JEE Main April 2023

Question Paper With Text Solution
13 April | Shift-1

PHYSICS

3YMATRIX

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

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

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




n M ATR I x Question Paper With Text Solution (Physics)
JEE Main April 2023 | 13 April Shift-1
Geometrical Optics

31.  Avessel of depth'd'is half filled with oil of refractive index n, and the other half’is filled with water of refractive

index n,. The apparent depth of this vessel when viewed from above will be-
U 'd' RIS AT §eiE, n, Ui dTel el W SATET HRT 8, T G161 BT 7T n, YIS det U | W 8 | 59 3
T BT HUR W @ ST 2, T 36D! TR TERTS 8-

2O, e B
Question ID : 3666947226
Option 11D : 36669422745
Option 2 ID : 36669422744
Option 3 ID : 36669422746
Option 4 ID : 36669422743
Ans.  Official Answer NTA (3)
A / I
L,
a2l n 4
Sol. 4
dnr2 L I
2
SE N b
Communication Systems
32. Match List - I with List - II
List-1 List-1I
(Layer of atmosphere) (Approximate height over earth's surface)
(A) F, = Layer (I) 10 km
(B) D - Layer (I) 170 - 190 km
(C) Troposphere (IIT) 100 km
(D) E - layer (IV)65-75

Choose the correct answer from the options given below :

A - [ a1 g - 119 el a)—
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-1 = - 11

(TTATERTT B TR (G2 & I & HW AT S dT3)
(A)F, = e (1) 10 km

(B)D - wa (I) 170 - 190 km

(C) siravsst (STRBRR) (I11) 100 km

(D)E - 9@ (IV) 65 -75

o fag g el § 9 w8 SR g

(HA-ILB-IV,C-1,D-II (Q)A-TLB-IV,C-LD-1I
(3)A-ILB-IV,C-TL D-1I (4)A-T,B-1,C-1V,D -TII

Question ID : 3666947230

Option 1 ID : 36669422761

Option 2 ID : 36669422760

Option 3 ID : 36669422759

Option 4 ID : 36669422762

Ans.  Official Answer NTA (1)

Sol.  theory based

Electrostatics

33.  Two charges each of magnitude 0.01 C and separated by a distance of 0.4 mm constitute an electric dipole. If
the dipole is placed in an uniform electric field'E ' of 10 dyne/C making 30° angle with E , the magnitude of
torque acting on dipole s
0.01 C Rorm arel <1 3maer St & Th—geR A 0.4 mm & 8 R 8, Ua fagd faga a1 @ € 1 9t 39 fgga &1 10
TS/ AT aTel foelY e faggd &3 # 'E ' 30° &1 HIvT a9 gY I O 8, O fggd R BRIk goreel &
aRETOT BT A1 &
(D1-0x10*Nm  (2)4:0x10""Nm  (3)1:5x10°Nm (4)2:0 x 10" Nm

Question ID : 3666947231

Option 1 ID : 36669422763

Option 2 ID : 36669422765

Option 3 ID : 36669422766
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Option 4 ID : 36669422764
Ans.  Official Answer NTA (4)

Sol.  |Pl=qd
=0.01x0.4x107
=4x10°
|T|=PEsin6
=4x10°x10x107sin30

=4x10°7" x 1
2

=2x107"
Nuclear Physics

34, ASL'B+HD+Q
In the given nuclear reaction, the approximate amount of energy released will be:
[Given, mass of )* A =238-05079x 931.5 MeV/c?,

mass of 2'B=234-04363x931.5 MeV/c’,
mass of ;D =4-00260x931.5 MeV/c?]
s A=y B+ D+Q
& g T IfAfhaT H h g Soll BT I HIH BT
[f&ar 8, % A &1 a2 = 238.05079x931.5 MeV/c?,
BT G@HM = 234-04363%x931.5 MeV/c?,
YD @1 FFAM=4-00260x931.5 MeV/c?]
(1)5-9MeV (2)3-82 MeV (3)4-25 MeV (4)2:12 MeV
Question ID : 3666947228
Option 11D : 36669422753
Option 2 ID : 36669422751
Option 3 ID : 36669422752
Option 4 ID : 36669422754

Ans.  Official Answer NTA (3)
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Sol.  Q=(m,-m,-m;)x931.5MeV

=(238.0579-234.04363 - 4.00260)x 931.5

= 4.25Mev
Gravitation
35.  Aplanethaving mass 9 Me and radius 4R , where Me and Re are mass and radius of earth respectively, has

escape velocity in km/s given by :
(Given escape velocity on earth V_ = 11.2 x 10° m/s)
9 Me saI<R Td 4R 321 dret Usb I8 WX km/s ® Uefras o & Sief Me <o Re gedl &1 g a 3 &:
(feam 8, gedl W e a1V, = 11.2 x 10° m/s)
(H11.2 (2)33.6 (3)67.2 (4)16.8
Question ID : 3666947218
Option 1 ID : 36669422714
Option 2 ID : 36669422712
Option 31D : 36669422711
Option 4 ID : 36669422713
Ans.  Official Answer NTA (4)

