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Nuclear Physics

1.

The ratio of the density of oxygen nucleus ( g O) and helium nucleus ( gHe) is

sitatior (10) & i @ wvied v Aferem (3 He ) o fires & wried 1 oo &

(1)8:1 (2)2:1 (3)1:1 (4)4:1
Question ID : 3666941186
Ans.  Official Answer NTA (3)
Sol.  Nuclear density is constant.
Phetium
Kinematics
2. A car travels a distance of 'x' with speed v, and then same distance 'x' with speed v, in the same direction. The

average speed of the car is:
UH PR v, A W X 0 T DRl 8, v S g # v, =rel § X @@ 9 el € | DR B 3 @0 &

Viva 2x 2v,v Vv, +V,
(1) 2(V1+V2) (2) v, +V, G) vV, +V, ) 2

Question ID: 3666941172

Ans.  Official Answer NTA (3)
v B 2x \ [ 2v,v, ]
Sol.  [xyx) vy
Vl V2
Rotation
3. An object of mass 8 kg is hanging from one end of a uniform rod CD of mass 2 kg and length 1 m pivoted at

its end C on a vertical wall as shown in figure. It is supported by a cable AB such that the system is in
equilibrium. The tension in the cable is: (Take g= 10 m/s?)

% 8 kg W @ Udh avq Im & vd 2 kg gerA arell f5l vaaae s CD @ U RR 9 dea &1 8, f f&
3 gAY R C R 1o Seaferk S1aR & WeR g9 W o # S9id orgaR ol g8 2 | 39 Us 9fdd (dR) AB 9 59 &Re
HeRT & garm & & Mg ArmaRen # 2| dda # a9 & (I o qaver g = 10 m/s?)
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A
N\B

S D
70° 60 em 40 cm
7
Wall/ kg

(1)300 N (2)30N (3) 240N (4) 90N
Question ID : 3666941174
Ans.  Official Answer NTA (1)

Tsin30
+—— 60cm —»

CH ® <+

Sol. <«— 50cm —>l
v
mg =20 8xg =80

Taking torque about point C

§><60:20><50+80><100

= 3T =100+800

= =300N
Dual Nature of Radiation & Matter
4. Electron beam used in an electron microscope, when accelerated by a voltage of 20 kV, has a de-Broglie

wavelength of . If the voltage is increased to 40 kV, then the de-Broglie wavelength associated with the
electron beam would be:

9 Tl Seragi= geaael H ugad getagi (o1 §o1 31 20 kV & diecst (fva) | @R faam S 8, O SHaT dRirae
4 A, 81 e diecst &1 7 ggrebr 40 KV @ fear Se ar geragi= fabvor 4o # wifed S-shrell q¥mes gl |

Ao A,
(1) 32, @ 7 ()~ 492,
Question ID : 3666941188
Ans.  Official Answer NTA (2)

Sol.  When electron is accelerated through potential difference V, then
K.E.=eV
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L, h _ h
J2m(KE)  \/2meV

Electromagnetic Induction

5. In an L.C oscillator, if values of inductance and capacitance become twice and eight times, respectively, then the

resonant frequency of oscillator becomes x times its initial resonant frequency o,. The value of x is:

frefy LC <ifera # afe IRaea &1 SRIAT Ud emRar @l 311s 41 &) fear Sie dr <ifera ot gt swat uRfie imgfr

@, B X T[T & el 8| X BT A ©

()16 (2)1/16 (3)1/4 4) 4
Question ID : 3666941184
Ans.  Official Answer NTA (3)

1 1 1 1 o

(D = — Q) = = = =
Sol. I ¢ J2Lx8C JiLC 4JIC 4

o, 1
o, 4
KTG & Thermodynamics
6. The root mean square velocity of molecules of gas is:

(1) Proportional to square of temperature (T?)
(2) Proportional to square root of temperature (\/T )

(3) Proportional to temperature (T)

1
(4) Inversely proportional to square root of temperature ( T j

By T & Qrogatt &7 ot Aew H T B &
(1) arome & gt (T?) & e
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(2) AUHE & A (ﬁ) & ATHATIUT
(3) T (T) @ srgpargumct

