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1. Three masses M = 100 kg, m
1
 = 10 kg and m

2
 = 20 kg are arranged in a system as shown in fugure. All

the surfaces are frictionless and strings are inextensible and weightless. The pulleys are also weightless

and frictionless. A force F is applied on the system so that the mass m
2
 moves upward with an acceleration

of 2 ms–2. The value of F is :

(Take g = 10 ms –2)

rhu nzO;eku M = 100 kg, m
1
 = 10 kg ,oa m

2
 = 20 kg ,d fudk; esa fp=kuqlkj O;ofLFkr gSaA lHkh ry (i`"B) ?k"kZ.kjfgr

gSa ,oa jLlh gYdh (Hkkjghu) ,oa vizR;kLFk gSA f?kjuh Hkh gYdh (Hkkjghu) ,oa ?k"kZ.kjfgr gSA fudk; ij ,d cy F bl izdkj

vkjksfir gksrk gS fd nzO;eku m
2
, 2 ms–2 ds Roj.k ls Åij dh rjQ xfr djrk gSA F dk eku gksxkA

(ekuk g = 10 ms –2)

F
M = 100kg m  = 20kg2

m  = 10kg1

(1) 3360 N

(2) 3380 N

(3) 3120 N

(4) 3240 N

Question ID: 100131

Ans. Official Answer NTA (3)

Sol.

2. A radio can tune to any station in 6 MHz to 10 MHz band. The value of corresponding wavelength

bandwidth will be :

fdlh jsfM;k dks 6 MHz vko`fÙk ls 10 MHz vko`fÙk ds chp fdlh Hkh pSuy ij V~;wu (ctk;k) fd;k tk ldrk gSA blds laxr

rjaxnS/;Z ijkl (rjaxnS/;Z caSM pkSM+kbZ) dk eku gksxk:

(1) 4 m

(2) 20 m

(3) 30 m

(4) 50 m

Question ID : 100132

Ans. Official Answer NTA (2)
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Sol.

3. The disintegration rate of a certain radioactive sample at any instant is 4250 disintegrations per minute.

10 minutes later, the rate becomes 2250 disintegrations per minute. The approximate decay constant is

: (Take log
10

1.88 = 0.274)

fdlh {k.k ij] fdlh jsfM;ksfØ; uewus dh fo?kVu nj 4250 fo?kVu izfr feuV gSA 10 feuV ckn] ;g nj 2250 fo?kVu izfr

feuV gks tkrh gSA fo?kVu fu;rkad yxHkx gksxk: (;fn log
10

1.88 = 0.274)

(1) 0.02 min–1

(2) 2.7 min–1

(3) 0.063 min–1

(4) 6.3 min–1

Question ID : 100133

Ans. Official Answer NTA (3)

Sol.

4. A parallel beam of light of wavelength 900 nm and intensity 100 Wm–2 is incident on a surface

perpendicular to the beam. The number of photons crossing 1 cm2 area perpendicular to the beam in one

second is

,d 900 nm rjaxnS/;Z ,oa 100 Wm–2 rhozrk okyh ,d lekukUrj fdj.kiq¡t] ,d lery ij vkifrr gksrh gS] tks fd fdj.kiq¡t

ds yEcor~ gSA ,d lsdsUM esa fdj.kiq¡t ds yEcor~ 1 cm2 {ks=Qy ls xqtjus okys QksVkWuksa dh la[;k gksxh:

(1) 3 × 1016

(2) 4.5 × 1016

(3) 4.5 × 1017

(4) 4.5 × 1020

Question ID: 100134

Ans. Official Answer NTA (2)

Sol.

5. In Young’s double slit experiment, the fringe width is 12mm. If the entire arrangement is placed in

water of refractive index 
4

3
, then the fringe width becomes (in mm) :

;ax ds f}d js[kk fNnz (nks f>jh) iz;ksx esa] fÝUt pkSM+kbZ 12mm gSA ;fn lEiw.kZ fudk; dks 
4

3
 viorZukad okys ikuh esa j[k fn;k

tk, rks fÝUt pkSM+kbZ (mm esa) gks tk,xh:
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(1) 16

(2) 9

(3) 48

(4) 12

Question ID: 100135

Ans. Official Answer NTA (2)

Sol.