/2GM
. Ve=,[—
So R
Vie o f2Gx9m:§Ve
4R 2

Work, Power & Energy

3Vx
36.  Theratio of powers of two motors is N j: e that are capable of raising 300 kg Water in 5 minutes and 50 kg

water in 2 minutes respectively from a well of 100 m deep. The value of x will be

3
]I A’ @ wfhal $T rguTd \/;—\/i 2, ol & wwer: 5 fise vd 2 fame # s 300 kg vd 50 kg urit & 100 m

HeR X {U A oM H e € | X BT AN BRI

(1)2-4 (2)4 (3)2 4) 16
Question ID : 3666947223
Option 11D : 36669422734
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Option 2 ID : 36669422732
Option 31D : 36669422731
Option 4 ID : 36669422733

Ans.  Official Answer NTA (4)

Average Power total work done
Sol. 8 total time

So p = meh

t
m,gh
h_ 4t mt
P, mhg t m,
1:2

P 300x2 12 3Wx

T, 5x50 5 <Jx+l1

12x +12 =15x

3Wx =12

x=16
Electromagnetic Waves
37.  The source of time varying magnetic field may be

(A) apermanent magnet

(B) an electric field changing linearly with time
(C) direct current

(D) adecelerating charge particle

(E) an antenna fed with a digital signal

Choose the correct answer from the options given below :

(1) (D) only (2) (A) only (3)(B)and (D)only  (4)(C)and (E) only
g aRact g &5 o FEd 8 96l §
(A) U W) g

MATRIX JEE ACADEMY

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

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

Page No. 6




n M ATRIX Question Paper With Text Solution (Physics)
JEE Main April 2023 | 13 April Shift-1

(B) W & w1l X w5 gRafefa gar v faega &

(C) fere &

(D) &= AT g Qb AR BT
(E) vo tfes, fSfoiea Rivrar faer & @rer
= fag Y fadenl # 9 W& SR g
(1) daet (D) (2) Bact (A) G)@aa B)wd (D)  (4) Faet (C) v (E)
Question ID : 3666947225
Option 1 ID : 36669422740
Option 2 ID : 36669422739
Option 3 ID : 36669422742
Option 4 1D : 36669422741
Ans.  Official Answer NTA (3)

Sol. A decelerating charge has variable velocity (i.e. time varying velocity) hence its magnetic field is also dependent

ontime.
KTG & Thermodynamics
38.  Under isothermal condition the pressure of a gas is given by P=aV =, where a is a constant and V is the volume

of'the gas. The bulk modulus at constant temperature is equal to
|HATI aRRf #, {19 @1 a1 P=aV >z, Siefa U Reris vd V i1 &1 e ¢ | ReR d19 uR e IoTid
g

()2 P ) g (3) 3P (4)P

Question ID : 3666947220
Option 1 ID : 36669422720
Option 21D : 36669422722
Option 3 ID : 36669422719
Option 4 ID : 36669422721
Ans.  Official Answer NTA (3)

dp
dv/v

Sol. B=-
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pv'=a

Differentiating w.r.t to pressure

B=—(?)=—(—3P)=3P

Semiconductors

39.  Forthe following circuit and given inputs A and B, choose the correct option for output "Y'

- fag v gRuer wd o (3974e) A vd B & fog, frfa (amseye) 'Y' & forw |el fdded o+ -

A
:D: ———t= _1
v i X
pe—{)>— - 0
t,ot, ot ottt t,ot, ot ottt
M — O o e e e
- —“t—1—1+-r——0 Y. ——+—1 0
t,ototot, tot, t,ot, ot ottt
¢) @
Y— 1111 0 Y——7 | | | /0
Question ID : 3666947229
Option 11D : 36669422757
Option 2 ID : 36669422758
Option 3 ID : 36669422755
Option 4 ID : 36669422756
Ans.  Official Answer NTA (1)
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Sol.

A
A e—

A _
:)o—o output = A.B

. B output=A + B

B B output=A+B

A/\

,t

A output = A + B
—
|

> 1

Fluid Mechanics

The figure shows a liquid of given density flowing steadily in horizontal tube of varying cross - section. Cross

sectional areas at Ais 1.5 cm?, and B is 25 mm?, if the speed of liquid at B is 60 cm/s then (P, —P,) is :
(Given P, and P, are liquid pressures at A and B points.
density p=1000 kg m=

A and B are on the axis of tube

forr, uRacrefiet STguRer @I aTelt &fieT eit # Ay gY Oic arel Rl ®U ¥ 984 §U &9 &I Uafid &ear 8 | A IR STuReT
P BT &=l 1.5 cm’8 vd B W 98 25 mm’® | afd B W 9a &1 911 60 cm/s 8, 1 (P, —P,) &7 #4198 :
(e 8, P,, P, fag A, B R %A 59 & <14 8| ATd B ell & 3fel W ©)
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(p=1000 kg m™)
(1)27 Pa (2) 135 Pa (3)36 Pa (4) 175 Pa
Question ID : 3666947219
Option 1 ID : 36669422715
Option 2 ID : 36669422717
Option 3 ID : 36669422718
Option 4 ID : 36669422716
Ans.  Official Answer NTA (4)
Sol.  From continuity theoremA V = AV,

1.5xV, =25x107 x 60
_ 25x60x107x10

b 1.5
V =cem/s
By Bernoulli's theorem

P, +%><1000><(0.1)2 =P, +%><1000><(0.6)2

P +5=P, +%><1000><36><10‘2

Simple Harmonic Motion
41.  Which graph represents the difference between total energy and potential energy of a particle executing SHM
vs it's distance from mean position ?

