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o X
Consider the efficiency of carnot’s engine is given by N = ﬁ loge IE)_T , where a.and [3 are constants. If T is

temperature, k is Boltzmann constant, 0 is angular displacement and x has the dimensions of length. Then,

choose the incorrect option :

(1) Dimensions of B is same as that of force

(2) Dimensions of o 'x is same as that of energy
(3) Dimensions of ! sin 0 is same as that of a3

(4) Dimensions of o is same as that of 3

AT foel 11 ST ol qeqaT fstad <1 g8 2,1 =(.X—l310ge[3—x
sin© kT

drecotH ReRTH B, 0 HIUY fIwITue B, Td x o8 &1 fIHTY 3aa1 2 | A Tefd fadhed gy -
(1) B ! famd, 91 & fawmen & T 8 |

(2) o'x B fIA it B el & T § |

(3) ' sin 0 BT fAATE ap & faTT & T E |

(4) o @ faATE, B B faHTel & TH £ |

STel o Ud B ReRT® & | IS T [ 7, k

Question ID : 15477154521

Ans.

Sol.
2.

Official Answer NTA (4)

Attime t=0 a particle starts travelling from a height 7 Z cm in a plane keeping z coordinate constant. At any

instant of time it’s position along the  and y directions are defined as 3t and 5t° respectively. At
t=0s acceleration of the particle will be :

AT t=0 TR PIS BV 72 cm D! S TS I TH dcl H ReR 2 B A1 T+ TR Bl B | fHf e wR, ¢ Td
y feremati & srgfawr saa! Refd waen: 3t Ud 56 gRTURAING © | 993 t = 1s UR, BT & ROT 61 H19 I
(1)-30y

(2)30y

(3) 3% +159

(4) 3x+15y+7z

Question ID : 15477154522

Ans.

Sol.

Official Answer NTA (2)
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A pressure-pump has horizontal tube of cross sectional area 10 cm? for the outflow of water at a speed of 20
n/s. The force exerted on the vertical wall just in front of the tube which stops water horizontally flowing out of
the tube, is :

[Given : density of water = 1000 kg/m?]

fHT) IR T H 10 cm? 3TIVRET BIC &5l aTel] Sfcret el | Uil 20 m/s &1 ATel 3 aTex fdhetdi g | 1 el
@ q1e) A0S U | 98 I U R, Tell & W Red Ua IeaieR S1aR IR MRING 96 & 7
[fe=T 8, 5Tt &1 999 = 1000 kg/m?]

(1) 300 N

(2) 500 N

(3)250N

(4)400 N

Question ID : 15477154523

Ans.
Sol.

4,

Official Answer NTA (4)

A uniform metal chain of mass m and length ‘L’ passes over a massless and frictionless pulley. It is released

from rest with a part of its length ‘/’ is hanging on one side and rest of its length ‘L —/” is hanging on the other

side of the pully. At a certain point of time, when ¢ = L , the acceleration of the chain is % . The value of x is

X

m S Ug ‘L THTS &l dls Uhaa difcdd o, fhdl g If3d vd gy 3d iRl & R 9
TR TR I8! © | STd §AD! T Bl 1 91T, FoRl & o R G 1! L — 12 W1 T8N O I 81 &, I

<31 FIRAY o fory <a™ e fear o & | fobed &o1 uR, w19 ¢ = & %‘,aﬁﬁtrﬁ?zmaw%%lx?mﬂm
X
8

O,
’I L1

(1)e
(2)2
3) 1.5
4)4
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Question ID : 15477154524

Ans.
Sol.

5.