6. The magnetic field of a plane electromagnetic wave is given by :

1

2

The amplitude of the electric field would be :

(1) -16 Vm along x - axis

(2) -13 Vm along z - axis

(3) -16 Vm along z - axis

(4) 8 -12 10 Vm along z - axis

,d lery oS|qr pqEcdh; rjax dk pqEcdh; {ks= fuEuor gS:

8 3 11B 2 10 sin(0.5 10 x 1.5 10 t)j T.    




fo|qr {ks= dk vk;ke gksxk:

(1) 16 Vm ,  x-v{k ds vuqfn'k

(2) 13 Vm ,  z-v{k ds vuqfn'k

(3) 16 Vm ,  z-v{k ds vuqfn'k

(4)  8 -12 10 Vm , z-v{k ds vuqfn'k

Question ID: 100136

Ans. Official Answer NTA (3)

Sol.

7. In a series LR circuit X
L
 = R and power factor of the circuit is P

1
. When capacitor with capacitance C

such that X
L
 = X

C
 is put in series, the power factor becomes P

2
. The ratio 

1

2

P

P  is :

,d Js.khc) LR ifjiFk esa X
L
 = R ,oa ifjiFk dk 'kfDr xq.kkad P

1 
gSA ,d C /kkfjrk dk la/kkfj= Js.kh Øe esa bl izdkj tksM+k

tkrk gS fd X
L
 = X

C
 ,oa 'kfDr xq.kkad P

2 
gks tkrk gSA rks 

1

2

P

P
 vuqikr gksxk:
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(1) 
1

2

(2) 
1

2

(3) 
3

2

(4) 2 : 1

Question ID: 100137

Ans. Official Answer NTA (2)

Sol.

8. A charge particle is moving in a uniform magnetic field  2 i 3 j   T. If it has an acceleration of   i 4 j 

m/s2, then the value of  will be :

,d vkosf'kr d.k fdlh  2 i 3 j  T eku ds ,dleku pqEcdh; {ks= esa py jgk gSA ;fn bldk Roj.k  i 4 j    m/s2

gS, rks  dk eku gksxk:

(1) 3

(2) 6

(3) 12

(4) 2

Question ID: 100138

Ans. Official Answer NTA (2)

Sol.

9. B
X
 and B

Y
 are the magnetic fields at the centre of two coils X and Y respectively each carrying equal

current. If coil X has 200 turns and 20 cm radius and coil Y has 400 turns and 20 cm radius, the ratio of

B
X
 and B

Y
 is :

X vkSj Y nks dqaMfy;ksa ds dsUnzksa ij] ftuesa leku /kkjk izokfgr gks jgh gS] pqEcdh; {ks=ksa dk eku Øe'k% B
X
 ,oa B

Y
 gSA ;fn dqaMyh

X ds ?ksjksa dh la[;k 200 vkSj f=T;k 20 cm ,oa dqaMyh Y ds ?ksjksa dh la[;k 400 vkSj f=T;k 20 cm gS] rks B
X
 ,oa B

Y
 dk

vuqikr gksxk:

(1) 1 : 1

(2) 1 : 2

(3) 2 : 1

(4) 4 : 1



Question Paper With Text Solution (Physics)
JEE Main July 2022 | 26 July  Shift-1

Page No. 6

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

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

Question ID: 100139

Ans. Official Answer NTA (2)

Sol.

10. The current I in the given circuit will be :

fn, gq, ifjiFk esa /kkjk I dk eku gksxk:

4 

4 

4 

2 

4 

I

+ –
40 V

(1) 10 A

(2) 20 A

(3) 4 A

(4) 40 A

Question ID: 100140

Ans. Official Answer NTA (1)

Sol.

