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Calorimetry

1.

Heat energy of 184 kJ is given to ice of mass 600 g at—12°C. Specific heat of ice is 2222.3 J kg™ °C ! and
latent heat of ice in 336 kJ/kg!

A. Final temperature of system will be 0°C.

B. Final temperature of the system will be greater than 0°C.

C. The final system will have a mixture of ice and water in the ratio of 5 : 1.

D. The final system will have a mixture of ice and water in the ratio of 1 : 5.

E. The final system will have water only.

Choose the correct answer from the options given below :

(1)Aand D only (2) Aand C only (3)Band D only (4)Aand E only

—12°C qmoAE R 600g 9% ®I 184k] S Solf UeTH &1 il & | 9% &1 fafdme $war 2222.3 Jkg!' °C!, vd
@ I HT 336 kI/kg 12 |

A. fy@m &1 aifsa aromm 0°C 81T |

B. f@ma @1 aif<rw aroar 0°C & 31fde g |

C. it e e fAsior 81T o ed a ga ureil 5 : 1 & 3rgurd # 8 |

D. fresfiq fer g fAsror g, f5aH 9% gd ot 105 @ Jrgurd | 81 |

E. fresfiia fema # Saa ari €1 8 |

I fay T el § 9 | TR g |

(1)@aa Avd D (2)daa Awd C (3)@adt Bva D (4)@aa AT E

Question ID: 366694278

Ans.

Sol.

Official Answer NTA (1)

Heat required to raise the temperature of ice to 0°C is

60
=——(2222.3)(12
Tooo" )(12)

=16000.517
~16kJ
Heat required to melt ice completely
= (@J (336)kJ
1000

=201.6kJ
Energy left=(184—-16)=168kJ
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.. Partial ice will melt
E 168 - (mice melted) 336
ice melted )

0.5kg=(m
om im =1:5

water

Electromagnetic Induction

2.

A square loop of area 25 cm? has a resistance of 10Q2. The loop is placed in uniform magnetic field of magnitude
40.0 T. The plane of loop is perpendicular to the magnetic field. The work done in pulling the loop out of the
magnetic field slowly and uniformly in 1.0 sec, will be

25 cm? & dTel fadl AR B 1 Uiy 10Q € | 78 w=r, 40.0 T aRRETeT arel fovdl Tehadr graerd a3 d xan
£ | R BT I, JREDHII &F S oFad 8 | B Pl SH—1 vrwad w0 9, 1.0 Sh< & 95y H divex gear &7 9
e} frer # f&y 7T SR @1 A

()5 %1037 (2)1.0x10*J (3)1.0x107%J (4)2.5x107%]J
Question ID: 366694282
Ans.  Official Answer NTA (3)
Sol.  From energy conservation.
Work done to pull the loop out
= Energy lost is resistance
Emf'in the loop = % = BiA ™ 215: 10 =0.1V
Energy lost = en;(fz = (01'(1))2 =10"J
Current Electricity
3. With the help of potentiometer, we can determine the value of emf of a given cell. The sensitivity of the potentiometer

is

(A) directly proportional to the length of the potentiometer wire

(B) directly proportional to the potential gradient of the wire

(C) inversely proportional to the potential gradient of the wire

(D) inversely proportional to the length of the potentiometer wire

Choose the correct option for the above statements :

forgemmdl @1 Heraa ¥ g9 B fau gu A« &1 fAgd arse ga(emf) S o) wad | [avemmd) &1 garfaar sl 2 |
(A) TR &1 TRTE & IS STHATIUT
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(B) faa yeorr & Srgehergarc
(C) fawa yaurd & Gehargurd]
(D) wftRier @ orvTg & GohArgarc
SR U U HorAl § 9 e f[Adhew gy |
(1) daa Awa C (2)@das Bwa D (3) @aa C (4) daa A
Question ID: 366694281
Ans.  Official Answer NTA (1)
Sol.  Sensitivity of potentiometer wire is inversely proportional to potential gradient.
Electrostatics
4. A point charge 2 x 102 C is moved from P to S in uniform electric field of 30 NC! directed along positive x-

axis. If coordinates of P and S are (1, 2, 0) m and (0, 0, 0) m respectively, the work done by electric field will
be