Official Answer NTA (4)

A bullet of mass 200 g having initial kinetic energy 90 J is shot inside a long swimming pool as shown in the
figure. Ifit’s kinetic energy reduces to 40 J within 1 s, the minimum length of the pool, the bullet has to travel so
that it completely comes to rest is :

200 g S B U el FTID] TRIRID TSt St &7 719 90 J B, SHB] T 93 ATeld H ST ST 8, STl
o5 for # fR@mar T 2 | 1 s # 39! 1St Sott €€ 6= 40 J 8 A B | 0Td « fasi Sra=en # o7 & Uge,
el §RT T B T8 ATATE Bl =LATH =TS BT —

> __ __” “Water
SRR
(1)45m
(2) 90 m
(3)125m
(4)25m

Question ID : 15477154525

Ans.
Sol.

6.

Official Answer NTA (1)

Assume there are two identical simple pendulum clocks. Clock - 1 is placed on the earth and Clock - 2 is
palced on a space station located at a height h above the earth surface. Clock - 1 and Clock - 2 operate at time
periods 4 s and 6 s respectively. Then the value ofhis :

(consider radius of earth R_= 6400 km and g on earth 10 m/s*)

A1 &1 U FHH ARl Aleid g1sdi & | Fs! — 1 el & T IR 3, Td g9 — 2 fodl) W0 o (IIaRe &%)
HYR & TAH 4 HATE WIE B | TST- 1 TI TSN -2, 45 Td 65 B AT Blall R fharfad Bcfi 2 (v &1
BISEIE

(AT gl Bl 32T R, = 6400 km Td gl 0R g =10 m/s?)

(1) 1200 km

(2) 1600 km

(3) 3200 km

(4) 4800 km
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Question ID : 15477154526

Ans.  Official Answer NTA (3)
Sol.

7. Consider a cylindrical tank of radius 1 m is filled with water. The top surface of water is at 15 m from the
bottom of the cylinder. There is a hole on the wall of cylinder at a height of 5 m from the bottom. A force of 5
x 10° N is applied an the top surface of water using a piston. The speed of ifflux from the hole will be :
(given atmospheric pressure P, =1.01 x 10° Pa, density of water
p,, = 1000 kg/m* and gravitational acceleration g =10 m/s*)
AT 1 m o1 arell SR Sabl areil 1 9¥1 8 | UTi1 bl HUNI Tel, Tl D1 deil I 15 m Bl SaTs IR 8 | Tl
TS5 mPI$HAls W, Th! P IR T U BT © | fhdl fie &) Ieradr 9, Ul & S 9l U8 5 x 105 N &I
Qe g1 STRITUT bl ST © | B8 4 9T8x 371+ aTell 1R1 &1 11l 81

a1 g, araraRvI @ P, = 1.01 x 10° Pa, U &1 99 p_ = 1000 kg/m? TR g =10 m/s?
A pw
5x10°N

(1)11.6m/s
(2) 10.8 m/s
(3)17.8m/s
(4) 14.4m/s

Question ID : 15477154527

Ans.  Official Answer NTA (3)
Sol.

8. A vessel contains 14 g of nitrogen gas at a temperature of 27°C. The amount of heat to be transferred to the gas
to double the r.m.s. speed of its molecules will be :
Take R=8.32 J mol ' k..
27°C AT WR {1 aci9 o 14 g TS IoT 3199 X1 & | 199 @ A3 1 a¥l HIed e ATl Dl GR[AT B B
foTT 19 Y ATATARIT &) ST dToll 3TTaeDh HSAT B AT BN

(R =8.32 ] mol™! k' &fIf31)
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(1)22291]
(2)56161]
(3)93601]
(4)13,104)
Question ID : 15477154528

Ans.  Official Answer NTA (3)
Sol.

