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Elasticity

1.

The Young's modulus of a steel wire of length 6 m and cross-sectional area 3 mm?, is 2 x 10'! N/m?. The wire
is suspended from its support on a given planet. A block of mass 4 kg is attached to the free end of the wire.

1
The acceleration due to gravity on the planet is — of its value on the earth. The elongation of wire is (Take g on

4
the earth=10 m/s?) :
3 mm? 3y HIC &FAHS dTel, 6m T LI & TR BT AT YARRIAT ONH 2 % 10" N/m?2 & | 5l Ry g¢ 78 v

Y8 IR T AR ¥ ICHT 8T & | U 4 kg S T ICP], $H AR & Jad RN TR §97 € | 39 U8 W [ @RI

1
WW,Q@WWWE%WWZw%lwww%‘: (afe gt R g =10 m/s?) :

(1)0.1 mm 2)Icm (3) 1 mm (4)0.1cm
Question ID:7155051175
Ans.  Official Answer NTA (1)

Mg
—=2xL
Sol.  AI= FL_ 4~
AY AY
4x10 <6
_ 4
3x107°%x2x10"
=ﬂ5= 10" m=0.Imm
6x10

Electromagnetic Waves
2. The ratio of average electric energy density and total average energy density of electromagnetic wave is :

fagd g T & 3i9d fAgd Soil g+ Ud qot 3IAd Sl g+ BT U &

1

(D3 @)1 (3)2 S
Question ID:7155051185
Ans.  Official Answer NTA (4)

1

Sol.  Average electric energy density = ZSOEﬁ

. 1
Average energy density = anEé

Ratio of electric average energy density to the

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

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

Page No. 2




n M ATRIX Question Paper With Text Solution (Physics)

JEE Main January 2023 | 01 February Shift-2

1
average energy density = = (5) .

Current Electricity

3. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : For measuring the potential difference across a resistance of 600 €2, the voltmeter with
resistance 10002 will be preferred over voltmeter with resistance 4000€2.
Reason R : Voltmeter with higher resistance will draw smaller current than voltmeter with lower resistance.
In the light of the above statement, choose the most appropriate answer from the options given below.
(1) Both A and R are correct and R is the correct explanation of A.
(2) A is not correct but R is correct.
(3) A is correct but R is not correct.
(4) Both A and R are correct but R is not the correct explanation of A.
A2 &1 A AU Y 2 U BT 1w A BT ofid faar ar B, vd g @ ST R gRT i fasar T &
afrped A 600 Q arel UftRIy & RRT R fawarar 79 & g, 4000Q IR aTel diecHier @ aoiid
1000Q UfeRTe aTel dieeHe” Bl yrerfAdhar & SR |
HROT R : 3@ IR are diecHicy, $F URRIY dTel diecHie’ &1 Joil § &F gRT Eiedr ¢ |
SWRIF BT S Gad ¥, 9 g 17 FJpeul 9 walfdd Iuga S g
(1) AR R aMi 921 21 iR R, A& &1 = 2 |
(2) Awerd €, fg R 98! 2 |
B)Awgl g, fog R¥Terd 2 |
(4) AR RSH! 981 € 3R R, A ®) T8 Ut 78l 2 |

Question ID:7155051183

Ans.  Official Answer NTA (2)

Sol.  Error of voltmeter decreases with increase in its resistance.

Electromagnetic Induction

4. A coil is placed in magnetic field such that plane of coil is perpendicular to the direction of magnetic field.
The magnetic flux through a coil can be changed :
A. By changing the magnitude of the magnetic field within the coil.
B. By changing the area of coil within the magnetic field.