11. The total charge on the system of capacitors 1 2 3C 1 F,C 2 F,C 4 F      and 4C 3 F  connected in

parallel is :
(Assume a battery of 20V is connected to the combination)

ik'oZ Øe esa tqM+s gq, la/kkfj=ksa 1 2 3C 1 F,C 2 F,C 4 F       ,oa 4C 3 F   ds fudk; ij dqy vkos'k dk eku gksxk:

(ekuk 20V dh cSVjh la;kstu ls tqM+h gS)

(1) 200 C

(2) 200 C

(3) 0 C

(4) 10 C

Question ID: 100141

Ans. Official Answer NTA (1)
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Sol.

12. When a particle executes Simple Hormonic Motion, the nature of graph of velocity as a function of

displacement will be :

(1) Circular

(2) Elliptical

(3) Sinusoidal

(4) Straight line

ljy vkorZ xfr djrs gq, ,d d.k] ds foLFkkiu ds Qyu ds :i esa] blds osx ds vfHkjs[k dk izk:i gksxk:

(1) o`Ùkkdkj

(2) nh?kZo`Ùkkdkj

(3) T;koØh; (Sinusoidal)

(4) ljy js[kh;

Question ID: 100142

Ans. Official Answer NTA (2)

Sol.

13. 7 mol of a certain monoatomic ideal gas undergoes a temperature increase of 40K at constant pressure.

The increase in the internal energy of the gas in this process is :

(Given R = 8.3 JK–1 mol–1)

fLFkj nkc ij] fdlh ,dyijek.koh; vkn'kZ xSl ds 7 eksy dk rkieku 40K c<+k;k tkrk gSA mijksDr izØe esa xSl dh vkarfjd

ÅtkZ fdruh c<+ tk,xh?

(fn;k gS] R = 8.3 JK–1 mol–1)

(1) 5810 J

(2) 3486 J

(3) 11620 J

(4) 6972 J

Question ID: 100143

Ans. Official Answer NTA (2)

Sol.
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14. A monoatomic gas at pressure P and volume V is suddenly compressed to one eighth of its original

volume. The final pressure at constant entropy will be :

dksbZ ,dy ijek.koh; xSl] nkc P ,oa vk;ru V ij j[kh gS] bldk vk;ru vpkud ls] blds okLrfod vk;ru ds 1/8 Hkkx

rd laihMu fd;k tkrk gSA fLFkj ,suVªkih ij vafre nkc dk eku D;k gksxk :

(1) P

(2)  8 P

(3) 32 P

(4) 64 P

Question ID: 100144

Ans. Official Answer NTA (3)

Sol.

15. A water drop of radius 1 cm is broken into 729 equal droplets. If surface tension of water is 75 dyne/cm,

then the gain in surface energy upto first decimal place will be :

(Given  = 3.14)

1 cm f=T;k dh ,d ikuh dh cw¡n] leku vkdkj dh NksVh-NksVh 729 cw¡nksa esa VwVrh gSA ;fn ikuh dk i`"B ruko 75 dyne/cm

gS, rks i`"B ÅtkZ esa gqbZ o`f) dk eku nleyo ds izFke LFkku rd gksxk:

(fn;k gS]  = 3.14)

(1) 8.5 × 10–4 J

(2) 8.2 × 10–4 J

(3) 7.5 × 10–4 J

(4) 5.3 × 10–4 J

Question ID: 100145

Ans. Official Answer NTA (3)

Sol.

16. The percentage decrease in the weight of a rocket, when taken to a height of 32 km above the surface of

earth will, be : (Radius of earth = 6400 km)

i`Foh ds /kjkry ls] 32 km dh Å¡pkbZ ij igq¡pus ij] ,d jkWdsV ds Hkkj esa vk;h izfr'kr deh gksxh:

(i`Foh dh f=T;k = 6400 km)

(1) 1%

(2) 3%
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(3) 4%

(4) 0.5%

Question ID: 100146

Ans. Official Answer NTA (1)

Sol.