0. A slabe of dielectric constant K has the same cross-sectional area as the plates of a parallel plate capacitor and

thickness % d, where d is the separation of the plates. The capacitance of the capacitor when the slab is

inserted between the plates will be :
(Given C = capacitance of capacitor with air as medium between plates)

K WRTIS AT dTel fhdl e & STIURIDIC &1 eT3thd], U FHIRIR Ufedi & & ahd & axeR &, Td SHd]
nﬁm‘%d%,aﬁd,wﬁaaﬁt@aﬁa%aﬁaa%@%|mwaﬁ@wﬁaﬁ®azﬁaﬁaﬁwm%aﬁ

S gTRAT BT -
(s C, weniRa &1 yRMS gTRar 2 |)

4KC,
3+K
3KC,
2) 3+K

3+K
() 4xc,

(1)

4 K
) 4+K
Question ID : 15477154529

Ans.  Official Answer NTA (1)
Sol.

10. A uniform electric field E = (8m/e) V/m is created between two parallel plates of length 1 m as shown in figure,
(where m =mass of electron and e = charge of speed of 2 m/s. The angle of the deviation (0) of the path of the

electron as it comes out of the field will be
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Im & Q1 AR Uil & 919 E = (8m/e) V/m AT &1 YA [ded & Scq= (1 ST 7, (S8l m =
goIde i B GHI Ud e = Soidg <1 &l I 8 ) S ufedl & e FafAd ©9 A P goldeid 2 m/s & a1
A YT HRA1 & | 59 IE golag i+ [Igfd &= A d1eR Mdheldl &, T1 SHS U2 4 gY fdeTy &1 HIvT 81T |

&——Im—>

A +++++ :e

(1) tan™' (4)
(2)tan™' (2)

a1
(3) tan (gj

(4) tan' (3)

Question ID : 154771545210

Ans.

Sol.
11.

Official Answer NTA (2)

Given below are two statements :

Statement I : A uniform wire of resistance 80 2 is cut info four equal parts. These parts are now connected in
parallel. The equivalent resistance of the combination will be 5 Q.

Statement I1 : Two resistances 2R and 3R are connected in parallel in a electric circuit. The value of thermal
energy development in 3R and 2R will be in the ratio 3 : 2.

In the light of the above statements, choose the most appropriate answer from the option given below :

(1) Both statement I and statement Il are correct

(2) Both statement I and statement II are incorrect

(3) Statement I is correct but statement Il are incorrect

(4) Statement [ is incorrect but statement Il are correct

A g1 HUe Ry U B :

DA — I : 80 Q UfeRIg & B T IR Bl IR IR UFI H Bre] ST & | 37 59 971 6l gred By §
SIS T ST & | AT o1 go UfaRie 5 Q 81 |

H — 11 : 1 faega uRyer # 2R Td 3R A dTet &1 UFRIY UTed $H 35 I © | 3R Td 2R ¥ I+ g8 S
SIS DI AT 32 2 BT |

SR Y MY HAT & 3MTetie H =1 Y 7Y faehedi | 3 Faitid ST SR gy |
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(1) PU — 1 TG B — [ ST T § |
(2) U — 1 TG I — [1 41 TeTd & |
(3) B — 1 981 &, fobg o — 1T 2 |
(4) BT — 1 7714 B, fbgg o — [1 921 © |

Question ID : 154771545211

Ans.
Sol.

12.

Official Answer NTA (3)

A triangular shaped wire carrying 10 A current is placed in a uniform magnetic field of 0.5 T, as shown in figure.

The magnetic force on segment CD is (Given BC=CD=BD =5 cm.)

B FFYSITHR TR 5H 10 A 719 &1 RT Fa1Rd 81 Y81 &, S9! 0.5 T 714 o (i) Uhxaar graehiy &3 §
R[S 8, ST b = 4 2erfan 111 8 | CD 9 WR SARIUG raeld del ol HI7 6 ;
(G BC=CD=BD=5cm.)

= -
S
— A > B ™D <
(1)0.126 N
(2)0.312N
(3)0.216 N
(4) 0.245N

Question ID : 154771545212

Ans.
Sol.

13.