30 NC' 7 & {5 varadr fagga & #, 2 x 1072 C &7 Uob fdwg o1mdel 97 x-31ef & gfae fawg P& S o Sl
21 afe Ped So fdens waer (1,2,0) mwd (0,0, 0) &, a1 39 Usha # fayd &3 g1 {6y & A4 8nm |

(1) 600 mJ (2)-600 mJ (3)-1200 mJ (4) 1200 mJ
Question ID: 366694280
Ans.  Official Answer NTA (2)
>
@
T
Sol. o 5(0.0.0) P, 2.0)
>
E =301
0, —qE-§
—2x107 [301 : (—i)]
=2 x 102 (-30)
=60 x 102
L
100
=-600 mJ
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KTG & Thermodynamics

oa+5
5. At300 K, the rms speed of oxygen molecules is 4 / < times to that of its average speed in the gas. Then, the

value of a will be

22
d = —
(used m S )

5
| # 300 K, Qe w Siifadsr sl @1 rms (9 A4 ) A1, $901 9T a1 B ,/% TATE | a Pl A

@Tﬁ(ﬁ?ﬂ%n:%)

(1)28 (2)27 (3)24 (4)32
Question ID: 366694279
Ans.  Official Answer NTA (1)

vy =[BTy, - [BRT
m, T m,
given
Vn'ns = a+5 Vavg
V a
3RT _ \/a+5 . |8 RT
m, a Tt'm0

a+5 §
a =

Sol.

3=
_a+5 8
e

7

3

a+5 4x7
= X
a 11

- 28(a+5)
1la
33 a=28a+ 140

a=28
Fluid Mechanics

3

6. A fully loaded boeing aircraft has a mass of 5.4 x 10° kg. Its total wing area is 500 m. It is in level flight with
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aspeed of 1080 km/h. If the density of air p is 1.2 kg m~, the fractional increase in the speed of the air on the

upper surface of the wing relative to the lower surface in percentage will be (g= 10 m/s?)
qUiRey ¥ WX BY Al faAH &1 g9 5.4 x 10°kg 2 | 390 U9 &7 § &b 500 m?2 | g8 1080 km/h @t =mat
A UF da § g w2 | IR g w9 p= 1.2 kg m> 2, A1 390 U oI rael I8 & A § U B S dag
R, TG DI A 7 g8 FITHS gfg BT ufoRra A 8N (g = 10 m/s?)
(16 2)8 (3) 10 4) 16

Question ID: 366694277

Ans.  Official Answer NTA (3)

Sol. P+ % pv: =P, + % p(v +Av)

2
PI—P2+lpV2K1+£j —1}
2 A

Lift force (P, —P,) A=mg

Tov [2£}A —mg; A e
2 v

v pv:A
5
£x100= ng <100 = 5.4x10 2><1O —10%
v pv-A 1.2x(300)" x500
Friction
7. The time taken by an object to slide down 45° rought inclined plane is n times as it takes to slide down a

perfectly smooth 45° incline plane. The coefficient of kinetic friction between the object and the incline plane is :
el g GRT 45° AT BIVT dlel YR A UR AT BT T ST A% §IRT 45° 79I HI0T aTed Yuiet: ferepe
T R fhae ¥ o §HY B n I & | a%g Td ST I B §rd Ierel gYoT YO HT HF B8R |

1 1 1 1
() 1= @1+ ()i @1-—

Question ID: 366694273
Ans.  Official Answer NTA (4)
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O O

L L

Sol. 45° 45°

Smooth Rough
Smooth case:

a=gsin45°=

t, —\/i /gf]:/— ,/ ....... (1)

