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1. In AM modulation, a signal is modulated on a carrier wave such that maximum and minimum amplitudes

are found to be 6V and 2V respectively. The modulation index is:

vk;ke ekaMqyu esa] ,d flXuy dks ,d okgd rjax ij bl izdkj ekaMqfyr fd;k x;k gS fd] vf/kdre ,oa U;wure vk;ke Øe'k%

6V ,oa 2V izkIr gksrk gSaA ekaMqyu lwpdkad dk eku gksxk:

(1) 100%

(2) 80%

(3) 60%

(4) 50%

Question ID:1569431

Ans. Official Answer NTA (4)

Sol.

2. The electric current in a circular coil of 2 turns produces a magnetic induction B
1
 at its centre. The coil

is unwound and is rewound into a circular coil of 5 turns and the same current produces a magnetic

induction B
2
 at its centre. The ratio of 

2

1

B

B  is:

nks pØksa okyh ,d o`Ùkkdkj daqMyh esa /kkjk ds izokg ls] mlds dsUnz ij B
1
 eku dk pqEcdh; izsj.k mRiUu gksrk gSA daqMyh dks

[kksyk tkrk gS ,oa nksckjk ,d ik¡p pØksa okyh o`Ùkkdkj dqaMyh ds :i esa cuk;k tkrk gS] tks fd leku eku dh /kkjk ds fy,]

ubZ dqaMyh ds dsUnz ij B
2
 eku dk pqEcdh; izsj.k mRiUu djrh gSA 

2

1

B

B  dk vuqikr gksxk:

(1) 
5

2

(2) 
25

4

(3) 
5

4

(4) 
25

2

Question ID:1569432

Ans. Official Answer NTA (2)

Sol.
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3. A drop of liquid of density  is floating half immersed in a liquid of density  and surface tension

7.5 × 10–4 Ncm–1. The radius of drop in cm will be: (g = 10 ms–2)

 ?kuRo ds nzo dh ,d cw¡n] fdlh  ?kuRo ,oa 7.5 × 10–4 Ncm–1  i`"B ruko okys nzo esa vk/kh Mwch gqbZ rSj jgh gSA cw¡n dh

f=T;k dk eku lsaVhehVj (cm) esa gksxk: (g = 10 ms–2)

(1)  
15

2

(2)  
15



(3)  
3

2 

(4)  
3

20 2

Question ID:1569433

Ans. Official Answer NTA (1)

Sol.

4. Two billiard balls of mass 0.05 kg each moving in opposite directions with 10 ms–1 collide and rebound

with the same speed. If the time duration of contact is t = 0.005 s, then what is the force exerted on the

ball due to each other ?

foY;MZl] est ij NksVh xsanks dks] ydMh dh MaMh ls ekjdj [ksys tkus okyk ,d [ksy gSA 0.05 kg nzO;eku dh nks foY;MZl [ksy

dh xsans ,d&nwljs dh rjQ foijhr fn'kkvksa esa 10 ms–1 dh pky ls py jgha gS] oks vkil esa Vdjkrh gSa ,oa okil leku pky

ls pyus yxrh gSaA ;fn lEidZ dk le; t = 0.005 s gS, nksuksa xsanks }kjk ,d&nwljs ij yxk;k x;s cy dk eku D;k gksxk ?

(1) 100 N

(2) 200 N

(3) 300 N

(4) 400 N

Question ID:1569433

Ans. Official Answer NTA (2)

Sol.



Question Paper With Text Solution (Physics)
JEE Main July 2022 | 25 July  Shift-2

Page No. 4

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

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

5. For a free body diagram shown in the figure, the four forces are applied in the ‘x’ and ‘y’ directions.

What additional force must be applied and at what angle with positive x-axis so that the net acceleration

of body is zero ?

fp= esa fn[kk, gq, ,d eqDr fi.M vkjs[k esa] pkj cy ‘x’ ,oa ‘y’ v{kksa dh fn'kkvksa esa yx jgs gSaA fdrus eku dk vfrfjDr cy]

/kukRed x-v{k ls fdrus dks.k ij vkjksfir djuk iMsxk] ftlls fi.M ds ifj.kkeh Roj.k dk eku 'kwU; gks tk,xk?