C. By changing the angle between the direction of magnetic field and the plane of the coil.
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D. By reversing the magnetic field direction abruptly without changing its magnitude.
Choose the most appropriate answer from the options given below :

(1)Aand B only (2)A,Band D only

(3)Aand C only (4)A, B and C only

Plg Bocll FEHII &7 4 39 UBR A W] T 8 P JEOI &7 DI QR el & I S orgad © | [HAl Hsell 4
TOIRA dTel grdIT Totad o gRafid fasar i daar &

A. gl ¥ IUReT g &3 & URATT I uRafid oxa |

B. g &3 H, Bsoll & &ha bl yRakid &a |

C. g=a1d &7 3! 9 v gecll & del & 41 & B0 3l gRafid & |

D. g1 &5 & qRarer @l 497 aael, 39! {397 Bl 3rere | fuRid ova |

I fay U fasenl | waife Sugead SR g

(1) daar Avd B (2)@aet A,Bwd D
(3) daa Awa C (4) daar A,BuaC
Question ID:7155051184
Ans.  Official Answer NTA (4)
Sol.  ¢=BA
=BAcos6

Communication Systems

5.

In an amplitude modulation, a modulating signal having amplitude of X V is superimposed with a carrier signal
of amplitude YV in first case. Then, in second case, the same modulating signal is superimposed with different
carrier signal of amplitude 2Y V. The ratio of modulation index in the two cases respectively will be :

T 3TTATH HIGe TANT ¥, Uerd ReIfy 3 X 3T & U o9 dv€ Rurdt &l Y diee 3T & US a8 RIiel IR JFeARIfud
forar ST & | 79 faeia e # 9 99 9 e 2Y dlee M & SRR a8 RIS IR 3IeaRITId far Sirar
2| QT JFaReIRN & I Aiger T VN BT U HHALT: BT

(1)2:1 2)1:2 3)4:1 “1:1

Question ID:7155051190

Ans.

Official Answer NTA (1)
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j— Am
Sol. M A,
WXy 2
M, Xx/2y
COM, Momentum & Collision
6. Figures (a), (b), (c) and (d) show variation of force with time.
F(N)a F(N)4
[0 JE T — 0.5
0 Tig(@ 1.0 1O O Fig(b) 2.0 ~ 1
F(N) 4 F(N)a
0.751 0.5
O Fig(0) 1.0 -1 O TFig(d 20 )
The impulse is highest in figure.
(1) Fig (d) (2) Fig (a) (3) Fig () (4) Fig (b)

a7 (a), (b), (¢) vd (d) 99 & A1 91 & gRad+ &I uefid o=d 2|

F(N) 4 F(N)4
() N (Te— 0.5
0O Tig@ 1.0 LB O  Fig(b) 2.0 > (s
F(N)a F(N)4
0.751 0.5
O Fig(c) 1.0 ¥ O TFig(d) 2.0 )
7 fersr # 3o 3rfddaH 8, a8
(D) fe= (d) (2) fo (a) (3) fa=(c) 4) fo= (b)
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Question ID:7155051172
Ans.  Official Answer NTA (4)

Sol.  Impulse (I)= jF.dt

So impulse is area under curve between F & t

Current Electricity
7. Equivalent resistance between the adjacent corners of a regular n-sided polygon of uniform wire of resistance
R would be :
R ufeRIe aret Ta FHM AR & &9 n-orell arel il Ha1g 989S @ Q1 AR Bl & §id &1 god URRIe 81
- n—-1)R 2 —
n & @ Grot 6= w =R
Question ID:7155051181

Ans.  Official Answer NTA (4)

R(n-1)
Geometrical Optics
8. Two objects A and B are placed at 15 cm and 25 cm from the pole in front of a concave mirror having radius

of curvature 40 cm. The distance between images formed by the mirror is

40 cm TEHaT AT dTel b aradiel U & AT AT B 1 awl g9 9 HEe: 15 cm a25 cm W ! | U gRT a
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affrt & da @ o

(1)40 cm (2) 60 cm (3) 160 cm (4)100 cm

Question ID:7155051186
Ans.  Official Answer NTA (3)

Sol. B A 5 IA

1 1 1
[, o>———=—
v 15 20
v =060 (+ ve, virtual)
1 1 1
[[o>———=——
v 25 20

v=-100 (—ve, real)

distance b/w images I, —I,= 60— (=100)