1
(4) T & THA B GEHATUR (\/;]

Question ID : 3666941178
Ans.  Official Answer NTA (2)

RT
Sol. V.=, /3—
m

1/2
Vnns oc T

Units & Dimensions

7. Match List I with List I1

ListI List I1

A. Surface tension I.kgm's!
B. Pressure II. kgms™!
C. Viscosity III. kg m™'s™?
D. Impulse IV. kg m°s™
Choose the correct answer from the options given below:
g 1@ List I1 3 e ax

g -1 g - 11

A. g8 19 Lkgm's"!
B.Tw II. kg ms™
C. g II. kg m's?
D. afrerT IV. kg m°s™
T fay v fawedl 7 9 |8 IR g |

(1) A-IL, B-1, C-III, D-IV
(2) A-1V, B-I11, C-II, D-I
(3) A-1V, B-II1, C-I, D-II
(4) A-111, B-1V, C-1, D-II
Question ID : 3666941171

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 January 2023 | 25 January Shift-1

Ans.  Official Answer NTA (3)
Sol.  (A)Surfacetension kg m°s2(IV)
(B) Pressure : kg m's2(III)
(C) Viscosity : kg m's7'(I)
(D) Impulse : kg ms' (1)
Semiconductors
8. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R

Assertion A: Photodiodes are used in forward bias usually for measuring the light intensity.

Reason R: For a p-n junction diode, at applied voltage V the current in the forward bias is more than the
current in the reverse bias for [V | >+ V 2|V | where V  is the threshold voltage and V  is the breakdown
voltage.

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

(1)Ais false but R is true

(2) Both A and R are true but R is NOT the correct explanation A

(3) Aistrue but R is false

(4) Both A and R are true and R is correct explanation A

A 31 B QU Y & 39 9§ U@ B WS A Ud gHR Bl HRUT R g1 Fafid fvar mam 7 |

IABAT A: GBI BT AT BT AU B & (1T, BICISIATS UTT: SRR qrafia sraverm # ggad 8 € |

SR R: p-n Wl SRITS # SRIfe fawa VR, [V | >+ V 2|V | o forg srufefa aras # g o1 #79, geareRie s
g7 b A W AP BT 2 | oel VAo dieedT € 3RV, <gell dieedT |

(HA7eT &, fog RE & |

(2)Atwd R el 921 2, fg R, A @1 |e! == =78 & |

B)AwE g, frg Rrerd 2 |

(4)Avd R a1 92 8, fog R, A @1 98! 2= & |

Question ID : 3666941189

Ans.

Sol.

Official Answer NTA (1)

Photodiodes are used in reverse bias therefore the assertion is incoorect.

Communication Systems

9.

A message signal of frequency 5 kHz is used to modulate a carrier signal of frequency 2 MHz. The bandwidth
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for amplitude modulation is:
5 kHz 2mafr aret e #R9T (H<97) Rt &1 9T, 2 MHz 3mafRy aTet e argds Rivsiel of 3 wigferd &= # grar
2 | M Aiged & foy d€ Wy (dsfasy) &
(1)2.5kHz (2)20kHz (3) SkHz (4)10kHz
Question ID : 3666941190
Ans.  Official Answer NTA (4)
Sol.  Given
Signal frequency f = S5kHz
Carrier wave frerquency f =2MHz
f =2000 KHz
The resultant signal will have band width of frequency given by
[(f.+£,) - (.- 1,)]
= [(2000 + 5) — (2000 — 5)] kHz
= 10kHz
Gravitation
10.  Assume that the earth is a solid sphere of uniform density and a tunnel is dug along its diameter throughout the
earth. It is found that when a particle is released in this tunnel, it executes a simple harmonic motion. The mass
of the particle is 100 g. The time period of the motion of the particle will be (approximately)
(Take g= 10 ms=2, radius of earth = 6400 km)
(1) 1 hour 24 minutes (2) 24 hours
(3) 12 hours (4) 1 hour 40 minutes