8N

5N6N

7Ny

x

(1) 2N,45º

(2) 2N,135º

(3) 
2

N,30º
3

(4) 2N, 45º

Question ID:1569435

Ans. Official Answer NTA (1)

Sol.

6. Capacitance of an isolated conducting sphere of radius R
1
 becomes n times when it is enclosed by a

concentric conducting sphere of radius R
2
 connected to earth. The ratio of their radii 

2

1

R

R

 
 
 

 is:

f=T;k R
1
 okys ,d ,dkdh pkyd xksys dh /kkfjrk n xquk gks tkrh gS] tc bls R

2
 f=T;k okys, i`Foh ls tqMs gq, ,d ledsUnzh;

pkyd xksys ds vanj j[kk tkrk gSA mudh f=T;kvksa dk vuqikr 
2

1

R

R

 
 
 

 gS:

(1) 
n

n 1

(2) 
2n

2n 1

(3) 
n 1

n
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(4) 
2n 1

n



Question ID:1569436

Ans. Official Answer NTA (1)

Sol.

7. The ratio of wavelengths of proton and deuteron accelerated by potential V
p
 and V

d
 is 1: 2 . Then, the

ratio of V
p
 to V

d
 will be:

foHko V
p
 ,oa V

d
 ls Rofjr] izksVkWu ,oa M~;wVªku ds rjaxnS/;ksZa dk vuqikr 1: 2  gSA rks V

p
 ,oa V

d
 dk vuqikr gksxk:

(1) 1 : 1

(2) 2 :1

(3) 2 : 1

(4) 4 : 1

Question ID:1569437

Ans. Official Answer NTA (4)

Sol.

8. For an object placed at a distance 2.4 m from a lens, a sharp focused image is observed on a screen

placed at a distance 12 cm form the lens. A glass plate of refractive index 1.5 and thickness 1 cm is

introduced between lens and screen such that the glass plate plane faces parallel to the screen. By what

distance should the object be shifted so that a sharp focused image is observed again on the screen?

,d ySal ds lkeus 2.4 m dh nwjh ij j[kh ,d oLrq ds fy,] ySal ds ihNs 12 cm dh nwjh ij j[ks insZ ij] ,d dsfUnzr rhoz

izfrfcEc izkIr gksrk gSA 1 cm eksVkbZ ,oa 1.5 viorZukad okyh ,d dk¡p dh iêh (IysV), ySal ,oa insZ ds chp esa bl izdkj j[kh

tkrh gS fd iêh dk ry insZ ds lekukUrj gSA fQj ls insZ ij dsfUnzr rhoz izfrfcEc izkIr djus ds fy,, oLrq dks fdruk foLFkkfir

djuk iMsxk?

(1) 0.8 m

(2) 3.2 m

(3) 1.2 m

(4) 5.6 m

Question ID:1569438

Ans. Official Answer NTA (2)

Sol.
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9. Light wave traveling in air along x-direction is given by

E
y
 = 540 sin  × 104(x – ct) Vm–1. Then, the peak value of magnetic field of wave will be

(Given c = 3 × 108 ms–1)

x-v{k ds vuqfn'k py jgh izdk'k rjax dk lehdj.k

E
y
 = 540 sin  × 104(x – ct) Vm–1 gSA rks oS|qrpqEcdh; rjax ds pqEcdh; {ks= dk f'k[kj eku gksxk

(fn;k gS, c = 3 × 108 ms–1)

(1) 18 × 10–7 T

(2) 54 × 10–7 T

(3) 54 × 10–8 T

(4) 18 × 10–8 T

Question ID:1569439

Ans. Official Answer NTA (1)

Sol.