17. As per the given figure, two blocks each of mass 250 g are connected to a spring of spring constant

2 NM–1.If both are given velocity  in opposite directions, then maximum elongation of the spring is :

fn, gq, fp=kuqlkj, 250 g nzO;eku ds nks xqVds] ,d nwljs ls 2 NM–1 fLaizx xq.kkad okyh fLaizx ds }kjk tqM+s gSaA ;fn nksuksa xqVdksa

dks  osx ls foijhr fn'kkvksa esa pyk;k tkrk gS] rks fLaizx ds foLrkj dk vf/kdre eku gksxk:

 250g 250g

(1) 2 : 1

(2) 


2

(3) î
(4) 

Question ID: 100147

Ans. Official Answer NTA (2)

Sol.

18. A monkey of mass 50 kg climbs on a rope which can withstand the tension (T) of 350 N. If monkey

initially climbs down with an acceleration of 4 m/s2 and then climbs up with an acceleration of 5 m/s2.

Choose the correct option (g =10 m/s2).

(1) T = 700 N while climbing upward

(2) T = 350 N while going downward

(3) Rope will break while climbing upward

(4) Rope will break while going downward

,d 50 kg nzO;eku dk canj ,d jLlh ij p<+rk gS] tks fd 350 N rd dk ruko (T) lg ldrh gSA canj igys 4 m/s2 ds

Roj.k ls uhps mrjrk gSA fQj og 5 m/s2 ds Roj.k ls Åij p<+rk gSA lgh fodYi pqusA (g =10 m/s2).

(1) T = 700 N gksxk] tc og Åij p<+ jgk gSA

(2) T = 350 N gksxk] tc og uhps mrj jgk gSA

(3) Åij p<+rs le; jLlh VwV tk,xhA
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(4) uhps mrjrs le; jLlh VwV tk,xhA

Question ID: 100148

Ans. Official Answer NTA (3)

Sol.

19. Two projectiles thrown at 30° and 45° with the horizontal respectively, reach the maximum height in

same time. The ratio of their initial velocities is :

nks iz{ksi] {kSfrt ls Øe'k% 30° ,oa 45° ds dks.kksa ij iz{ksfir fd;s tkrs gSa] tks fd viuh vf/kdre Å¡pkb;ksa ij ,dleku le;ksa

esa igq¡prs gSaA muds izkjfEHkd osxksa dk vuqikr gS:

(1) 1 : 2

(2) 2 : 1

(3) 2 :1

(4) 1 : 2

Question ID: 100149

Ans. Official Answer NTA (3)

Sol.

20. A screw gauge of pitch 0.5 mm is used to measure the diameter of uniform wire of length 6.8 cm, main

scale reading is 1.5 mm and circular scale reading is 7. The calculated curved surface area of wire to

appropriate significant figures is :

[Screw gauge has 50 divisions on its circular scale]

,d 0.5 mm fip okys isapekih (LØwxst) dk iz;ksx ,d 6.8 cm yEcs o ,dleku rkj dk O;kl ukius esa fd;k tkrk gSA bl

eki esa eq[; iSekus dk ikB~;kad 1.5 mm ,oa o`Ùkh; iSekus dk ikB~;kad 7 gSA rkj ds oØ i`"B {ks=Qy dk mi;qDr lkFkZd vad

rd ekik x;k eku gksxk:

[isapekih ds o`Ùkh; iSekus ij 50 foHkktu gS]

(1) 6.8 cm2

(2) 3.4 cm2

(3) 3.9 cm2

(4) 2.4 cm2

Question ID: 100150

Ans. Official Answer NTA (2)

Sol.
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21. If the initial velocity in horizontal direction of a projectile is unit vector î and the equation of trajectoryis

5 (1 ) y x x . The y component vector of the initial velocity is __________ ĵ .

