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Three masses M = 100 kg, m = 10 kg and m, = 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, moves upward with an acceleration
of 2 ms™. The value of F is :

(Take g= 10 ms ?)

& g M =100 kg, m, = 10 kg td m, = 20 kg v fHor § Rergar gaerd € | @ ad (39) adorfed
2 Ud IR gl (YREM) U4 SURRY & | foReT 1 gob! (WIRE) T gYIRRET & | e R ta 9 F 39 R
SRIMT BT & fb g™ m,, 2 ms > @RV A FUR &I a1t H=al & | F &1 7 g |

(7T g =10 ms ?)

m,; = 10kg
F ll
| M-=100kg m, = 20kg
(1)3360N
(2) 3380 N
(3)3120N
(4)3240N

Question ID: 100131

Ans.
Sol.

2.

Official Answer NTA (3)

A radio can tune to any station in 6 MHz to 10 MHz band. The value of corresponding wavelength
bandwidth will be :

ol 3fear a1 6 MHz smgfit & 10 MHz 3mgiky & & =i A1 =99t WR <A (Iorrn) 5 S avar © | 59 |94
TR R (AT d€ des) &1 A 8

(1)4m

(2)20 m

(3)30m

(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 ,1.88 = 0.274)
el &1 wR, foBefl fSIfha T 1 fdwes s 4250 fages ufa fame 21 10 fAFe a1, I8 &% 2250 fge ufa
fFe &1 oircll 8 | faeres forrdie o g (afe log, 1.88 = 0.274)
(1) 0.02 min™!
(2) 2.7 min™!
(3) 0.063 min™!
(4) 6.3 min™!

Question ID : 100133

Ans. Official Answer NTA (3)
Sol.

4. A parallel beam of light of wavelength 900 nm and intensity 100 Wm™ is incident on a surface
perpendicular to the beam. The number of photons crossing 1 cm? area perpendicular to the beam in one
second is

T 900 nm TR vE 100 Wm ™ el aTell Ueh FHTT=R ROy, Ueb FHcel TR ATUferd 8Idil 2, Sl fob febrorgot

% EId 2| Th s A fPRodSl & a1 cm? 89%e ¥ ok dTel HicHl &1 | 8
(1)3 x 10
(2) 4.5 x 10
(3) 4.5 x 107
(4)4.5 x10%
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

. 4 . . .
water of refractive index 3 then the fringe width becomes (in mm) :

S e T e (S o e S 12mm§|aﬁﬂ1{ﬁﬁmﬁ%wwqﬁﬁwﬁm
Y dr fiht @res (mm #) 81 et
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(1) 16
2)9

(3) 48
) 12

Question ID: 100135

Ans.

Sol.
6.

Official Answer NTA (2)

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

1
S
2

The amplitude of the electric field would be :
(1) 6 Vm'along x - axis
(2) 3 Vm™!along z- axis
(3) 6 Vm™along z- axis

4 2x1078 Vm'lalong Z- axis

TEh GHAe dEfd g a9 & gHEH & fead ©:
B=2x10"sin(0.5x10°x +1.5x 10" t)j T.

g &= &1 smam BN

(1) 6 Vm™, x-31 & srgfawr

(2) 3 Vm™, z-31eT & IR

(3) 6 Vm ™!, z-31eT & faw

(4) 2x107% Vvm™!, z-31&1 & srgfewr

Question ID: 100136

Ans.

Sol.
7.

Official Answer NTA (3)

In a series LR circuit X, = R and power factor of the circuit is P,. When capacitor with capacitance C

such that X, = X is put in series, the power factor becomes P,. The ratio P_l is:
2

U guiidg LR uRuer § X, =R vd aRuer &1 oifed i P2 | g C eniRal &1 WeniRs sivfl 67 § $90 GbR Wil

P
St @ 6 X =X . vd wfee qories P81 e g | P—laﬂ"tnﬁéﬁm:
2
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(5

1
0%
N
Oh
@)2:1

Question ID: 100137

Ans.
Sol.

8.

Official Answer NTA (2)

A charge particle is moving in a uniform magnetic field (2 i+3 3 ) T. If it has an acceleration of (oc i+4 ] )

m/s?, then the value of a will be :

TP SMIARNT Hor fhey (25+3])TW$QWHW%§W@%|E%WW (oﬁ+4]) m/s?
2, o BT A9 BT

(D3

(2)6

3) 12

42

Question ID: 100138

Ans.
Sol.

9.

Official Answer NTA (2)

B, and B, 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 c¢cm radius, the ratio of
B,and B, is:

X 3R Y <1 gsforal & bl R, {7 A R gdiied € e §, grIdIg &l &7 /1 HAw: By vd B 7 | Al peel
X & =Ri @1 wer 200 Sk fBrsar 20 cm vd gsell Y & eRi @1 wiwr 400 Sk 2 20 cm €, o B, vd By @
3UTT BINT:

(Hh1:1

2)1:2

3)2:1

@4:1

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

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

Page No. 5




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

Question ID: 100139

Ans. Official Answer NTA (2)
Sol.