10. When you walk through a metal detector carrying a metal object in your pocket, it raises an alarm. This

phenomenon works on:

(1) Electromagnetic induction

(2) Resonance in ac circuits

(3) Mutual induction in ac circuits

(4) Interference of electromagnetic waves

tc vki viuh tsc esa dksbZ /kkrq dh oLrq j[kdj] esVy fMVDVj ¼/kkrq Hkk¡ius okyk ;a=½ ls xqtjrs gSa] rks ,d vykeZ ctrk gS&

;g rF; fuEu esa ls fdl ij vk/kkfjr gS&

(1) oS|qrpqEcdh; izsj.k

(2) AC ifjiFk esa vuqukn

(3) AC ifjiFk esa ikjLifjd izsj.k

(4) oS|qrpqEcdh; rjaxksa dk O;frdj.k

Question ID:1569440

Ans. Official Answer NTA (2)

Sol.

11. An electron with energy 0.1 keV moves at right angle to the earth’s magnetic field of 1 × 10–4 Wbm–2.

The frequency of revolution of the electron will be (Take mass of electron = 9.0 × 10–31 kg)
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1 × 10–4 Wbm–2 ds i`Foh ds pqEcdh; {ks= ds yEcor~ fn'kk esa] 0.1 keV ÅtkZ dk ,d bysDVªkWu pyrk gSA bysDVªkWu ds

ifjØe.k dh vko`fÙk gksxh: (ekuk bysDVªkWu dk nzO;eku = 9.0 × 10–31 kg)

(1) 1.6 × 105 Hz

(2) 5.6 × 105 Hz

(3) 2.8 × 106 Hz

(4) 1.8 × 106 Hz

Question ID:1569441

Ans. Official Answer NTA (3)

Sol.

12. A current of 15 mA flows in the circuit as shown in figure. The value of potential difference between the

points A and B will be:

fp= esa n'kkZ;s vuqlkj] ,d ifjiFk esa 15 mA dh /kkjk izokfgr gks jgh gSA fcUnq A ,oa B ds chp foHkokUrj dk eku gksxk:

A
B

5k

5k

10k

10k

15mA

(1) 50 V

(2) 75 V

(3) 150 V

(4) 275 V

Question ID:1569442

Ans. Official Answer NTA (4)

Sol.

13. The length of a seconds pendulum at a height h = 2R from earth surface will be:

(Given R = Radius of earth and acceleration due to gravity at the surface of earth, g = 2 ms–2)

/kjkry ls h = 2R dh Å¡pkbZ ij lsdsUM yksyd dh yEckbZ gksxh:

(fn;k gS] R = i`Foh dh f=T;k] ,oa /kjkry ij xq:Ro Roj.k dk eku g = 2 ms–2)

(1) 2/9 m
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(2) 4/9 m

(3) 8/9 m

(4) 1/9 m

Question ID:1569443

Ans. Official Answer NTA (4)

Sol.

14. Sound travels in a mixture of two moles of helium and n moles of hydrogen. If rms speed of gas

molecules in the mixture is 2  times the speed of sound, then the value of n will be:

ghfy;e ds 2 eksy ,oa gkbMªkstu ds n eksy ds feJ.k esa ,d /ofu pyrh gSA ;fn feJ.k esa xSl ds v.kqvksa dh rms pky] /ofu

dh pky dh 2  xquk gSA rks n dk eku gksxk: (rms = oxZ ek/; ewy)

(1) 1

(2) 2

(3)3

(4) 4

Question ID:1569444

Ans. Official Answer NTA (2)

Sol.