AT gedl, THEHA Ocd dTell U O el 8, Ud 39 AT & 338 Yol & 3R—UR T JiT WIal SRl 8 [I8 °rdm
ST € & STd PIS BT 39 G H BIST ST & Al 98 Wl ATda il BT 2 | IfE BT b1 wegq= 100g € a1 Ho1 B

T T ATITDTA ATHT BT

(af g =10 ms2, gt 3 f&r=ar = 6400 km)

(1) 1 wier 24 firfe (2)24 52
(3)12% (4) 1 wer 40 firre

Question ID : 3666941179
Ans.  Official Answer NTA (1)
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X
—)
Sol.
Let at some time particle is at a distance x from centre of Earth, then at that position field
_GM
g - R3 X
GMmx
somg= "3
= GMm -
= — R3 X
On comparing F =—kx.
K= GII\{/Igm
m
ince T =2n, |—
since \/;
T=2n \/E
g
3
= T=2x3.14x, 320010
10
=2x3.14x800sec ~ 1 hour 24 minutes
Current Electricity
11. Auniform metallic wire carries a current 2 A, when 3.4 V battery is connected across it. The mass of uniform metallic

wire is 8.92 x 10 kg, density is 8.92 x 10° kg/m* and resistivity is 1.7 x 10 Q-m. The length of wire is:
Pl T enTfcdes AR 3 2A @1 9RT Jenfed Bl &, Sfd S8 RiR1 R 3.4V drell d81 BT SRR Sl © | Tehe ifedd
AR &1 g&@E 8.92 x 107 kg, @ 8.92 x 10° kg/m? vd uftRigraar 1.7 x 10° Q-m 8| OR & = &
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(1)/=6.8m (2)/=5m 3)/=10m (4)/=100m
Question ID : 3666941181
Ans.  Official Answer NTA (3)
Sol.  Givenm=8.92 x 10°kg, [=2A,V=3.4Volt, p'=8.92 x 10°kg/m* and p=1.7 x 108 Q-m

RV 34
T2
L
R=p— .. m=p'(Volume)
A
=p'xAx/
m
A=—o
e (1)
From equation (1)
192
R=p Pt
m

ﬁ_ 1.7x10%%8.92%x10° x ¢*
2 8.92x107°

?=100=(=10
Magnetic Field & Force
12. Match List I with List II

List I (Current configuration) List I (Magnitude of Magnetic field at point O)
TS
»
A S L B, =l [n42]
z j 4mr
I I
l
) Mo I
B.1Y e© II. By==—"-
ir - 4r
<T I
14 ¢° B, = M—OI n—1
C. ? . 11I. B, 27Tr[ |
1
0 TN
>\r.* > B, =->|n+1
D. I \_/{ I V- %o 4nr[ ]

Choose the correct answer from the options given below:
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-1 &1 gA-11 9 fAas o
List I (Current configuration) List IT (Magnitude of Magnetic field at point O)
TS
»
A S L B, =2l r42]
z i« 4nr
I I
l

\4

<TI py—
14 0 YT
C. . . 1L B, 2m[ ]

A fag T et ¥ § wE Sv g
(1) A-IIL, B-IV, C-I, D-II (2) A-L, B-IIL, C-IV, D-II
(3) A-11I, B-1, C-IV, D-1I (4) A-11, B-1, C-1V, D-III

Question ID : 3666941182
Ans.  Official Answer NTA (3)

Sol.
Gravitation
13.  Tisthetime period of simple pendulum on the earth's surface. Its time period becomes x T when taken to a

height R (Equal to earth's radius) above the earth's surface. Then, the value of x will be:
I gl & el WR fbell AR <ileie b1 Sfracicbrel T, 8 | 9ol & el § R (el &1 3 o ax7aR) S R of S
TR HET acddrel x T, & S & | 1 X o7 A1 &1
()2 )12 (3)4 4)1/4
Question ID : 3666941175
Ans.  Official Answer NTA (1)

Sol. T= 2X\/I
g

g =acceleration due to gravity
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Gm
On earth's surface g = e

) Gm
OnheightR, g; = IRE

g
gR:Z

. . . I
Time period at height R =27 g_
R

=2T
Magnetic Field & Force
14.  Asolenoid of 1200 turns is wound uniformly in a single layer on a glass tube 2 m long and 0.2 m in diameter.