(Take g = 10 m/s2)

;fn iz{ksI; dk {kSfrt fn'kk esa izkjfEHkd osx ,dy lfn'k î  gS ,oa iz{ksI; iFk dk lehdj.k 5 (1 ) y x x  gSA izkjfEHkd osx dk

y ?kVd lfn'k __________ ĵ  gksxkA

(ekuk g = 10 m/s2)

Question ID: 100151

Ans. Official Answer NTA (5)

Sol.

22. A disc of mass 1 kg and radius R is free to rotate about a horizontal axis passing through its centre and

perpendicular to the plane of disc. A body of same mass as that of disc is fixed at the highest point of the

disc. Now the system is released, when the body comes to the lowest position, its angular speed will be

4
3

x

R
 rad s–1 where x =_________.

,d 1 kg nzO;eku ,oa R f=T;k dh fMLd (IysV) ,d {kSfrt v{k ds ifjr% ?kweus ds fy, Lora= gS] ;g v{k fMLd ds ry ds

yEcor gS ,oa mlds dsUnz fcUnq ls gksdj xqtjrk gSA fMLd ds nzO;eku ds cjkcj nzO;eku dh ,d oLrq] fMLd ds ,d mPpre

fcUnq ij yxkbZ xbZ gSA vc fudk; dks Lora= NksM+k tkrk gS] tc oLrq viuh fueure fLFkfr esa vkrh gS] rks bldh dks.kh; pky

4
3

x

R
 rad s–1 gS] tgk¡ x dk eku_________ gksxkA

Question ID: 100152

Ans. Official Answer NTA (5)

Sol.

23. In an experiment to determine the Young’s modulus of wire of a length exactly 1m, the extension in the

length of the wire is measured as 0.4 mm with an uncertainty of 0.02  mm when a load of 1 kg is

applied. The diameter of the wire is measured as 0.4 mm with an uncertainty of 0.01 mm. The error in

the measurement of Young’s modulus Y( )is found to be x × 1010 Nm–2. The value of x is _____.

(take g = 10 ms –2)

,d 1m ;FkkFkZ yEckbZ ds rkj ds ;ax fu;rkad Kkr djus ds iz;ksx esa] tc ,d 1 kg nzO;eku dk Hkkj yxk;k tkrk gS] rks rkj

dh yEckbZ esa 0.02  mm dh vfu;rrk ds lkFk 0.4 mm dh o`f) ekih tkrh gSA rkj dk O;kl  0.01 mm dh vfu;rrk

ds lkFk 0.4 mm ekik tkrk gSA ;fn ;ax fu;rkad ekius esa vk;h =qfV Y( )   x × 1010 Nm–2 gSA rks x dk eku _____ gksxkA
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(ekuk g = 10 ms –2)

Question ID: 100153

Ans. Official Answer NTA (2)

Sol.

24. When a car is approaching the observer, the frequency of horn is 100 Hz. After passing the observer, it

is 50Hz. If the observer moves with the car, the frequency will be 
x

3
 Hz where x = ________.

tc ,d dkj] izs{kd ds ikl igq¡pus okyh gS] rks gkWuZ dh vko`fÙk 100 Hz gSA tc dkj izs{kd ds ikl ls xqtj tkrh gS] rks gkWuZ

dh vko`fÙk 50Hz gSA tc izs{kd dkj ds lkFk&lkFk pyrk gS] rks vko`fÙk 
3

x
 Hz gksrh gSA x dk eku ________ gksxkA

Question ID: 100154

Ans. Official Answer NTA (200)

Sol.

25. A composite parallel plate capacitor is made up of two different dielectric materals with different thickness

(t
1
 and t

2
) as shown in figure. The two different dielectric materials are separated by a conducting foil F.

The voltage of the conducting foil is __________V.