15. Let 
1
 is the efficiency of an engine at T

1
 = 447ºC and T

2
 = 147º C while 

2
 is the efficiency at

T
1
 = 947º C and T

2
 = 47ºC. The ratio 

1

2



  will be:

;fn T
1
 = 447ºC ,oa T

2
 = 147º C ij fdlh batu dh n{krk 

1
, tcfd T

1
 = 947º C ,oa T

2
 = 47ºC ij batu dh n{krk


2 
gS rks 

1

2



  dk vuqikr gksxk:

(1) 0.41

(2) 0.56

(3) 0.73

(4)  0.70

Question ID:1569445

Ans. Official Answer NTA (2)

Sol.
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16. An object is taken to a height above the surface of earth at a distance 
5

R
4

 from the centre of the earth.

Where radius of earth, R = 6400 km. The percentage decrease in the weight of the object will be:

,d fi.M dks /kjkry ds Åij] i`Foh ds dsUnz ls 
5

R
4

 dh nwjh rd ys tk;k x;kA tgk¡ i`Foh dh f=T;k R = 6400 km gSA fi.M

ds Hkkj esa vk;h izfr'kr deh gksxh:

(1) 36%

(2) 50%

(3) 64%

(4) 25%

Question ID:1569446

Ans. Official Answer NTA (1)

Sol.

17. A bag of sand of mass 9.8 kg is suspended by a rope. A bullet of 200 g travelling with speed 10 ms–1 gets

embedded in it, then loss of kinetic energy will be:

9.8 kg nzO;eku ds ,d jsr ls Hkjs FkSys dks ,d jLlh ls yVdk;k x;k gSA 200 g nzO;eku okyh 10 ms–1 dh pky ls py jgh

,d xksyh blesa /k¡lrh gS] rks xfrt ÅtkZ esa gqbZ {kfr gksxh:

(1) 4.9 J

(2) 9.8 J

(3) 14.7 J

(4) 19.6 J

Question ID:1569447

Ans. Official Answer NTA (2)

Sol.

18. A ball is projected from the ground with a speed 15 ms–1 at an angle  with horizontal so that its range

and maximum height are equal, then ‘tan ’ will be equal to:

,d xsan {kSfrt ry ls dks.k ij 15 ms–1 dh pky ls bl izdkj iz{ksfir dh tkrh gS fd blds }kjk r; dh xbZ nwjh ,oa vf/

kdre Å¡pkbZ dk eku leku gS] rks ‘tan ’ dk eku gksxk:

(1) 
1

4

(2) 
1

2
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(3) 2

(4) 4

Question ID:1569448

Ans. Official Answer NTA (4)

Sol.

19. The maximum error in the measurement of resistance, current and time for which current flows in an

electrical circuit are 1%, 2% and 3% respectively. The maximum percentage error in the detection of

the dissipated heat will be:

izfrjks/k] /kkjk ,oa fo|qr ifjiFk esa /kkjk izokg ds le; ds ekiu esa vkbZ izfr'kr =qfV;k¡ Øe'k% 1%, 2% ,oa 3% gSaA viO;f;r

Å"ek ds ekiu esa gqbZ vf/kdre izfr'kr =qfV dk eku gksxk:

(1) 2

(2) 4

(3) 6

(4) 8

Question ID:1569449

Ans. Official Answer NTA (4)

Sol.

20. Hydrogen atom from excited state comes to the ground state by emitting a photon of waveelength .

The value of principal quantum number ‘n’ of the excited state will be: (R : Rydberg constant)

rjaxnS/;Z ds ,d QksVkWu dks mRlftZr djds] gkbMªkstu ijek.kq mÙksftr voLFkk ls ewy voLFkk esa vkrk gSA mÙksftr voLFkk

dh eq[; DokUVe la[;k ‘n’ dk eku gksxk: (R : jsMcxZ fLFkjkad)

(1) 
R

1



 

(2) 
R

R 1



 

(3) 
R 1



 

(4) 
2R

R 1
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Question ID:1569450

Ans. Official Answer NTA (2)

Sol.

21. A particle is moving in a straight line such that its velocity is increasing at 5 ms–1 per meter. The

acceleration of the particle is ________________ ms–2 at a point where its velocity is 20 ms–1.