The magnetic intensity at the center of the solenoid when a current of 2 A flows through it is:
2m &1 Td 0.2 m A dTell T Hid 1 el 'R 1200 =R1 drell T IRAMADT B THad w0 ¥ Ud 8 IR 7 dfe
TT ST 2 | 519 gREferdT § 2A &1 91_T yaTfad 8kl 8, A $9P b= U= gradbId Il &
(D24x10°Am' 2)1.2x10°Am!' (3)24x10°Am!' @A) 1Am'
Question ID : 3666941183
Ans.  Official Answer NTA (2)

1200
Sol.  Number of turns per unit length = > - 600

So, Magnetic Intensity H =nl

=600 x2 Am™!
=1200 Am™
Circular Motion
15.  Acaris moving with a constant speed of 20 m/s in a circular horizontal track of radius 40 m. A bob is

suspended from the roof of the car by a massless string. The angle made by the string with the vertical will be:
(Take g=10 m/s?)

40m 321 gt T &S TR 9 IR U SR 20 m/s 1 ReR a1 9 e R&T 2 | Vo S Med W1 31 Ferddl
A, UF MeAdh, FR B B W ACH ¢ | A FHT Fed & A1 g7 HIo7 867 (I g = 10 m/s?)

nE » T .. nE
(15 2) 5 )3 @ 5
Question ID : 3666941173

Ans.  Official Answer NTA (2)
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Sol.

T cosO=mg

Tsin9=In

Electromagnetic Waves
16.  All electromagnetic wave is transporting energy in the negative z direction. At a certain point and certain time
the direction of electric field of the wave is along positive y direction. What will be the direction of the magnetic
field of the wave at that point and instant ?
(1) Positive direction of x (2) Negative direction of x
(3) Positive direction of z (4) Negative direction of y
Toh I graard R, s z faem & Soff Rier=aRd ax 81 & | fedl i fawg vd g aor wr, fagd &3 o
forem, oI y faen & orgfeer 2 | 99 fag U &0 IRy R & gHa & 31 e F®m gl ?
(1) x @ gereAs faem (2) x B A fam
(3) z @ e faam (4)y # Feormerd fazm
Question ID : 3666941185
Ans.  Official Answer NTA (1)
Sol.  As, poynting vector
S=ExH
Given energy transport = negative z direction Electric field = positive y direction
(-k)=(+3)1]

Hence according to vector cross product magnetic field should be positive x direction.
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KTG & Thermodynamics

17. A carnot engine with efficiency 50% takes heat from a source at 600 K. In order to increase the efficiency to

70%, keeping the temperature of sink same, the new temperature of the source will be:

50% & a1l U Sl gord 600 K 0R T AId & W1 oIl 8 | RAH(SAETH) &1 e §91+ 3@ gY, Q& Bl
70% TP FeT B Ty, | BT I ATIHT BITE
(1) 900 K (2) 1000 K (3) 360 K (4) 300 K

Question ID : 3666941177

Ans.  Official Answer NTA (2)

T
— 1 __sink
Sol. M T

source

50 T

_ _sink

100 600
= T, , =300

S

70 300
100 T
30 7 3

™ 10 10
T'=1000 K

Capacitance

18.  Asparallel plate capacitor has plate area 40 cm? and plates separation 2 mm. The space between the plates is
filled with a dielectric medium of a thickness 1 mm and dielectric constant 5. The capacitance of the system is:
TEh AR afcedt JaiRa o ufeeadt o aawd 40 cm? v ufeeal & fa o € 2 mm 2| 1 mm &) Al a6
1 ufeedl & 919 & @I, 5 WIIggd ReRie arel Teh WIdggd uart ¥ R &7 5w & | Fer a1 g1 &

10 3
(1) ?%F (2) 10¢,F (3) m gF (4) 24 ¢ F
Question ID : 3666941180
Ans.  Official Answer NTA (1)

Sol.  LetusC, is capacitance due to dielectric

=60 um
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K=5
A=40x10"m’

{LLLHRFEFEER

1mm

|

2mm

gy xKx40x10™

1 1107
C, due to remaining
g, x40x10™ 4

= =4¢
g 1x107° 0

20¢g

<

Here C, and C,are in series.