,d ;kSfxd lekukUrj ifêdk la/kkfj=] nks vyx&vyx ijkoS|qr inkFkksZa ls cuk gS] ftudh eksVkbZ t
1
 ,oa t

2 
gS] tSlkfd fp= esa

n'kkZ;k x;k gSA nksuksa ijkoS|qr inkFkksZa dks ,d iryh lqpkyd iUuh F ls vyx fd;k x;k gSA lqpkyd iUuh ij foHko

__________V gksxkA

1r 13; t 0.5mm  

2r 24; t 1mm   100V

Question ID: 100155

Ans. Official Answer NTA (60)

Sol.

26. Resistances are connected in a meter bridge circuit as shown in the figure. The balancing length l
1
 is 40
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cm. Now an unknown resistance x is connected in series with P and new balancing length is found to be

80 cm measured from the same end. Then the value of x will be________ 

,d ehVj lsrq ifjiFk esa] izfrjks/kksa dks fp= esa n'kkZ;s vuqlkj tksM+k x;k gSA lUrqyu yEckbZ l
1
, 40 cm gSA blds ckn] ,d vKkr

izfrjks/k x, P ds lkFk Js.kh Øe esa tksM+k tkrk gS] ftlls leku fljs ls ukih xbZ ubZ lUrqyu yEckbZ dk eku 80 cm gks tkrk

gSA rks x dk eku ________ gksxkA

QP

P = 4
B

l 1

J

E K

C

G

A

Question ID: 100156

Ans. Official Answer NTA (20)

Sol.

27. The effective current I in the given circuit at very high frequencies will be ________A.

cgqr mPp vko`fÙk ij] fn, x, ifjiFk esa izHkkoh /kkjk I dk eku ________A gksxkA

0.5 F 0.8 F 0.8 F

8  4  8 

2 4 1 

0.5 F 0.5 F

20 mH 50 mH

I

6 F

220 V

Question ID: 100157

Ans. Official Answer NTA (44)

Sol.

28. The graph between 
u

1
and 

v

1
for a thin convex lens in order to determine its focal length is plotted as

shown in the figure. The reffractive index of lens is 1.5 and its both the surfaces have same radius of
curvature R. The value of R will be ___________cm.
(where u = object distance, v = image distance)
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,d irys mÙky ySal dh Qksdl nwjh Kkr djus ds fy, 
1

u
 ,oa 

1

v
 ds chp vfHkjs[k [khapk x;k gS] tSlk fd fp= esa n'kkZ;k x;k

gSA ySal dk viorZukad 1.5 gS ,oa blds nksuksa oØ i`"Bksa dh f=T;k,¡ ,dleku gSa ,oa R ds cjkcj gSaA R dk eku

___________cm gksxkA

(tgk¡: u = oLrq nwjh, v = izfrfcEc nwjh)

0.10

0.08

0.06

0.04

0.02

–0.10 –0.08 –0.06 –0.04 –0.02

A
11

(cm )
v



Y

0

B

X

11
(cm )

u


Question ID: 100158

Ans. Official Answer NTA (10)

Sol.

29. In the hydrogen spectrum,  be the wavelength of first transition line of Lyman series. The wavelength

difference will be “ a ” between the wavelength of 3rd transition line of Paschen series and that of 2nd

transition line of Balmer series where a = ______.

gkbMªkstu LisDVªe esa] yseu lhjht dh izFke laØe.k js[kk (ykbu) dk rjaxnS/;Z   gSA ik'pu lhjht dh rhljh laØe.k js[kk ,oa

ckej lhjht dh f}rh; laØe.k js[kk ds chp rjaxnS/;ksZa dk varj ;fn “ a ” gks] rks a dk eku gksxk ______A

Question ID: 100159

Ans. Official Answer NTA (5)

Sol.

30. In the circuit shown below, maximum zener diode current will be________mA.

uhps fn, x, ifjiFk esa] thuj Mk;ksM /kkjk dk vf/kdre ___________mA gksxkA
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4 k I I L

I z

V z = 60V(100 –120)V
10 k

Question ID: 100160

Ans. Official Answer NTA (9)

Sol.