=160 cm

Simple Harmonic Motion

9. Choose the correct length (L) versus square of time period (T?) graph for a simple pendulum executing simple
harmonic motion.

| A T BT 8T Yo R et 1 arars (L) 119 sradiartal @ avt (T2) &1 |21 iR &

T T
(1) 2)
0 L > 0 L >
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A A
T T
3) “4)
o L > o L >
Question ID:7155051178

Ans.  Official Answer NTA (3)

Sol. T= 275\/Z
g

T = ﬁ x £
g
T’ !
KTG & Thermodynamics
10.  Forthree low density gases A, B, C pressure versus temperature graphs are plotted while keeping them at

constant volume, as shown in the figure.

4P(atm) e Gas A
?o. Gas B

%—/" bas €
» Temperature (°C)

K 0°C

The temperature corresponding to the point K is :
A B ReR T gY, A 7171 &g arelt 3141 A, B, C & 319 919 Qa1+ 1R aeRad g w1g, i {6 fora
# yeffa €|

4P(atm) e Gas A
? Gas B

%/ bas €
» Temperature (°C)

K 0°C

fawg 'K' o o &
(1)~100° C (2) —40° C (3) 273°C (4) -373°C

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

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

Page No. 8




n M ATRIX Question Paper With Text Solution (Physics)
JEE Main January 2023 | 01 February Shift-2
Question ID:7155051177

Ans.  Official Answer NTA (3)

Sol.  Forisochoric process

P R
—=n—=constant
T \%

p=R 273
v

Ifp=0=t=-273°C

Kinematics Motion in a Plane

11. For abody projected at an angle with the horizontal from the ground, choose the correct statement.
(1) The horizontal component of velocity is zero at the highest point.
(2) Gravitational potential energy is maximum at the highest point.
(3) The Kinetic Energy (K.E.) is zero at the highest point of projectile motion.
(4) The vertical component of momentum is maximum at the highest point.
ERITS WX, &fot | Rl o W gaifig @ 78 {5 a%g & fore |81 Foe giw
(1) frmas Sars arel fivg R, I &7 80 g T3 2 |
(2) srfraan o aret fag W, oy Rerfast ot sfdrda 2 |
(3) verw & Afdsdd S fag W st Hot I 2
(4) aftra Sarg arel g W, G T Sed Ted AT |

Question ID:7155051171

Ans.  Official Answer NTA (2)

Y
A
Sol. u ucos 0
0 > %

Atmaximum height
V. =0

y
V_=ucos0
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potential energy =mgH__

K.E.= %m(u cosQ)2

KE.= %mu2 cos’ 0

Gravitation

12.  Theescape velocities of two planets A and B are in the ratio 1 : 2. If the ratio of their radii respectively is 1 : 3,
then the ratio of acceleration due to gravity of planet A to the acceleration of gravity of planet B will be :
31 U8l Avd B WR, U O o1 U 1:2 2| I S0 o ol &1 orgurd 1: 38, 31 98 A & o @Rl
P1, U8 B & T3 RO 9 31UTd BT

(1 2 2 . 3) 3 4 2
2 3 4 3
Question ID:7155051174
Ans.  Official Answer NTA (3)
Sol. v, =.2¢eR,

Ve, gR,

Ve2 gZRZ

1_ &(1)
2 Vg, \3

1 & 1
4 g, 3
& _3
g 4

Units & Dimensions
13.  Ifthe velocity of light ¢, universal gravitational constant G and Planck's constant h are chosen as fundamental

quantities. The dimensions of mass in the new system is :

I YHTRT B AT ¢ RS [y v Fadis G vd @id fadia h o qa Wi I o awg fomr ST 2, ar =Y

e # gegae @1 fam €
(1) I:hlch—l:I (2) [h%c_%Gl} (3) [h_%C%G%} (4) [h%C%G_%}
Question ID:7155051179
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Ans.  Official Answer NTA (4)

Sol.  ¢=LT1"
G=M'UT”?

h=ML’T™
Let M=c*GY¥ h?