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

faw gu uRuer # grt [ &1 w19 g0m:

40
AAAAA
20 40
AWV AVVVV VVV"'
40 40
A VWW
)
40V
(1) 10 A
(2)20 A
3)4A
(4) 40 A

Question ID: 100140

Ans. Official Answer NTA (1)
Sol.

11.  The total charge on the system of capacitors C, =1 uF,C, =2 pF,C, =4 pF and C, =3 pF connected in

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

ured %9 § 9 g WAt C, =1 uF,C, =2 pF,C, =4 pF vd C, =3 uF & A& W gal 1 &1 719 8
(AT 20V #1 98 |ANH I ST 7)
(1) 200 pC
(2)200C
(3) ouC
4)10C
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
AR 3Tt A BRI Y UH BT, & [IRATUT & Bl & ©U ¥, $HD I S ARG P Uy 81
(1) gemer
(2) drefgamer
(3) sgrgwg (Sinusoidal)
(4) TR E™
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-! mol™)
ReR 7@ R, {5l ghau=ad aeef 9 & 7 Arel &1 draA 40K 9T ST © | SWRIad Uhd # I @1 AfARe
Soft fhae gg SIeen?
(feam 2, R = 8.3 JK™' mol™)
(1)58107J
(2) 3486 J
(3) 11620J
(4) 6972)

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 :

PIs Vel WRATER 14, 39 P U4 e V R &1 &, SH6T IR 3faMd 4, $Hd dRddd 3madd & 1/8 wiT
e e fhar Sirar & | ReRr Vgl wR Sifom <19 &1 7 91 8

(1) P

) 8P

(3)32 P

(4) 64 P

Question ID: 100144

Ans.
Sol.

15.

Official Answer NTA (3)

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 351 &1 U I+ @1 47, T MHR &1 BIC-BIET 729 §&f # et 7 | Ife 9 &1 g8 a=ra 75 dyne/cm
2, dl I3 Sull H 83 gfg & AF AT & UUH ©IF a6 8.

(fear 8, m=3.14)

(1)8.5x10*J

(2)82x10*J

(3)7.5x10*J

(4)53x10*J

Question ID: 100145

Ans.
Sol.

16.

Official Answer NTA (3)

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)

9ol & eRTAe 4, 32 km @1 A W UFEH W, Th Jdbe b IR H ) ufderd w1 erf

(3241 1 3rsar = 6400 km)

(1) 1%

(2) 3%
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(3) 4%
(4) 0.5%

Question ID: 100146

Ans.
Sol.

17.

Official Answer NTA (1)

As per the given figure, two blocks each of mass 250 g are connected to a spring of spring constant
2 NMLIf both are given velocity v in opposite directions, then maximum elongation of the spring is :
faw gy fommRIR, 250 g G & <1 T[ed, Th geR A 2 NM! R qories arell R & g1 o 8 | i 1 el
B L AT H AU et # =rerar Srar g, af R & AR &1 ifdresdd /1 g

250g 0000 250¢g
(M) J2:1
@5
3 7
4)v

Question ID: 100147

Ans.
Sol.

18.

Official Answer NTA (2)

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/s? and then climbs up with an acceleration of 5 m/s?.
Choose the correct option (g =10 m/s?).

(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

& 50 kg S &1 963 U W W Fedl &, oif fb 350 N d& &1 d9rd (T) §8 dahdl 2 | 9% U8l 4 m/s> &
RO F D [ARAT 7| R 98 5 m/s?d RO ¥ W Fedl 7 | 9el fdwen g | (g =10 m/s?).

(1) T=700 N 81T, 519 a8 HWR g V&l & |

(2) T=350 N 8RTI, 5q 98 =1 IR &l & |

(3) W =ed FHY AT T SIrg |
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(4) = IO FHI IRAT T AT |

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 :

21 gey, &fas 3 waer 30° Ud 45° & HIv IR gefid fd o €, S f orue sifSredd S argdi TR UThaH aual

# U €| b URMPS A BT U 7
(D 1:42
2)2:1
() V2:1
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]

& 0.5 mm U= arel YoMl (FIST) ST YA T 6.8 cm & G THEAN dR & ™ A0 | 531 S © | 59

A9 H = G BT redie 1.5 mm Ud g UHE #7 Uiedie 78 | IR & 9% J &b BT SuYdd Areid 3id
TP AIIT T AT BN

[Ueemdt & gefra YA w50 faaree 2]

(1) 6.8 cm?

(2) 3.4 cm?

(3) 3.9 cm?

(4) 2.4 cm?

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 j and the equation of trajectoryis
y =5x(1 - x). The y component vector of the initial velocity is J.
(Take g = 10 m/s?)