Official Answer NTA (3)

The magnetic field at the centre of current carrying circular loop is B,. The magnetic field at a distance of NE)

times radius of the given circular loop from the centre on its axis is B,. The value of B /B, will be:

&<l GIRTATE] JRATBR ool B D IR FrbIY &5 BT A B, 8 | fAU §Y PR Beol & Ds A 3D 38T R,
9O 5 & 3 T 9 R SR &5 &1 A B, B | B /B, &1 A 81 :

(1)9:4

2)12:45

(3)8:1

(4)5:43
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Question ID : 154771545213

Ans.

Sol.
14.

Official Answer NTA (3)

A transformer operating at primary voltage 8 kV and secondary voltage 160 V serves a load of 80 kW.
Assuming the transformer to be ideal with purely resistive load and working on unity power factor, the
loads in the primary and secondary circuit would be :

(1) 800 Q and 1.06 Q

(2) 10 Q2 and 500 ©

(3) 800 Q and 0.32 Q

(4) 1.06 ©2 and 500 Q

T SIHRAR 8 kV & WIfies arec sl Ud 160 V & gl diee ol UR BRI $R I8l 5, T 80 kW & IS (WIR)
1 fopanfead R &1 B | AT g URRITSN ol & fofg, I8 gFamiReR oesf 8 Ud 3a1g aifth ol W)
BRI 8 | WA a fgeiiae alkyer § 9Ri &l AT 719 81 |

(1) 800 Q 3R 1.06 O

(2) 10 Q3R 500 Q

(3) 800 Q3R 0.32 Q

(4) 1.06 Q 3R 500 Q

Question ID : 154771545214

Ans.

Sol.
15.

Official Answer NTA (3)

Sun light falls normally on a surface of area 36 cm? and exertes an average force of 7.2 x 10~ N within a time
period of 20 minutes. Considering a case of complete absorption, the energy flux of incident light is :

I BT YD, 36 cm? &FHA aTet fhd] Tt IR Tgad TR 817, S fdb 20 e & T 31=RTel 5 §9 UR 7.2
x 107 N &1 3N Tt SRIUT DT 2 | e IOt eyl &1 Rerfer J1+41 SI1, A1 Srufcrd Uehrel & Sl tofa’d
BT A B :

(1)25.92 x 10> W/cm?

(2) 8.64 x 10 W/cm?

(3) 6.0 W/cm?

(4) 0.06 W/cm?

Question ID : 154771545215
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Ans.  Official Answer NTA (4)
Sol.

16. The power of a lens (biconvex) is 1.25 m™" in particular medium. Refractive index of the lens is 1.5 and radii of

curvature are 20 cm and 40 cm respectively. The refractive index of surrounding medium :

forefY ¥ wrem 9 fgSad T 1 21fth 1.25 m! § | |11 o0 &1 319daHi 1.5 § Ud SHD dshi B Froamy
I 20 cm A 40 cm B | IR AIEUH BT 19dd-idh IR ord BIfTY |
(1) 1.0

7
(2 9
3
3) )

4
3

Question ID : 154771545216
Ans.  Official Answer NTA (2)
Sol.

17. Two streams of photons, possessing energies equal to five and ten times the work function of metal are incident
on the metal surface successively. The ratio of maximum velocities of the photoelectron emitted, in the two

cases respectively :

BICIAl &1 &1 TR, [ ST, 97 & BRIBE DI ALl Ud 1 Yd & A1 &, I 8T & Tl U= 3Tafid
B & | &1 GRRIRRT # wHer: IR B9 aTel BIS] Selag A1 & ATHHH T P SJUTd BT ;
(1)1:2
2)1:3
(3)2:3
4)3:2
Question ID : 154771545217

Ans.  Official Answer NTA (3)
Sol.

18.  Aradioactive sample decays % times its original quantity in 15 minutes. The half-life of the sample is:
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BT faraford T, 15 e # 3ol ar<fde A &1 % T &R 81 ST 8 | T Dl ATg g B

(1) 5min
(2) 7.5 min
(3) 15 min
(4) 30 min
Question ID : 154771545218

Ans.  Official Answer NTA (1)
Sol.