1 1

11
Sothat = =~ t~ =
otatc ¢ C, 20 4,

1

20 10
Ceq = ?80 = ?SOF
Wave Optics
19.  InYoung's double slits experiment, the position of 5% bright fringe from the central maximum is 5 cm. The

distance between slits and screen is 1 m and wavelength of used monochromatic light is 600 nm. The separation

between the slits is:

AT 3 fB-FEr ganT # el Sfees ¥ uied ) wivat @1 Rfd Sem 7 | f3iRa1 vd 0€ & 919 91 g3 Im g, Td 600

nm TR AT Yheraoil YTeT Uga g & | 41 f3rikal & 9= a1 0 &
(1)48 um (2)36 um (3)60 um )12 um

Question ID : 3666941187
Ans.  Official Answer NTA (3)
Sol. ys =5cm,D =1m, A =600nm

nAD
Yo =—
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_5><600><10’9><1><100
5

d

=6x10°m

Heat Transfer

20.  Abowlfilled with very hot soup cools from 98°C to 86°C in 2 minutes when the room temperature is 22°C.

How long it will take to cool from 75° C to 69°C ?
T B BT A9 22°C 7, A1 980 TH U 9§ 9 T den 2 e # 98°C 3 86°C dd 31 gl 8 1 75° C 9 69°

C do S 89 § foaar w9a orfY ?

(1) 2 firre (2) 0.5 forFre (3) 1 firre

Question ID : 3666941176
Ans.  Official Answer NTA (4)
Sol.  From Newton's law of cooling.

dr
- K(T-T
5 - KT-T)

Casel:dT=12°C, dt=2 min

% = —k[92-22°]=—k 70

Casell : dT=6°C

S k72-22]=k 50
dt

From (1) and (2)
dt=1.4min

Atomic Structure

(1)

2

(4) 1.4 frre

21.  The wavelength of the radiation emitted is A, when an electron jumps from the second excited state to the first

excited state of hydrogen atom. If the electron jumps from the third excited state to the second orbit of the

20
hydrogen atom, the wavelength of the radiation emitted will be ~ Ao . The value of x is

EISQIoT URATY] &1 U goldgid oId fgai STford Sfavell ¥, U ITford 3wl # dHadl 8, 1 Scafera fafevor &1
TETE A, ® | BISSIo URATY] & eldgis & g SKfTd W ¥ fachia Pef § dg v Sl fafdxor & aveed

20
?Koéﬁﬂﬁl X BT 99 &

Question ID : 3666941191
Ans.  Official Answer NTA (27)
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Sol. n=4

n=3

n=2

n=1

Second excited state — first excited state

n=3—->n=2

he 1 1
7»_0:13'6(?_3_2) ....... )
Third excited state — second orbit
n=4->n=2

he 1 1
" S13.6) ——— -
(207\10 / X) (22 42 ) ...... (11)
(i) + (@)
1 1
X _22 4
20 1 1
22 3
x=27
Current Electricity
22.  Inthe given circuit, the equivalent resistance between the terminal A and B is Q.
fag v gRuer #, RRT Awd B & dr9 qeg ufcRig Qg
30 20 4Q
A
2Q
B
6Q2 4Q

Question ID : 3666941194
Ans.  Official Answer NTA (10)
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3Q 2Q 40

A
20 20
Sol.
B ._'VAVAVAV A
6Q2 40
Both 4Q) resistance gets short.
Remove the resistors that have no current.
3Q 20
Ae MWWy MWW
20
B ® ‘V‘VAVAVAVAV
6Q2
Req=3+(2 |2)+6
Req =3+1+6
R =10Q
eq
Geometrical Optics

23.  Arayoflightis incident from air on a glass plate having thickness /3 cmand refractive index /7 . The angle

of incidence of aray is equal to the critical angle for glass-air interface. The lateral displacement of the ray when
it passes through the plate is x 1072 cm. (given sin 15°=10.26)