,d d.k] fdlh ljy js[kk esa bl izdkj xfr dj jgk gS fd mldk osx 5 ms–1 izfr ehVj dh nj ls c<+ jgk gSA tc d.k dk

osx 20 ms–1 gksrk gS rks ml fcUnq ij d.k dk Roj.k ______________ms–2 gksxkA

Question ID:1569451

Ans. Official Answer NTA (100)

Sol.

22. Three identical spheres each of mass m are placed at the corners of a right angled triangle with mutually

perpendicular sides equal to 3 m each. Taking point of intersection of mutually perpendicular sides as

origin, the magnitude of position vector of centre of mass of the system will be x m. The value of x

is__________.

,d ledks.k f=Hkqt ftlesa] vkil esa yEcor~ nksuksa Hkqtkvksa dh yEckbZ 3 m gS] bl ledks.k f=Hkqt ds rhuksa dksuksa ij m nzO;eku

okys rhu ,dleku xksys j[ksa gSaA yEcor~ Hkqtkvksa dk izfrPNsn fcUnq] ewyfcUnq ij gSA fudk; ds nzO;eku dsUnz ds fLFkfr lfn'k

dk ifjek.k x m gSA tgk¡ x dk eku __________ gSA

Question ID:1569452

Ans. Official Answer NTA (2)

Sol.

23. A block of ice of mass 120 g at temperature 0ºC is put in 300 g of water at 25º C. The xg of ice melts as

the temperature of the water reaches 0ºC. The value of x is ___________.

[Use specific heat capacity of water = 4200 Jkg–1K–1, Latent heat of ice = 3.5 × 105 Jkg–1]

120 g nzO;eku ,oa 0ºC rkieku dk ,d cQZ dk VqdMk 300 g nzO;eku ,oa 25º C rkieku ds ikuh esa j[kk tkrk gSA tc rd

ikuh dk rkieku 0ºC rd igq¡prk gS] rks cQZ ds VqdMs dk xg nzO;eku fi?kyrk gSA x dk eku___________ gksxkA

[ikuh dh fof'k"V Å"ek/kkfjrk = 4200 Jkg–1K–1, cQZ dh xqIr Å"ek = 3.5 × 105 Jkg–1]

Question ID:1569453

Ans. Official Answer NTA (90)

Sol.
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24.
x

x 4
 is the ratio of energies of photons produced due to transition of an electron of hydrogen atom

from its

(i) Third permitted energy level to the second level and

(ii) The highest permitted energy level to the second permitted level.

The value of x will be_________.

gkbMªkstu ijek.kq ds bysDVªkWu ds fuEu nks fLFkfr;ksa ls gq, :ikUrj.k esa mRlftZr QksVkWuksa dh ÅtkZvksa dk vuqikr 
x

x 4
 gSA

(i) rhljs laHko ÅtkZ Lrj ls nwljs Lrj ij] ,oa

(ii) mPpre laHko ÅtkZ Lrj ls nwljs laHko Lrj ij

rks x dk eku gksxk_________ A

Question ID:1569454

Ans. Official Answer NTA (5)

Sol.

25. In a potentiometer arrangement, a cell of emf 1.20 V gives a balance point at 36 cm length of wire. This

cell is now replaced by another cell of emf 1.80 V. The difference in balancing length of potentiometer

wire in above conditions will be ______________ cm.

,d foHkoekih ifjiFk esa] 1.20 V fo|qrokgd cy (emf) okys lSy ds fy, lUrqyu fcUnq rkj dh 36 cm dh yEckbZ ij feyrk

gSA vc bl lSy dh txg 1.80 V  emf okyk ,d nwljk lSy yxk;k tkrk gSA mijksDr fLFkfr;ksa esa] foHkoekih ds rkj dh

lUrqfyr yEckbZ;ksa esa vk, vUrj dk eku ______________ cm gksxkA

Question ID:1569455

Ans. Official Answer NTA (18)

Sol.

