lelu VuilF diV {=Qy oky nk /ifiod xVd M, ,0 M] ,d&nlj I fpstiulkj €M gA ;i M, dh Avek
pkydrk K g] rk M, dh A'ek prydrk gixi:
[ekuk di fLFj volFik A'ek pryu]

80°C

100°C})

<«—16cm —><«—8cm—»

(1) I0K 2)8K 3) 125K 42K
Question ID:101620
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Ans.

Sol.

Official Answer NTA (2)
At the junction : Rate of heat inflow = Rate of heat outflow
(100-80)k,A B (80-0)K,A
16cm - 8cm
K, =8K =8K

KTG & Thermodynamics

21.

0.056 kg of Nitrogen is enclosed in a vessel at a temperature of 127° C. The amount of heat required to double
the speed of'its molecules is k cal.

(Take R =2 cal mole™! K™)

127°C rkietu ij] 0.056 ke ukbVikeu x1 ,d cru e j[it gA bld v.kvk di pky dk nixuk dju d fy,
vio®;d Aek di ek k cal. gkxhA

(;fn R=2 cal mole™' K)

QuestionID:101621

Ans.

Sol.

Official Answer NTA (12)
T. = 127°C = 400K
speed o [T

To double the speed, temperature should be 4 times T = 1600K
For iso choric process, 0 =nC AT

= LaRAT = 2x[ 29 ]x2x(1600 - 400)
2 2728

= 12000 cal = 12 kcal

Geometrical Optics

22.

Two identical thin biconvex lenses of focal length 15 cm and refractive index 1.5 are in contact with each other.
The space between the lenses is filled with a liquid of refractive index 1.25. The focal length of the combination
is cm.

nk ,dletu iry f}&mlky yI ,d&nllj d IEid e j[k g] feudk viorukd 1.5 ,0 Qkdl njh 15 cm gA nkuk
ylIk d cip dk LFiku ,d no I Hj fn;k thrk g] feldk viorukd 1.25gA 1;ktu dh Qkd 1 njh

cm gkxhA

Question ID:101622

Ans.

Official Answer NTA (10)
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f £ f

Sol.
l:L=(§—lj(l+ij:>R=150m
f, 15 2 R R
i:(é_lj(i_ijz(lj(_—zj: f, =-30cm
f, 4 R R 4 )\ 15
LI U S0 S S N N 1
feq f, £, f 15 30 15 30
fquIOcm

Semiconductors

23.

A transistor is used in common-emitter mode in an amplifier circuit. When a signal of 10 mV is added to the

base-emitter voltage, the base current changes by 10 pA and the collector current changes by 1.5 mA. The
load resistance is 5 kQ. The voltage gain of the transistor will be
,d 10/kd ifjiFk e] fd Ih VKUELV]] dk mHk; fu'B mRI€d vitkiol;kl e 1;Dr fd;k thrk gA tc vik mritd
okYVE (folko) e ,d 10 mV dk fhXuy yxk;k €krk g] rk vi/ikj gk e 10 uA dk 1fjoru ,o0 Ixkgd Mjke 1.5
mA dk ifjoru virk gA ;fn fuxr (yiM) ifrjkk 5 kQ g] rk VIUELV] dh okYVE yit/k (okYVE xu) gixh A
Question ID:101623
Ans.  Official Answer NTA (750)
Al. 1.5x107

AL,  10x10~°

Input voltage =V, =rAl,
10x10°=rx10x10°
r=1000Q2

Sol.  Current gain=Bac= =150

R 1505000
Voltage gain=A,, = B, TL =000 - 750

Alternating Current

24. As shown in the figure an inductor of inductance 200 mH is connected to an AC source of emf220 V and
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frequency 50 Hz. The instantaneous voltage of the source is 0 V when the peak value of current is —aA. The

T
value ofais
tlkfd fup fn; x; fp=k e fn[ ;kgA ,d 220 Vo] r okgd cy (emf) ,0 50 Hz di vkoflk oky iR;kort
MKk (AC) L=kr 1 ,d ijd tkMk thrk gA tc Mjk dk fk[kj eku £A gkrk g] rk L=kr dk riR{kf.kd foHko
T
0V gA tgk a dk eku ghxk A
L=200 mH
7 )
p

Question ID:101624
Ans.  Official Answer NTA (242)
Sol.  If'source voltage is V = C sin(wf)

then, current is I = ;J—zsin (Wt - %)

Ve 22042
When V=0 X, 100mx200x107
) V242 A
T

Wave Optics

25. Sodium light of wavelengths 650 nm and 655 nm is used to study diffraction at a single slit of aperture 0.5 mm.
The distance between the slit and the screen is 2.0 m. The separation between the positions of the first maxima
of diffraction pattern obtained in the two cases is x10° m
650 nm ,0 655 nm rjxn/;k okyh IkiM;e ykoV dh fdj.k] 0.5 mm }Hjd okyh ,d £>jh d 1;kx e fooru d v/
;oudfy, 1;0r di thrh gA £>h ,0 In (L&hu) d chp di njh 2.0 m gA nkuk i ;kxk e 1kir fooru 1Vuk (ik: k)
e] i1Fke mfPp'Bk d LFkuk dh chp dh njh x 1075 m ghxhA

Question ID:101625
Ans.  Official Answer NTA (3)
Sol.  For first maximum :

3n

sinO~tan0Q == Y _
D 2d
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_3\D
Y=

3D(A —A,) 3x2(5x107°
yl—y2=M—M:3xlo‘5m

2d  2x0.5x107

Dual Nature of Radiation & Matter

26.  When light of frequency twice the threshold frequency is incident on the metal plate, the maximum velocity of
emitted electron is v,. When the frequency of incident radiation is increased to five times the threshold value,
the maximum velocity of emitted electron becomes v,. If v, =xv , the value of x will be .
,d idkk feldh viofll] ngyit vkoflk I nkxu g] ;g ,d MdRod iéh (IyV) ij fxjrk g] feld mrifer g,
byDVkuk dk vikdre ox v gA tc vkifrr fofdj.k db vioflk c<dj] ngyrt eku I ikp xuk gk &krh g rk
mRIFEr byDVkuk dk vikdre ox v, gk thrk gA ;fn v, =xv,, rk x dk efu gkxk A.