Rough case:
a=gsind5° —pug cos45°

— g
2 \/ L

g(l-

t
From (1)to(2)and t, = ;2 we have

\/Z\EL_I\/Z\/EL I
= =

g n\gl-p) n

Units & Dimensions
8. The equation of a circle is given by x? + y*> = a2, where a is the radius. Ifthe equation is modified to change the

origin other than (0, 0), then find out the correct dimensions of A and B in a new equation :

t 2
2
(X—At) +(y—§) =32.Thedimensionsoftisgivenas[T‘l].

el g &1 iR X2+ y? = a%, €, 98t a B3 2 | gafag &1 919 (0, 0) 9 98e R Ife wiexor gRafda grar

2
& ar o iR (X—At)2+(y—%j =a’¥ Avd B wd faae sna @it | t @ R [T] F

()A=[L" T, B=[LT"] (2)A=[L"' T'.B=[LT]
(3)A=[LT].B=[L"'T"] (4)A=[L'T],B=[LT"]
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Question ID: 366694271

Ans.  Official Answer NTA (3)
Sol.  [At]=[x]=[L]

[x]
Al=2=[LT
[A] [t [LT]

t
[E} =[yl=[L]

t —1mp-1
=[B]l=|—|=|L"T
[B] H [T ]
Dual Nature of Radiation & Matter

0. The ratio of de-Broglie wavelength of an o particle and a proton accelerated from rest by the same potential is

1
ﬁ ,the value of mis —

1
FAM a9 g1_1, 3% arawerr ¥ @Rd BT 1Y, o—h01 Ud U1 @l SI—d1Tell diTaed &1 31urd ﬁ%lm?ﬁrﬂﬁ

I |

()16 (2)8 (3)2 4)4
Question ID: 366694287
Ans.  Official Answer NTA (2)

Ay

h
7\'13 A \lzmaqav

Sol. h
J2m,q,V
Mo _ L
xp 8 m = 8
Wave Optics
10. A scientist is observing a bacteria through a compound microscope. For better analysis and to improve its

resolving power he should. (Select the best option)

(1) Increase the refractive index of the medium between the object and objective lens
(2) Increase the wave length of the light

(3) Decrease the focal length of the eye piece
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(4) Decrease the diameter of the objective lens
Qe deiTiep, AT GeAael Bl R | fhdl AUy BT f3eeivor R <81 € | 98] [a9elyvr Ue favas ewdn ol Gemee
3 forg, 9 aR AfReT (waffre Suged fwed gfiv)
(1) o Td IIRad o & 91 & ATH Bl 3udaid d T arfey |
(2) U Bl TR T AR |
(3) 73T <9 B WIdel U T @AY |
(4) e H < &1 T g a1y |
Question ID: 366694286
Ans.  Official Answer NTA (1)

P 2usin®

Sol. 1220,

Communication Systems
11. The modulation index for an A.M. wave having maximum and minimum peak-to-peak voltages of 14 mV and

6 mV respectively is —

DTS M AGfeTa T, s ReR 3 RRER dieest &1 31f¥ied vd Joad 919 et 14 mV vd 6 mV 2 | 38T Aige
ol BT |
(1)0.4 (2)0.6 (3)0.2 414
Question ID: 366694290
Ans.  Official Answer NTA (1)
Ap —Ay 146

Sol.  H=X A Tla+6
-3 o4
20
Electromagnetic Waves
12. Given below are two statements :

Statement I : Electromagnetic waves are not deflected by electric and magnetic field.