= MILOTO — Mz—ny+3y+22 T—X—Zy—z

= x+2y+z=0
Xx+3y+2z=0
z-y=1

zx—l —_—1 Z=—
R )
= M:CI/ZG—I/Zhl/Z

KTG & Thermodynamics

1
14. A carnotengine operating between two reservoirs has efficiency 3 When the temperature of cold reservoir

1
raised by x, its efficiency decreases to g The value of x, if the temperature of hot reservoir is 99°C, will be :

1
T S TSRO & §1d HRING Th Bl 99 I S&TdT =8 | Od 3% & YSRUT BT IYH X 98] & ol SHdT T&TdT

3

1
‘EIEEWgﬁﬁlﬁ%laﬁﬁWﬂ?ﬂWW99°CW%ﬁT§ﬁxaﬂﬂﬁﬁTﬂ:

(1) 16.5K
Question ID:7155051176
Ans.  Official Answer NTA (2)

T,

—1-—-C
Sol. Ul T,

T.. 5

Finally
T,=99°C=372K
Lx=62K

(2) 62K

C+x =
TH 6 ;;;;;;;;;

(3)33K (4) 66 K
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Magnetic Field & Force

15.

T
As shown in the figure, a long straight conductor with semicircular arc of radius 10 m is carrying current [ =

3A. The magnitude of the magnetic field, at the center O of the arc is :
(The permeability of the vaccum = 47 x 1077 NA 2)

TeRRiT for IR, U@ WRel X Areid 3iR SrfqaraR = # [ = 3A &1 T 98 & B | EGIHR a9 & e

T &) B g 6 &
(Fafd &1 gEHAd = 47107 NA2)

A,

1=3A °© [=3A

(1) 3uT (2) 4uT (3) 1uT (4) 6uT
Question ID:7155051182
Ans.  Official Answer NTA (1)
Sol. B.= ol () (B at centre of circular arc)

4nR
Kol _ 4nx107 %3
4R 4 ®
10

=3x10°T =3uT
Semiconductors
16. Choose the correct statement about Zener diode :

(1) It works as a voltage regulator only in forward bias.

(2) It works as a voltage regulator in reverse bias and behaves like simple pn junction diode in forward bias.
(3) It works as a voltage regulator in forward bias and behaves like simple pn junctions diode in reverse bias.
(4) It works as a voltage regulator in both forward and reverse bias.

SR S1ie & oy |l o gig:

(1) 78 daat rfelRe argd & diecst Nelex @ TRE vl B |

(2) uregafef¥ie arad # I8 ool WelcR &) a8 S IRl & Ud MffRIE arasd # AR pn SRIE & ORRE
RAER HRAT & |

(3) 3ufaRRre I 3 I dlecl Nelek & dRE $HRI Bl & Td Ureadfafie a9 # I8 |UR pn SIS & a8
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TER PRl B |
(4) 7z smufefe va ureaffRie ara™ ST 3 diceol W[AR &l TRE HI el 2 |

Question ID:7155051189

Ans.
Sol.

Official Answer NTA (2)

Woks as voltage regulator in reverse bias and as simple P-n junction in forward bias.

Capacitance

17.

Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Two metallic spheres are charged to the same potential. One of them is hollow and another is
solid, and both have the small radii. Solid sphere will have lower charge than the hollow one.

Reason R : Capacitance of metallic spheres depend on the radii of spheres.

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 of A.

(3) Aistrue but R is false.