19.  Ann.p.ntransistor with current gain = 100 in common emitter configuration is shown in figure. The output

voltage of the amplifier will be :
23 3 SR IR, WA — Iduieh AT H & fBHAT n-p-n SIHSRER B IRTARI =100 T |
gaeie &1 1 (JMSTYS) Ao ol 81T

(1)0.1V
C 10 kQ
(2)1.0V Vout
| mV 1 kQ =
3)10V al T
(4) 100 V

Question ID : 154771545219

Ans. Official Answer NTA (2)
Sol.

20. A FM Broad cast transmitter, using modulation signal of frequency 20 kHz has a deviation ratio of 10. The

bandwidth required for transmission is :

20 kHz 31Tgfi & Are e RITTal 1 URId R & org Ug<h FM (Mg RT ATgel) AR UNeh 1 fderd srgurd
10 2 | 9901 & forg JMTaeads € 9rer 8

(1)220 kHz

(2) 180 kHz

(3) 360 kHz

(4) 440 kHz

Question ID : 154771545220
Ans.  Official Answer NTA (4)
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Sol.
21. Aball is thrown vertically upwards with a velocity of 19.6 ms™! from the top of a tower. The ball strikes the

ground after 6 s. The height from the ground up to which the ball can rise will be (Ej m. The value ofk is
5

. (use g=9.8 m/s?)
frd MR & BRR A, VI B SR FWR B3R 19.6 ms! & I H BHI STdT & | S ERITA TR 6 s B 915

qéudﬁ%‘lwmmﬁﬁamaﬂaﬁ@s@wiﬂﬁmw(Ejm%ﬂﬁkzﬁrmﬂ?ﬂﬂ I
5

(AT 2=9.8 m/s?)
Question ID : 154771545221

Ans.  Official Answer NTA (392)
Sol.

X 2
22. The distance of centre of mass from ends A of a one dimensional rod (AB) having mass density P = P, [1 - Fj

kg/m and length L (in meter) is 34 m. The value of o 1s
o

(where x is the distance from end A)

pzpo(l—i—zJ kg/m S Bcd T4 L (HIex #) T8 drell foddl Ua faHi &€ (AB) &1 S09 ™ &,

W(A)Wﬁﬂmzﬁ@w%mzﬂw 2 |
(04

(STef x RRA I g8 ®)
Question ID : 154771545222

Ans.  Official Answer NTA (8)
Sol.

23. A string of area of cross-section 4 mm? and length 0.5 m is connected with a rigid body of mass 2 kg. The body
is rotated in a vertical circular path of radius 0.5 m. The body acquires a speed of 5 m s at the bottom of the
circular path. Strain produced in the string when the body is at the bottom of the circle is x 107,

use young’s modulus m?and g=10m/s
’s modulus 10" N/m? and g= 10 m/s?
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4 mm? TR HIC &AFHE AR 0.5 m T dTell DTS IRAT, Th 2 kg TAH & o4 fUrs A eI g8 ¢ | fuvs
&1 fohdl 31 0.5 m a1 1ol SealeR gRTeR U R g1 S 8 | JRITHR U & a9 fdg W, s &
o1 5 m/s B | 519 {408 girhR Uy & fe7cd fdwg U= 8 a1 S0 98y Wil § 9oy~ fagpfa o
x 1058 |
(|1 A9 01 =10"! N/m? Ud g = 10 m/s?)

Question ID : 154771545223

Ans.  Official Answer NTA (30)
Sol.

24. At a certain temperature, the degrees of freedom per molecule for gay is 8, The gas performs 150 J of work

when it expands under constant pressure. The amount of heat absorbed by the gas will be J.
fopefl e a9 wR, fobedl 199 & a1upati o1 T = Bife 8 & | I8 I/ 150 J 1 el & Sid S| ReR a7
OR YT {1 ST 8 | 19 gTRT a2 SHSAT bl AT J B |

Question ID : 154771545224
Ans.  Official Answer NTA (750)
Sol.