Statement II : The amplitude of electric field and the magnetic field in electromagnetic waves are related to

eachotheras E | = /ﬁBO.
€

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

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

Page No. 9




=== M ATRIX Question Paper With Text Solution (Physics)
‘} JEE Main January 2023 | 24 January Shift-1

In the light of the above statements, choose the correct answer from the options given below :

(1) Statement I is false but statement Il is true

(2) Both statement [ and statement Il are true

(3) Both statement I and statement II are false

(4) Statement L is true but statement II is false

BIERCUCE R S

B-1 : fgga ey a9, faga vd graory &= @ g faeiftd el gl € |

FeA-11 : fAgga g TR ¥, 9T &3 Td gl 83 & SIM Th—gaR 4 E0=\/M—TBOE%WW®H@%§I
80

(1) P 1 3 & fobeg e 119 & |
(2) w1 vd Fe I 3l v 2
(3) Fu 1 vd w11 <1 o ey € |
(4) Pu 1 9 & fg P 11 e 8 |
Question ID: 366694285
Ans.  Official Answer NTA (4)

EO . — — BO
Sol. €= 3 Ee=B.C=

B, v Ho€o

Magnetic Field & Force

13.  Theelectric curentin a circular coil of four turns produces a magnetic induction 32 T at its centre. The coil is
unwound and is rewound into a circular coil of single turn, the magnetic induction at the centre of the coil by the
same current will be :
4 ¥R 91l JAHR Gl 7 yarfed fAga oy, 9@ dg 9= 32 T A1 &7 Frab1d UR0T Iu= Il 8 | Bl Bl @l
ST € Td Yohel BR dTell JATHR Hell & U # B | 911 S €, A 1d Geell & deg W Id~ Fraabig URuT Bl
AT BRI
(H4T 2)8T 3)2T @16T

Question ID: 366694283

Ans.  Official Answer NTA (3)

Sol.  Bygiven information

Wi .
32=4><2—0r (1)
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Also, r'=4r ...(11)
and B'=1x% ... (i)

Bv_ﬁ_ﬁ_le:zT

2(4r) 8r 8
Gravitation
14.  The time period of a satellite of earth is 24 hours. If the separation between the earth and the satellite is
decreased to one fourth of the previous value, then its new time period will become.
gedl @ ¥l SUUE 1 M1 Brel 24 € € | IS Yol U 399 SUUE & §1el b1 gl TeHY (U Ugel A Bl Teb 2A1Tg
&1 WY T 77T 371 PIel 81 ST |
(1) 6 hours (2) 12 hours (3) 3 hours (4) 4 hours
Question ID: 366694276
Ans.  Official Answer NTA (3)
Sol. -+ T?«R’
LR
‘T, R}

2

24> R;

")
4

%
T,

=4’
24
T2 = 2—3
=3 hours
Semiconductors

15.  Forthe given logic gates combination, the correct truth table will be

few gu a@ (i) e Hao & forg, | Jaaras areft gRf:
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D>

X
B >0 j
A|B|X A|B|X A|B|X A|B|X
0101 0(0/(0 0101 0(0(0
0[11]0 01111 0[11]0 011
M1 o]t @1 {o0]1 @ l1]olo @110t
1]11]0 1111 1]11]0 1(1]0
Question ID: 366694289
Ans.  Official Answer NTA (4)
0011 001 >: 1100 —\0100
0101 |/
Sol.
\ \D 0110
010 1010 L—"0010
Nuclear Physics
16. Substance A has atomic mass number 16 and halflife of 1 day. Another substance B has atomic mass number

32 and half'life of ) day. If both A and B simultaneously start undergo radio activity at the same time with initial

mass 320 g each, how many total atoms of A and B combined would be left after 2 days.

TaTRf A T URHTY] S 6T 16 Ud 39 i@y 1 fad 2 | BIs gavr uart B fSa] WA g W 32 ud 3@

1
EﬁﬁﬁlaﬁAQﬁBWﬁwwwammﬁ TOIRAT TR R4 8, e 91 &1 URMS g

320 g2 a1 3T a8 AR B & fohael ATy |Ya wU | 99T ?

(1)3.38 x 10* (2) 1.69 x 10* (3) 6.76 x 10% (4)6.76 x 10*
Question ID: 366694288
Ans.  Official Answer NTA (1)
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Sol.