26. Two ideal diodes are connected in the network as shown is figure. The equivalent resistance between A

and B is ________________ .

,d ifjiFk tky (usVodZ) esa] nks vkn'kZ Mk;ksM fp= esa n'kkZ;s vuqlkj yxs gSaA A vkSj B ds chp rqY; izfrjks/k  ______ gksxkA

A B

+ –20

1520

Question ID:1569456
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Ans. Official Answer NTA (25)

Sol.

27. Two waves executing simple harmonic motions travelling in the same direction with same amplitude

and frequency are superimposed. The resultant amplitude is equal to the 3  times of amplitude of

individual motions. The phase difference between the two motions is _____________(degree).

leku vk;ke ,oa leku vko`fÙk dh] leku fn'kk esa ljy vkorZ xfr djrh gqbZ nks rjaxksa dks ,d&nwljs ij v/;kjksfir fd;k tkrk

gSA ifj.kkeh vk;ke] ,dy rjax ds vk;ke dk 3  xquk gSA nksuksa rjaxksa ds e/;] dyk&vUrj dk eku _____________(fMxzh)

gksxkA

Question ID:1569457

Ans. Official Answer NTA (60)

Sol.

28. Two parallel plate capacitors of capacity C and 3C are connected in parallel combination and charged to

a potential difference 18 V. The battery is then disconnected and the space between the plates of the

capacitor of capacity C is completely filled with a material of dielectric constant 9. The final potential

difference across the combination of capacitors will be _______________V.

C ,oa 3C /kkfjrkvksa okys nks lekukUrj ifêdk la/kkfj= ik'oZ Øe esa la;ksftr gSa] ,oa 18 V ds foHkokUrj rd vkosf'kr fd, tkrs

gSaA fQj cSVªh gVk nh tkrh gS] ,oa C /kkfjrk okys la/kkfj= dh ifêdkvksa ds chp] 9 ijoS|qr fLFkjkad okyk inkFkZ iw.kZr% Hkj fn;k

tkrk gSA nksuksa la/kkfj=ksa ds chp vafre foHkokUrj _______________V gksxkA

Question ID:1569458

Ans. Official Answer NTA (6)

Sol.

29. A convex lens of focal length 20 cm is placed in front of a convex mirror with principal axis coinciding

each other. The distance between the lens and mirror is 10 cm. A point object is placed on principal axis
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at a distance of 60 cm from the convex lens. The image formed by combination coincides the object

itself. The focal length of the convex mirror is ______________ cm.

,d 20 cm dh Qksdy nwjh okyk ,d mÙky ySal] ,d mÙky niZ.k ds lkeus bl izdkj j[kk gS fd nksuksa ds eq[; v{k lEikrh

gSaA ySal ,oa niZ.k ds chp dh nwjh 10 cm gSA mÙky ySal ls 60 cm dh nwjh ij] eq[;&v{k ij ,d fcUnq ds vkdkj dh oLrq

j[kh tkrh gSA la;kstu }kjk cuk izfrfcEc j[kh gqbZ oLrq ds lEikrh gSA mÙky niZ.k dh Qksdl nwjh ______________ cm

gksxhA

Question ID:1569459

Ans. Official Answer NTA (10)

Sol.

30. Magnetic flux (in weber) in a closed circuit of resistance 20 varies with time

t(s) as  = 8t2 – 9t + 5. The magnitude of the induced current at t = 0.25 s will be _____________mA.

20 izfrjks/k okys ,d can ifjiFk dk pqEcdh; QyDl] le; t(s) ds lkFk ifjorZu'khy gS] ,oa lehdj.k  = 8t2 – 9t + 5

}kjk fu:fir gSA le; t = 0.25 s ij] izsfjr /kkjk ds ifjek.k dk eku _____________mA gksxkA

Question ID:1569460

Ans. Official Answer NTA (250)

Sol.