Ife e & &faet feen # uRfE I vae dfewr | ® vd vars v &1 §HIER p = Sx(1 — x) B | URM™IES 9T @
NACEaRIEN| j B

(\rT g =10 m/s?)

Question ID: 100151

Ans.

Sol.
22.

Official Answer NTA (5)

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

X
4 — _1 =
’/SR rad s™! where x .

% 1 kg @9 td R B @) 536 (wic) ta afast s1e7 & uRa: g7 & ot wadd &, I8 36 %6 & ad @
AT © U4 I9D b (g F B} [oRdT ¢ | S & G99 & RIER G99 Bl U a9, %6 & U IoaaH
fag R oIE WIS 2| o9/ M BT W[ Biel Ol B, 94 g% 37U e ReIfa # ol 8, a1 g9t v A

X .
4 3—RradS’1§,GI%TbeTHFT BT |

Question ID: 100152

Ans.

Sol.
23.

Official Answer NTA (5)

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 +¢p g2 mm when a load of 1 kg is
applied. The diameter of the wire is measured as 0.4 mm with an uncertainty of 1+ o mm. The error in
the measurement of Young’s modulus (AY)is found to be x x 10'°Nm™=. The value of x is

(take g= 10 ms 2)

T Im gened o g & aR & 49 adie S $ @ YA H, 99 U6 1 kg SRAE &1 IR T il 8, a9 dR
B TEE H 4. 00 mm B AT B T 0.4 mm @ gfg A IRl B | AR BT AN 40 ] mm BT AT
@ el 0.4 mm AT S 8 | afe I Fadie Jue d Rl g (AY) x < 10°Nm2g |t x b1 4 BT |
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(mFT 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 % Hz where x =

T9 U PR, YeTdh & U Ugdd drell B, Al 84 @1 Ry 100 Hz 8 | 919 &R Y& & 919 9 ok ofdl &, a1 84

Eﬁ@%ﬁ%SOHZ?IWﬁ%m@mﬂ—mﬂdﬂdlg,ﬁaquﬁ%Hzgﬁ—cﬁ%\’lxiﬂﬂﬁ BT |
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, and t,) as shown in figure. The two different dielectric materials are separated by a conducting foil F.
The voltage of the conducting foil is V.

T T THAR afgedl WA, &1 el T—37er URIdgd uarell & 941 8, {5l diers t, ud t, &, sianfe e 4
SR AT B | QM WRIdEd el B U udell garad Ui F ¥ S fhur T 7| gArdsd uen WRfaa

V 8 |

&, =_3,t1_= 0.5mm 1

¢, =41, ~Imm —— 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 /  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 Q.

T Hiex g uRuer #, GfoRTel Bl fors # <2l Srg_R Sirst 7247 € | Aot o g [, 40 cm ® | g9 918, Udb 37
gfertg x, P& |rer &ofl 6w | Sirer oran 2, e '8 AR | Al 18 98 I<erd g a1 A 80 cm 81 SIrdn
21 X P AN Q BN |

P=4Q ¥
Hll @
A C
J
|——)
E K

Question ID: 100156

Ans.

Sol.
217.

Official Answer NTA (20)

The effective current I in the given circuit at very high frequencies will be A.
9gd 9= Mgy W, fay Ty uRuer & g9rdl a1 [ &1 A A B
50 mH Xe)

L¥0) 20 mH 6p|lF
I

£5

—— 0.5 uF —— 0.5 uF
14 | ww /| A || W
0.5 uF 1Q 0.8 uF 0.8 uF 20
A
N
220V
Question ID: 100157
Ans. Official Answer NTA (44)
Sol.
1 . . . .
28.  The graph between " and » 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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meﬁvaﬁqﬁwﬁﬁﬁwﬁzﬁm%Qﬁ%zﬁmaﬁ%@@mwﬁﬁw%%ﬁﬁwfmw

2| o @1 vaddie 1.5 % Td sHa Sl 9% U=l @ o vewAas € td R & @_eR €| R @1 "M
cm g1 |
(STl u = a%xg g2, v = ufafe )

B | | | I
| | | I

|
X —-0.10 -0.08 =0.06 —0.04 —0.02 0
Liem™)
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 “ ).~ between the wavelength of 3rd transition line of Paschen series and that of 2nd
transition line of Balmer series where a =

gIgeio WagH H, o RIS @1 UH HhH0T X1 (13H) & dTeed ), & | Ureas ARIST & IR HhAvT NET g
IR AR B fgei Fhaor a7 & g aareeat &1 3fak afe “g) 7 ®1, dl a &1 719 811 |

Question ID: 100159
Ans. Official Answer NTA (5)

Sol.
30. In the circuit shown below, maximum zener diode current will be mA.
A fav v aRuer § SR SRt oRT & 3ifdrdad mA gIT |
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4kQ 1 I

A4

Y

I, |
(100 -120)V V,=60V ilom

Question ID: 100160

Ans. Official Answer NTA (9)
Sol.
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