(N)A = % =20moles

320
N, )B==—"—=10moles
(Ny) >

~(Ng), 20

AT (2)2/1 4 -

- Ny _10_4 625

B (2)2/,5 - 24

Total N=15.625
No. of atoms = 5.625 x 6.023 x 10%

=3.38 x 10*

Newton's Laws of Motion

17.

A force acts for 20 s on a body of mass 20 kg, starting from rest, after which the force ceases and then body

describes 50 m in the next 10 s. The value of force will be :

20kg g & ol five W 313 9t 20s & IRIFUG &I 2, fhe 98 9o 8¢ oral 2, d fuve arTet 10 avve # 50

m foRenfq a1 8 | 91 &1 A 81T |
(1)20 N (2) 5N

Question ID: 366694274

Ans.

Sol.

Official Answer NTA (2)
F=20xa

_>V

F ——>»{ 20kg 20kg

(3)40N

_>V

20kg

10 sec

A
v

20s

V=ﬂ=5

10
V=u+at
5=0+ax20

a=1/4,F=20x1/4=5N

Circular Motion

50 m

(4) 10N
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18.  Anobjectmoves at a constant speed along a circular path in a horizontal plane with center at the origin. When

the object is at x =42 m, its velocity is _43 m/s. The object's velocity (v) and acceleration (a) at x =—2m will
be
B &t T R PIE five ReR A1 A Us PR U9 & A 9d BT 8, s = o fdg W 2| 59 fuve
X=4+2m, R g, df $HHT 9T _43 m/s¥| X =-2m W v &1 T (V) Td @R (a) FHHL: BN
(1) v=—4jm/s,a=8 m/s (2) v=4im/s,a=8jm/s’
(3) v=—4im/s,a=-8jm/s’ (4) v=4jm/s,a=8i m/s’

Question ID: 366694272

Ans.  Official Answer NTA (4)

(_230)/\2} (290)
a al
Sol.
A\

At(2,0); v =-4j
At(2,0); v = 4]

2 2
g i ¢ i=8i
r 2
Work, Power & Energy

19.  Identify the correct statements from the following :
A. Work done by a man in lifting a bucket out of a well by means of a rope tied to the bucket is negative.
B. Work done by gravitational force in lifting a bucked out of a well by a rope tied to the bucked is negative.
C. Work done by friction on a body sliding down an inclined plane is positive.
D. Work done by an applied force on a body moving on a rough horizontal plane with uniform velocity in zero.
E. Work done by the air resistance on an oscillating pendulum in negative.
Choose the correct answer from the options given below :

(1)Aand C only 2)B,DandEonly  (3)BandE only (4)Band D only
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A fog 7Y P 7 & wE) U g
A. 5 afd grr g8 4, <A 1 91 a1e] BT Meprert # fFar 731 S oS 86T |
B. & & gl q1ed] @l U ¥ FaTar d Thcdl gal §RT {BA1 17 $1d R UMcHD BIT |
C. {50 3ma It W -1 fhaerh g8 avg W auv gRT faam 11 1 geretes 81T |
D. freil GreR &fIs Ta W THare 3 & Tl avg W ARG 961 gRT 9% WR foar T S gy 86 |
E. 5l U= o=l gY s IR arg UicRe g1 fBar 73t 1 FomcHs 81 |
e fag Y el § 9 F8 SR g |
(1) aa Awd C (2)39e B,DWE  (3)®aa BydE (4) Bact Bwd D
Question ID: 366694275
Ans.  Official Answer NTA (3)

Sol.  B. Work done by gravitation will be negative if something is lifted upward.
D. Work done by air resistance is negative.
Alternating Current

20.  Forthe given figures, choose the correct options :

40 Q 40 mH 0.5 pF

40O
AVAVAVAVA'
> ~
220 V. 50 Hz 220 V. 50 Iz
(a) (b)