Ud YT fbRor &1 4, (/3 cm HIEE Ud [y e arell Bl did B ueel uR rufad el € | fBRor @1 e
DIV, PII—EA B TA B PP DIV S RER & | 9@ IJ§ B0 4SSl ¥ [oiRel & Al SHBT UIad fawerm
x 102 em e |. (f&ar gsin 15°=0.26)

Question ID : 3666941192

Ans.  Official Answer NTA (52)

. . a1
Sol.  Givenincident angle 1. =Sin 1 (;] — (glass air interface)
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=1 Wz =l

From snell's law
p,sin(i) = psin(r)

1sin(45) = /2 sin(r)
r=30°

tsin(l1-r)

Then lateral displacement = cos(r)

.. Givensin(15°) =0.26

_BSES30) o 5107 em
cos(30)

Waves on String

24.  The distance between two consecutive points with phase difference of 60° in a wave of frequency 500 Hz is
6.0 m. The velocity with which wave is traveling is km/s
500Hz gy drell T R H &1 AT fa=gail & 4 @1 g9 6.0 m &, f51ah &9 &1 defi—ar=ik 60° & | a8 o, forae
|1 T M AR @ 7, I8 km/s 2 |

Question ID : 3666941196

Ans.  Official Answer NTA (18)

Sol.  GivenData Ax =6m,d =60 = g, v=500Hz,

_v_v
v 500
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A

AX =—xd
2n
6:V/SOOXE

2xm 3

v=18 x 1000 m/sec.

v =18 km/sec.
Alternating Current
25.  An LCR series circuit of capacitance 62.5 nF and resistance of 50 Q, is connected to an A.C. source of
frequency 2.0 kHz. For maximum value of amplitude of current in circuit, the value of inductance is
mH. (Take 7> = 10)
62.5 nF g1Rar va 50 Q ufoRieredr arel vab sioiiag LCR uRuer &1 2.0 kHz. gy aret Teb a.c.(Uamac! e_T) 9id
[ AT 1T 8 | uRYY # T B A B AfBaH A9 B f, Wb wrAM . mH 21 (3R a2 = 10)
Question ID : 3666941193
Ans.  Official Answer NTA (100)

Sol. .- Formaximum amplitude of current, circuit should be at resonance.

o X, =X,

T 2ax2x10°) x62.5%107
=100 mH

FElasticity

26.  Asshown inthe figure, in an experiment to determine Young's modulus of a wire, the extension-load curve is
plotted. The curve is a straight line passing through the origin and makes an angle of 45° with the load axis. The
length of wire is 62.8 cm and its diameter is 4 mm. The Young's modulus is found to be x x 10* Nm.
The value of x is
o ¥ <2 IR, fdll TR &1 TARRIT BT AT T[0T Si1d I S Yob TANT H GAR G149 cire (HR) BT I JRREd
3T TIT & | 9% U AR X1 &, SNl [P A a5 A ToR & & T Ale—31eT I 45° BT BV 97 V8] & | AR DI orals

62.8 cm Td SHST A 4 mm & | TR BT AT olich x % 10* Nm 2 urir Srelr 2 | X &l A4 & |
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E
=)
.2
g
) 45°
=
Load (N)
Question ID : 3666941197
Ans.  Official Answer NTA (5)
F L
. Y=—x
So AL~ R’
62.8x10”
y= (Slope)(—z)
62.8x107
=1x
3.14x(2x107)°
=(1) x 5 x 10* N/m?
Work, Power & Energy
27.  Anobject of mass 'm'initially at rest on a smooth horizontal plane starts moving under the action of force F =

2N. In the process of its linear motion, the angle 6 (as shown in figure) between the direction of force and

horizontal varies as 6 = kx, where k is a constant and x is the distance covered by the object from its initial

n .
position. The expression of kinetic energy of the object will be E = m sin® . The value of nis