25. The potential energy of a particle of mass 4 kg in motion along the x-axis is given by U=4(1 —cos 4x)J. The
time period of the particle for small oscillation (sin 6 = 0) is (%j S. The value of K is
x — 378 & ST 71T DR §U 4 kg SFHH o bl 01 a1 ReIfast Hofl F=tad 8 U=4(1 - cos 4x) J &g
STl (sin 0 ~ 0) @ Y o1 &1 3ATard Brel (%) ST

K 6T AR |

Question ID : 154771545225

Ans.  Official Answer NTA (2)
Sol.

26. An electrical bulb rated 220 V, 100 W, is connected in series with another bulb rated 220 V, 60 W. If the
voltage across combination is 220 V, the power consumed by the 100 W bulb will be about
220 V Td 100 W &1 e faggd ded, 220 V Td 60 W dTel Tl g8R acd & |12 2107 34 H Sl 8 | AS
FAT & -1 IR dlee s 220 V &, A1 100 W dTel §ed §RT SUHFT 1 718 Ih BT A B g |

Question ID : 154771545226
Ans.  Official Answer NTA (14)
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Sol.
27. For the given circuit the current through battery of 6 V just after closing the switch S’ will be A.
QU g ulRuer 3, {oll 'S' 1 98 PR & qud 918 6 V dTell I¢1 §IRT YdTied &1RT Bl A1 AR |
Se
2H
20 240 20
T -
‘6 v 20

Question ID : 154771545227
Ans.  Official Answer NTA (1)
Sol.

28.  Anobject ‘0’ is placed at a distance of 100 cm in front of a concave mirror of radius of curvature 200 cm as
shown in the figure. The object starts moving towards the mirror at a speed 2 cm/s. The position of the image

from the mirror after 10s will be at cm.

BIg a%g ‘o’ fohdl sracet UvT & wwe o 4 ey AR R &, fora 95 1 351 200 em 8 | 3% &1
1AW 2 cm/s BT AT A T Y0 BRaN © | e a%g Dl ARMBb g31 100 em B, AT 10s 1<, Ticrar &1 Rexfay

Uy cm §X B |
<

«

[eX

Question ID : 154771545228
Ans.  Official Answer NTA (400)
Sol.

29.  Inan experiment with a convex lens, The plot of the image distance (V') against the object distance (p')

measured from the focus gives a curve v' u'=225. If all the distances are measured in cm, The magnitude of

the focal leusth of the lens is cm.
I oI B Yo YT 4, b A AT 715 Uffem g3 (v!) Ua ag X (1) & S1a BT ART Uh ash v' W' =
225 g7 B 2 | afe i gRAT em A5 # A 1 B | o @) wrdet 8 T afRHToT cm g |

Question ID : 154771545229
Ans.  Official Answer NTA (15)
Sol.

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

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

Page No. 14




M ATRIX Question Paper With Text Solution (Physics)
JEE Main July 2022 | 28 July Shift-2

30.

In an experiment to find acceleration due to gravity (g) using simple pendulum, time period of 0.5 s is measured
from time of 100 oscillation with a watch of 1 s resolution. If measured value of length is 10 cm known to 1 mm
accuracy. The accuracy in the determination of g is found to be x %. The value of x is

A AP BT SUANT B Y, THed 1T @RI () DI SId R & folq foeil T 4, 1 ﬁmﬁ@@m
(fa%ee Pret) arell a1 & 100 ST & FHA | HIUT T JATaT BT 0.5 s 7T & | A AT TS =18 BT A
10 cm & RO H 91 i 1 mm 8 | g & URabTord A9 3 UTe Ygadl x % © | x BT A g |

Question ID : 154771545230

Ans.

Sol.

Official Answer NTA (5)
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