(1) The rms current in circuit (b) can never be larger than that in (a)
(2) The rms current in circuit (b) can be larger than that in (a)
(3) The rms current in figure (a) is always equal to that in figure (b)

(4) Atresonance, current in (b) is less than that in (a)

faw v o=t @ forg, w@r aiﬁc_*q?:[ﬁtl:
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40 O 40 mH 0.5 pF

40 O
AVAVAVAVA'
O ~
220 V., 50 Hz 220 V. 50 Iz
(a) (b)

(1) 9Ruer (b) # rms &RT &1 A T 01, aRYT (@) # rms 9RT & A A AAF T2 8 FhalT ¢ |
(2) uRuer (b) # rms (@ AT ) IRT ST A4, GRULT (a) § S A Bl ol H 7B BN |
(3) uRuer (a) # rms gRT BT A, Fad yRuy (b) § rms 9RT & A9 S =6 BN |
(4) 3rgme Rerfa # |, uRuer (b) # a1 &1 A4, 9Ruer (a) 9 ORT & A 6 & 8617 |

Question ID: 366694284

Ans.  Official Answer NTA (1)

. V. 220
Sol. For(a),l—R—40—

1 1 10°

2nfC 2750 0.5%10°  S0%
X, =2nfL = 271x 50x 50x 107 = 507Q

5.5A

fOI' (b)a XC =

X.> X, hence impedance is greater than 40Q.

L0
rms Z

i irms |b< irms |a

Rotation
21.  Aparticle of mass 100 g is projected at time t = 0 with a speed 20 ms™' at an angle 45° to the horizontal as given
in the figure. The magnitude of the angular momentum of the particle about the starting point at time t=2s is

found to be \/K kgm?s. The value of K is

(Take g =10 ms?)

100 g S=ME &1 BIs YT, A | 45°F BT IR, 93 t=0 W, 20 ms™' &1 a1a1 9§ vaifia fan i 2 | (FRargar)

| AT t =25 W, ARMS fd=g & arder, o1 & Diofig G &1 aRamr ([ kg m*/s aRepferd far mar & | K &1 a9
BT |

(@& g=10ms?)
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O X

Question ID: 366694299

Ans.

Sol.

Official Answer NTA (800)

t
Use AL = IO Tdt
2
L,= jo mg(v, t)dt

=mgv, ; =(0.1)(10)(10+/2 )?

=202
=800 kg m*/s

Current Electricity

22.

A null point is found at 200 cm in potentiometer when cell in secondary circuit is shunted by 5Q. When a
resistance of 15Q is used for shunting, null point moves to 300 cm. The internal resistance of thecellis Q.
ferraamd # 3 3 200 cm &1 g0 W fHerar 2, o9 fgdiy uRuer § & Al & w11 SQ &1 UfoR1Yy urkd Ha H e
& o, 39 Uk 1 15Q & UfeR gRT 98et o W, 3 f3ga 300 cm &R fAerdr 8 | Ot &l 3=l uferker
Qe |

Question ID: 366694295

Ans.  Official Answer NTA (5)
Sol ® x5=200x 1
ol. T3 (1)
ex15
=300
15 X (2)
=>r1r=50Q
Alternating Current
23.  Aninductor of inductance 2 uH is connected in series with a resistance, a variable capacitor and an AC source

1
of frequency 7 kHz. The value of capacitance for which maximum current is drawn into the circuit is < F,

where the value of x is
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22
(Take 7'5—7)
2 pH YR arel T UReb, Sivfl 39 H o Uferly, vab uRec §aia gd 7 kHz gy darel e gearerd! |id 9 9sT
1
%‘lqﬁwﬁaﬁwwaﬁwmﬁ%ﬁwﬁzﬁﬁmﬁaﬁaaﬁmww;F%‘,GI%"TXEHHH =l
22
(@ “—7)