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

A <7 B RY MY 2 UF Bl JIMBATA g1 F6fia far T 2, vd TR B HRO R gRT e far
B A : 3l gifcad Tl Bl T foa T ARG fBam ST 2 | 399 9§ U @iEell € Ud gl o &, U aHl
! UG 9 & | O Tilel W, Wigel el @ e § B 1A 81T |

HRT R : a1fcass el B a1iRa, el &1 el &) R a2

SIS Pl & Aed H, el 3y ¢ feped! # & W SR +:

(DAIET &, fog REa 2|

(2) AvdR <l 9 €, vd R, A &1 9Ie1 @rean el € |

(B)Aww & fg R 2|

(4)Awd RaM 9 €, vd R, A @1 |eT e € |

Question ID:7155051180

Ans.
Sol.

Official Answer NTA (1)

Atomic Structure

18.

An electron of a hydrogen like atom, having Z = 4, jumps from 4% energy state to 2" energy state. The

energy released in this process, will be :
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(GivenRch=13.6¢V)

Where R = Rydberg constant

¢ = Speed of light in vaccum

h=Planck's constant

BISEIOM O Z =4 & UATY] BT U Sdg™ Al Fofl R I G SHofl Wk H dHadl 8 | 39 Uihar # Il

ot Bl |

(feam 2, Rech=13.6¢V)

el R = Rsatt s

¢ =y o fafa 4 ard

h =T® frades

(1)13.6eV (2)10.5eV (3)40.8 eV (4)3.4eV
Question ID:7155051188
Ans.  Official Answer NTA (3)

Sol.  Given:
Z=4,n=4,n=2
Rch=13.6¢eV

2

E=-13.62
n

2

2
E, =—13.6Ej) =_13.6x1 eV

2

2
E2=—13.6Ej) =_13.6x4 eV

= AE=E, —E, =[-13.6 - (-13.6x 4)]
AE =40.8 eV

Dual Nature of Radiation & Matter
19.  Thethreshold frequency of a metal is f. When the light of frequency 2f is incident on the metal plate, the
maximum velocity of photoelectrons is v,. When the frequency of incident radiation is increased to 51, the

maximum velocity of photoelectron emitted is v,. The ratio of v tov, is :

U oTq bl <gell AGRT £ 2 | 516 o7 & el WX 2f, SGRT BT Yeprer ST el &, ST BIT SeldsT= Bl Aereba

T v, 8 | S8 U geprer bt AGRT SE e a1 < Sl 8, SeASI BIET getdgT Bl ARbad I v, 8 | v, 8| v, Bl
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T &

v, 1 v, 1 v, 1 v 1
My, 7s @5, 72 )y 7 @3, 16

Question ID:7155051187

Ans.

Sol.

Official Answer NTA (2)

L —hf,
2
1>
= mv = 20f, ~hf, =hf,

also, %mvﬁ = 5hf, — hf, = 4hf,
taking ratio,

violow 1
4 v

2
V2

Friction

20.

As shown in the figure a block of mass 10 kg lying on a horizontal surface is pulled by a force F acting at an
angle 30°, with horizontal. For pu_=0.25, the block will just start to move for the value of F : [Giveng =10
ms]

o # <2 3rgeR 10 kg S &7 Ua [eal fhell 8fas da W 3@ &, vd 39 F 9 & dien o1 @1 8, & &

giferst ;1 30°% D107 W BRIk & | u = 0.25 % forg, a8 F e Jeabn =refqr ueet &) & <, 98 & [far 8 g =
10 ms?]

(1)20 N (2)333N (3)252N (4)35.7N

Question ID:7155051173

Ans.

Sol.

Official Answer NTA (3)

/) 10 kg

i =0.25

. =025
Fcos30°=uN (1)
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N =(10g—Fsin30°) =(100—§)

..(ii)

On solving (i) and (ii)
3 (1 00— Ej
2
1

=—F=025
2
JF:25
8

3
= |5 *3

25%x 8 200

(1 +43 ) (4J§ +1
=2522N
Kinematics (Motion in a Straight Line)

21.