Question ID:101626
Ans.  Official Answer NTA (2)
Sol. hv, =0

max

hv-J = lmV2
2

: L

@) 2hv,, —hv, = Emv1

1
hv, = Emvl2

1
(i) Shvy, —hv, = Emvg

4hv, = %mv%
V, =2V,
x=2
Kinematics
27. From the top of a tower, a ball is thrown vertically upward which reaches the ground in 6 s. A second ball
thrown vertically downward from the same position with the same speed reaches the ground in 1.5 s. A third

ball released, from the rest from the same location, will reach the ground in S.

,d bekjr d fk[kj 1] ,d cky (xn) Alokikj Aij dh rjQ Qdh tkrh g] tk Ajkry ij 6sd le; e igprh gA

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

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

Page No. 19




M ATRIX Question Paper With Text Solution (Physics)
JEE Main June 2022 | 24 June Shift-1

dkb nljh xn] Beku LFku 1 A/okkj ubp dh rjQ Beku pky 1 Qdh thrh g & Ajkry ij 1.5sd le; e igprh
gA ,d riljh xn Beku LRku B fLFj voLFk B NkMh tkrh g] og Ajkry ij s le; e 1gpxnA

Question ID:101627
Ans.  Official Answer NTA (3)

ey

Sol. u
' 4, iu=0
i iU
n|| | it=6s | |fe=tss ow|| | t=2
Case 1 Case 2 Case 3

Assuming upward direction positive.

1 2
Case1:-h=4x6 _Eng6 (1)
1 2
Case2:-h=-4x15 —Eng(l-S) (2)
|
Case3:-h= EgXt ...(3)
1 2
From (1):4><6=E><g><6 —h ..(4)
1 2
From (2) : 4 x 1.5 = 5><gx6(1.5) —h .i(5)
(4)+(5)3_4:M
1.125¢—h
—4.5g+4h=18¢g-h
h=4.5g

Putting in (3) = —4.5g = —%gtz
t=3
COM, Momentum & Collision
28. A ball of mass 100 g is dropped from a height h =10 cm on a platform fixed at the top of a vertical spring (as
shown in figure). The ball stays on the platform and the platform is depressed by a distance h/2. The spring
constantis Nm™.

(Use g= 10 ms?)
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,d AJolkj fLix d Aij yx IyVQke (r[r) ijjh=10cmdh Apkb 1] ,d 100 gni;eku dh xn dk NkMk tkrk
g (fp= e nk; vulkpA xn lyVQke 1j -drh g ,0 lyVQke utp dh rjQ h/2 njh I foLRkfir gk thrk g (nc
thrk g)A fLix x.kd dk eku Nm" ghxkA

(ekuk g =10 ms2)

9
'h
Platform '

Question ID:101628
Ans.  Official Answer NTA (120)
Sol.  Since mass of platform is not given, we will assume it to be mass less.

Atequilibrium, kx =mg

k x h =.1x10
2
kx5x107 =1
k=20n/m
Current Electricity
29.  Inapotentiometer arrangement, a cell gives a balancing point at 75 cm length of wire. This cell is now replaced

by another cell of unknown emf. If the ratio of the emf’s of two cells respectively is 3 : 2, the difference in the
balancing length of the potentiometer wire in above two cases will be cm.

,d folkoekih d ifjiFk e] ,d fo] rokgd cy (emf)oky By dk Hryu fcin] rkj di 75 cm dh yEckb 1 feyrk
gAvc ;g ly fdlh vU; vKkr emfoky By I cny fn;k tkrk gA ;fn nkuk @e*ld B'yk d fo] r okgd cyk dk
vuikr 3:2g, rk mijiOr nkuk i;kxk e; fofkoekih d rkj dh HUryu nfj;k dk virj cm gkxKkA

Question ID:101629
Ans.  Official Answer NTA (25)
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Sol. E =¢x75 where ¢ =potential gradient
E,=¢xL
E _75
E, L
3 = 7 = L =50cm
2 L
Difference in length=25cm
Rotation
30. A metrescale is balanced on a knife edge at its centre. When two coins, each of mass 10 g are put one on the

top of the other at the 10.0 cm mark the scale is found to be balanced at 40.0 cm mark. The mass of the metre
scale is found to be x x 102 kg. The value of x is
fdlh pkd dh &g 1j] ,d etVj ieku dk mid din fcin 1) Wrfyr fd;k x;k gA €c] 1IR;d 10 gnl;elu d
nk fIDd ,d&nlj d Aij 10.0cmd fu'lku ij j[x €r g rk ieku dk 40.0emd fplg ij j[idj Nirfyr
djuk iMrk gA efVj 1eku dk nl;eku x x 102 kg ik;k x;k gA x dk eku gkxk A
Question ID:101630
Ans. Official Answer NTA (6)

Sol. 10cm 50cm
<—>- -< o=
A
(.02)g Mg
40cm

M = mass of metre scale
Balancing torque about knife edge : (.02) x g x 30 = Mg x 10
M=.06=6x 1072 kg
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