Question ID: 366694294
Ans.  Official Answer NTA (3872)
Sol. X, =X,

1

2 LC

B 1
4Am*f?
1 1
C = = —
4T f L x
x =41 f2L

LC

=4x 7 x49x10°x2x107° =3927* =392 x

Simple Harmonic Motion

22%22

=3872

24.  Aparticle of mass 250 g executes a simple harmonic motion under a periodic force F =(—25 x) N. The particle

attains a maximum speed of 4 m/s during its oscillation. The amplitude of the motion is cm.
el Jmgfr gt F = (—25x)N @& 3r=wid, 250 g S &1 BIS ST W AT A PR & & | 37U el & QIRM,
4 m/s A DI ATAHTH ATl UTQ FAT B | TRT BT 1 cm BN |

Question ID: 366694297
Ans.  Official Answer NTA (40)

25
Sol. K =25, ® ’,0.25 red/sec

V. =A0
4=Ax10

A=04m=40cm

Circular Motion
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25.

A caris moving on a circular path of radius 600 m such that the magnitudes of the tangential acceleration and
centripetal acceleration are equal. The time taken by the car to complete first quarter of revolution, if it is
moving with an initial speed of 54 km/hris t(1 —e™?)s. The value of tis

BIg HR 600 m AT & 4o W 59 YR Il V8! & P 58D ] RN BT GRATY Ve AMD-RIY RN BT GRATI aRT1aR
213 HR 54 km/hr & URMS 97 | = I8! &, AT IRHAY & U8l T ArITg 91T Pl G BT § SR gRT forr 1ar
T (1 —e™)s 8| t &7 A BT |

Question ID: 366694300

Ans.

Sol.

Official Answer NTA (40)

dV_V2 Vz_ dv

—_— :> V —_
dt R R ds
dv ds

s
> —=—>=Inv|,=—
\% R

A/R :é 1

=v=15¢ :dt:Ee‘NRds

R
At=—[1-e™®

n 5[ ]
=40[1-¢ "*]seconds

= t=40

Measurements & Errors

26.

In an experiment of measuring the refractive index of a glass slab using travelling microscope in physics lab, a
student measures real thickness of the glass slab as 5.25 mm and apparent thickness of the glass slab as 5.00
mm. Travelling microscope has 20 divisions in one cm on main scale and 50 divisions on vernier scale is equal

to 49 divisions on main scale. The estimated uncertainty in the measurement of refractive index of the slab is

X
—x107 i
0 , where x is

I A= &1 TaRTeIeT ¥ 9ot GeAcel &1 Wl ¥ WY & qch B Ui ATu+ & TANT H, U e wa &
T Bl aRfdd Alels 5.25 mm Td $HS! 379l Aiers 5.00 mm A9 8 | 9 geaadl & = UM & T HEriey

X - .
¥ 20 faTe €, v iR T wR 50 Mo € | I @ Svecie AT ¥ 83 g ] EXIO *3, et

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

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

Page No. 19




=== M ATRIX Question Paper With Text Solution (Physics)
‘} JEE Main January 2023 | 24 January Shift-1
X T A El

Question ID: 366694292
Ans.  Official Answer NTA (41)

_ realdepth(l,)
apparent depth(1,)

Sol.

=&=1.05
5

EHf-::Ei£L4_fi£&
po L L

dl, dI
d _1+_2
g g

_(0.01 N 0'01j><1_05
525 5.00

:ﬂx 107
10

sox =41

Fluid Mechanics

27.  Ametal block of base area 0.20 m? is placed on a table, as shown in figure. A liquid film of thickness 0.25 mm
isinserted between the block and the table. The block is pushed by a horizontal force of 0.1 N and moves with
a constant speed. If the viscosity of the liquid is 5.0 x 107 P1, the speed of block is x 1073 m/s.
0.20 m? 3MYR &FH aTell U e1fcdd [ehl fHal A9 W 3§ i IgER @1 £ 1 0.25 mm AT arell & &4
1 f31eell DI, I Ud Aol & §rd H @1 AT 2 | Jeob i, 0.1 N A1 arel &fsT 91 ¥ gadhell Sl & Ud 98 Jedbl ReR
A W g 21 AR 7 B wEar 5.0x 103 Pl A es ;A e T x 103 m/s Bl |