)N

For a train engine moving with speed of 20 ms™!, the driver must apply brakes at a distance of 500 m before
the station for the train to come to rest at the station. If the brakes were applied at half of this distance, the

train engine would cross the station with speed \/x ms'- The value ofx is
(Assuming same retardation is produced by brakes)

20 ms ™' @1 AT F TRAAF VST 91 BT [ISAR YS! Bl T R Adh oy T\ 4 500 m R U8l 8 9
ST & | UM 5 39 g0 b M YR SR Ol Vel IS! o & [y mg™! a0el A IR B | x BT A1
gl
(3% gRT IRIMT Has A &I T4)
Question ID:7155051191
Ans.  Official Answer NTA (200)
Sol.  u=20m/s,S =500m,v=0

By third equation of mation
0=(20)* —2a.500 = a = % m/s?
u=20m/s,S,=250m,v="7?
v2=(20)>—2a. 250

=V =+/200 n/s
x =200
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Work, Power & Energy

22.  Ablock s fastened to a horizontal spring. The block is pulled to a distance x = 10 cm from its equilibrium

position (at x =0) on a frictionless surface from rest. The energy of the block at x =5 cm is 0.25 J. The spring

constant of the spring is Nm.
Qe e Uah &fcret R | 991 2 | Iea 3l x = 0 IR 396! e 9 x = 10 cm g 9% 1R gioRiEd ad W M
| i S 81 x = 5em R s @l Sett 0.25 T 2| R fFeaie Nm'g|

Question ID:7155051195

Ans.  Official Answer NTA (50)

Sol. %k(.l)z =0.25

k=50
Rotation
2
23.  Moment of inertia of a disc of mass M and radius R about any of its diameter is . The moment of inertia

X
of this disc about an axis normal to the disc and passing through a point on its edge will be, 5 MR?  The value

of x is

2

M g T2 R B &1 9a! & 59 (531 A & URd: ST e MR

2 21 39 Tl BT Ihell B del & ofead

T 9 IR & oA arell 31T & IR ST et %MRZ'@"'ITI)CEFFHH 2

Question ID:7155051193
Ans.  Official Answer NTA (3)

Sol.  using parallel axis theorem

ICOm A
(s
B
I,=1  +MR?
2
= MR” MR =%MR2
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Nuclear Physics

24.  Nucleus Ahaving Z = 17 and equal number of protons and neutrons has 1.2 MeV binding energy per nucleon.
Another nucleus B of Z =12 has total 26 nucleons and 1.8 MeV binding energy per nucleons. The difference
of binding energy of B and A will be MeV.

FH YT el =g @l G 91 Z = 17 arel 71t A @1 Ul e awe St 1.2 MeV 21 26 Sgfderamt

T Z =12 aret geR s B 3 uftr gfaerdt= awe ot 1.8 MeV 8 | B @2 A ) 99 oTiail &7 3

MeV g |
Question ID:7155051200
Ans.  Official Answer NTA (6)

Sol.  InA,Z=17 and have equal no. of protons and Neutrons i.e. nucleons =2(17) = 34

Total binding energy of A=34 x 1.2=40.8 MeV
Total binding energy of B=26 x 1.8 =46.8 MeV
AB.E.=46.8 —40.8 =6 MeV

Current Electricity
I+,
25.  Inthe given circuit, the value of <\
2
I +1,
fer I aRuer #, | @A g
2
10V 20V
| |1
— 10Q
AVA'A' < 12
L 100
Question ID:7155051197
Ans.  Official Answer NTA (2)
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Sol.

Using Kirchhoff’s law in the indicated loop we get
[=L=L=1A

Fluid Mechanics
26.  The surface of water in a water tank of cross section area 750 cm? on the top of a house is 2 m above the tap

level. The speed of water coming out through the tap of cross section area 500 mm? is 30 cm/s. At that instant,

dh

E isx x 10 m/s. The value of x will be

TP TR & R W U HIe &ahdl 750 cm? &1 Ul B SH H U B FAE T b "R G Am SR 21 500 mm?