'm' M BT U el U H ReR 3/l 3 Uah fora &fist 9 R 3@1 8 I8 F = 2N RIfud e &1 avfs | e
UR™ PRAT © | S YA A & UhA |, 9 @ 32 ¢ & & 1= @1 317 (0) (R 9 e oigER), 0 =kx &
TR uRRafild 81T 2, 578t k Ua ReRi@ 8 Ud X T[ea gRT dell 18 39a! YRS R 4 g8 8| ea & Tt Syt

n .
Galeiy o E=E51n93ﬁ7rr|n$rm=r%‘|

Smooth horizontal surface

Question ID : 3666941199
Ans.  Official Answer NTA (2)
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1t
M

Sol. l

Mg

Fsin®

—» FcosO

FcosO=ma

2cos(kx) = m;/dv
X

jI.VdV = 2jcos(kx)dx

0 0

mv>

\S]

=—sinkx
2 k
K.E.= 2 sin®
k
n=2
Electrostatics
28.  Auniform electric field of 10 N/C is created between two parallel charged plates (as shown in figure). An

electron enters the field symmetrically between the plates with a kinetic energy 0.5 eV. The length of each plate

is 10 cm. The angle (0) of deviation of the path of electron as it comes out of the field is (in

degree).

o ¥ g S9R, a1 AR TR ufeedl & d= 10 N/C 37 BIS gohaa fAgfd & I 8l ¢ | ufeedl &
10 B &1 §, U seraer= 0.5 eV TSt Soff B A1 g &Rl 8 | Ud Ueel B s 10 cm B | seided o
&9 & 9TEx STl &, I 39S U ¥ ga fdery 3ivr (0) °(feMmzi

T o+ ie '

5

TLUTE
< 10 cm >
Question ID : 3666941195
Ans.  Official Answer NTA (45)
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Sol.  05e=tmy:=v, = \E

2 m
AlongxL=V t=, /it

m
Alongyv, = ﬁt
m

L. Yy c
dlwdmgr=E ;:va

v
= Tanf8=—L=ExL=10x0.1=1
v

X

0=45°
Vectors

29.  If P=3i+3j+2k and Q=4i++/3j+2.5k then, The unit vector in the direction of PxQ is

1 . ~
;(\/51 +j- 2\/§k) . The value of x is:

o A Ao A n ). - - . 1 LA ~
AR P =3i+/3]+2k T Q =4i++/3j+2.5k 1T PxQ o faem # garg wfwr ;(\/51+J—2\/§k)%|?ﬁx

Question ID : 3666941200

Ans.  Official Answer NTA (4)

Sol.  p=3i++3j+2k
Q=4i++3j+2.5k

From Direction of unit vector is along P x Q

then PxQ=[3 3 2
5

4 3 2

2

ﬁxézi(¥—2\/§ —j(%—8)+1§(3\/§—4\/§)
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M@) For parallel vector

T

B i
F=A i+ —3k
[2 2

le[ﬁhi—\/gf(}:%(\/iﬁ—z\/gﬁ) thenx=4

2 2

Rotation
30.  I,1sthe moment of inertia of a circular disc about an axis (CM) passing through its center and perpendicular

to the plane of disc. I, , is it's moment of inertia about an axis AB perpendicular to plane and parallel to axis CM

2
at adistance 5 R from center. Where R is the radius of the disc. The ratio of I B and Loy 15X : 9. The value of

X is
U% JRITbR (E¥eh(TeT) BT T 31T (cm) P R Siecdeel [ &, U8 el f$%p & Bt A [orel &, Ud % o et
& a1 1, , o 3e7 AB & uRe: 59 % &1 Secargyl €, ¥ el AB, f$%p & ad @ awaq €, et CM &

2
AR & QG b= 4 ERH%@W%,GﬁRWa%%W%lIABQEfICMa»‘rmTrmx:9%|xa3m—rr

&

C
M B
Question ID : 3666941195
Ans.  Official Answer NTA (17)
1
Sol.  ICM of Disc = EmR2
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Forl, , using parallel axis therom

2
L, =1l +m(2TRJ SRLEAVEY

18
Ly _ 17TMR® 17

Loy _W:?

thenx =17

2
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