0.1IN .
film

INNRENNENNENNRRNRN]

Table

Question ID: 366694298
Ans.  Official Answer NTA (25)

Av 3 \%
Fl=mA—:0.1=5x107" x02x ——
Sol.  [FEn ALY 25%10°7
v =0.025m/lsorv=25x 103 m/g
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lectromagnetic Waves

28.

Unpolarised light is incident on the boundary between two dielectric media, whose dielectric constant are 2.8

(medium — 1) and 6.8 (medium —2), respectively. To satisfy the condition, so that the reflected and refracted

. o - 10 )2 .
rays are perpendicular to each other, the angle of incidence should be tan ™ (1 + Ej the value of O is

(Given for dielectric media, p, = 1)
<1 URIE AT B YIS T R DI A YebTer AR I & | 591 IRIdg el & Ul wRIdedih ha: 2.8
(Arem—1) Td 6.8 (Aremd —2) € | u_rafcid ud ruafia fRurt &7 Uah—g@R & o ad 8 @ foTy, S1aa BIvT &7 H1e

1
tan‘l(l+%j2 SRR il g— BT |

(fea &, oRraega wregal & forg p = 1)

Question ID: 366694293

Ans.  Official Answer NTA (7)
Sol.  p =+2.8x1=+28
i, =~/6.8x1=46.8
.M, 6.8
P . t - _ =7
W, sini=p, cosi an § m )
. (2.8+4j“2 . _1( 10)“2
tani= i=tan" | | +—
2.8 7
0 =7 Ans.
Electrostatics
29.  Foracharged spherical ball, electrostatic potential inside the ball varies withras V =2ar? +b. Here,aand b
are constant and r is the distance from the center. The volume charge density inside the ball is —), ¢g . The value
of A is
¢ = permittivity of the medium
PR MR MR e & forg, T & ofex Rer Ighd fava &1 AF r& wr frargaR aRafda g & V = 2ar?
+buef avd b ReRi® &, T rads ¥ A 2| I8 & 3SR MG 3MMIY T _) g & | A BT AN BT |
Question ID: 366694296
Ans.  Official Answer NTA (12)
Sol. E= U dar
dr
MATRIX JEE ACADEMY

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

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

Page No. 21




=== M ATRIX Question Paper With Text Solution (Physics)
‘} JEE Main January 2023 | 24 January Shift-1

Edm =din
80
3e,xE —p
r
3g, xdar _ 126,
r

Current Electricity
30.  Whentwo resistances R and R, connected in series and introduced into the left gap of a meter bridge and a

resistance of 10€2 is introduced into the right gap, anull point is found at 60 cm from left side. WhenR and R,
are connected in parallel and introduced into the left gap, a resistance of 3Q is introduced into the right-gap to
get null point at 40 cm from left end. The productof R1R2is 2
ofd <1 iRl R wd R, b1 810 sh# # Siger Hiex A & a1¢ @i # o1 oirdl 8, 721 10Q & U gfaRig ol #iey
g & MY f H @ S R, @ g fag e @ 60 cm @ 9 W fear 21 919 R, wd R, 31 9ed 7 # Sireaw
Hex g @ 918 Wi # e 3Q aret UfoRiy @ T @i § emar S 2 | 9 3 e 9 RR 9 40 cm 3 39 W)
fierar 8 1 R, R, 1 queieer QP& |

Question ID: 366694291

Ans.  Official Answer NTA (30)

R, +R, _@.
Sol. 0 40°
R, xR,
R, +R, =ﬂ
3 60
RR, = 10 =R/R, =30
3(R, +R,) R, +R,
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