dh
IR PIC &F%el dTel el § Ul & e a1 1fd 30 cm/s & | S W5 Emﬂﬁxxlo-3m/s%|xav‘rﬂw

I |
Question ID:7155051194
Ans.  Official Answer NTA (2)
Sol. AV=av

750%107* x(%) =(500x107°)(30x107%)

dh _15x107
dt  75x107
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:lxlO_2
5

=2x103m/s
x=2

Electrostatics

27. A cubical volume is bounded by the surfaces x=0,x=a,y=0,y=a,z=0, z=a. The electric field in the
region is given by E= onf . Where E =4 x 10*NC'm™". Ifa= 2 cm, the charge contained in the cubical
volumeis Qx107*C . The value of Q is
Take €,=9x107"°C*/Nm”)
TP FAR AdIx =0, x=a,y=0,y=a,z=0,z=a ¥ d7 g & | 39 URAR # ITq & E:oniﬁ?ﬂ
T g el E =4 x 10'NC'm™'2 | afd a=2 cm & dl 8reR afrae # siaer Qx 107 C8 1 Q &1 A1 &1

Take €,= 9%x107"*C?/Nm?)

Question ID:7155051196
Ans.  Official Answer NTA (288)

Ya
B

A

Sol. b

X

SANANN

E= oni
(I)net = (I)ABCD = an'a2

qen — E0a3
So

q, =E, ¢, @’
=4 x10*x9x 102 x8x10°
=288 x 10" C
Q=288
Ans. 288
Wave Optics
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28.  Asshown inthe figure, in Young's double slit experiment, a thin plate of thickness t =10 pm and refractive

index p=1.2is inserted in front of slit S . The experiment is conducted in air (u=1) and uses a

monochromatic light of wavelength A =500 nm. Due to the insertion of the plate, central maxima is shifted

by adistance of x3. B, is the fringe-width before the insertion of the plate. The value of thexis
vefia R & agar, A f2f3n wanT 4 3R S, & @ |ierg t= 10 pmaen p, = 1.2 sfuad=ic bl ¢ udel!
@IS T & IR € | TR (u=1) arg # = AT S © SR A = 500 nm TRTast &7 gepauit gepTe ggeRt g
§ ©IC B o B DRU, BRd Sfs xB, gl favenfid g SRl €| @i ol 81 W st 1 Hierg B 1 x @

A g
t

ST

S, |
Question ID:7155051199
Ans.  Official Answer NTA (4)

t(n—1

Sol.  Fringe shift = %B

B 10x10‘6(1.2—1)
a 5x1077

C107°x05
5x107

Electromagnetic Induction

29. A square shaped coil of area 70 cm? having 600 turns rotates in a magnetic field of 0.4 wbm™, about an axis

which is parallel to one of the side of the coil and perpendicular to the direction of field. If the coil completes

500 revolution in a minute, the instantaneous emf when the plane of the coil is inclined at 60° with the field, will

22
be V. (Take & = 7)

600 wf arell 70 cm? 3% @I TP TNaR Frsa 0.4 wbm > FHEHI &5 & oaad b 31& & URd: FoIF beell
2| afe gusell v e § 500 a1 Rl 8, T Husel $T aa &= 9 60° UR gl 81 df &fvre fagygd argd ad

22
V &L (n = 7)

Question ID:7155051198

Ans.  Official Answer NTA (44)
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V:(O.4)(7O><104)(sin30°)?><2—72><6OO=44

Work, Power & Energy

30.  Aforce F=(5+3)?) acts on a particle in the y-direction, where F is in newton and y is in meter. The work
done by the force during a displacement from y=2mtoy=>5mis J.
TP HU R TP g F=(5+3)?) y-fazn § & a=a1 2, Sef Fgea # qen yder 421y =2m¥y=5m & &
fReTs & <RI 9 gRT fbar w1 B J2

Question ID:7155051192

Ans.  Official Answer NTA (132)

Sol.  F=(5+3y?%)
5
jdw :j(5+3y2).dy
2

w=[5y+y’' ] =(5(5)+(5))-(5(2)+(2)")
w=(25+125)— (10+8)=150— 18 =132
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