AR 3N T B gY B BT 1 SHoit T Rt a1t & iR &1 sHa! Aty Ry 3 favermost & arer (a979) 7%

(R BT T
Energy Energy
(1) 2)
A 0 TA X A 0 A X
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Energy Energy

3) 4

=Y
=Y

A 0 +A

Question ID : 3666947222
Option 1 ID : 36669422729
Option 2 ID : 36669422728
Option 3 ID : 36669422727
Option 4 ID : 36669422730
Ans.  Official Answer NTA (3)

Sol. TE-PE=KE

KE=K =+my? = Lm.e’ (A2 —x2)
2 2

K.E
A
A A X

Measurements & Errors

42.  Abodyofmass (5+0.5)kg is moving with a velocity of (20 +0.4) m/s. Its kinetic energy will be
(5+0.5) kg g &7 wa fie (204 0.4) m/s T & gA 8T 2 | 39! TSt Hoat anfl |
(1) (500£0.14)J (2) (1000 +140)J (3) (1000£0.14)]  (4) (500+140)J

Question ID : 3666947213

Option 11D : 36669422693

Option 2 ID : 36669422692

Option 3 ID : 36669422691
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Option 4 ID : 36669422694
Ans.  Official Answer NTA (2)

1
K = —mv?
Sol. >

K=%><5><400=5><200=1000J

Ak _Am 24v_05 2x04
%k m v 5 20

Ak =1000 L+i =1000 10+4 =140]
10 100 100

Kinematics (Motion in a Straight Line)

43.  Twotrains'A'and 'B' of length '/ and '4/ are travelling into a tunnel of length 'L in parallel tracks from opposite
directions with velocities 108 km/h and 72 km/h, respectively. Iftrain 'A' takes 35s less time than train 'B' to
cross the tunnel then, length 'L' of tunnel is :

(GivenL=601/)

'I'd '4]" g atetl /1 ¢+ ATd B, 'L 18 1 G (S7et) H AR Ueif R Udh—qaR & fauRa fewmait # wmHe:
108 km/h va 72 km/h & 7T 9 =el &1 © | IE G BT IR B H 27 APl ¢ B 35 Ghvs HF $HT F9I el
2, a1 g @ orrg 'L 2

(fear 8, L=601)

(1)2700 m (2) 1200 m (3)900 m (4) 1800 m

Question ID : 3666947214

Option 1 ID : 36669422698

Option 2 ID : 36669422697

Option 3 ID : 36669422696

Option 4 ID : 36669422695

Ans.  Official Answer NTA (4)

60/ +41 61l _

20 30

1050

35

=L :601%x60:1800m

35

Sol.

=1
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Electromagnetic Waves

44.  Which of the following Maxwell's equation is valid for time varying conditions but not valid for static conditions :
ffaRad % & B9 91 Aaqdd & T uRaceie Rl & fo 41 2 «ifde wifde Rerdfial & fog 9= 781 21

(1) 951?:-51:—% ) $E-di=0 (3) §B-di=p,I 4) $D-dA=Q

Question ID : 3666947224

Option 11D : 36669422736

Option 2 ID : 36669422738

Option 3 ID : 36669422735

Option 4 ID : 36669422737

Ans.  Official Answer NTA (1)

Sol.  Itistheoretical based on Ampere's circuit law.

COM, Momentum & Collision

45.  Two bodies are having kinetic energies in the ratio 16 : 9. If they have same linear momentum, the ratio of their
masses respectively is :
<1 el @1 st Soriall ®T T 16 : 9 2 | g ST W& HaT §91 8, dl S99 S| BT 3UTd © :
(1)9:16 (2)3:4 (3)4:3 4)16:9

Question ID : 3666947216

Option 11D : 36669422704

Option 2 ID : 36669422703

Option 3 ID : 36669422705

Option 4 ID : 36669422706

Ans.  Official Answer NTA (1)

2

p
Sol. k=—o
° 2m
k, _m
k1 m2
S_m_m_9
16 m> m, 16

2

Dual Nature of Radiation & Matter
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46.  The difference between threshold wavelengths for two metal surfaces A and B having work function ¢, =9 eV

and¢, =4-5eVinnmis:
{Giveen, hc=1242 ¢V nm}
0, =9eVudg, =45eV drithed e a1 gifeasd el Ayd B & <gell aviraed! &1 3icak nm ¥ 2:
{f&ar he = 1242 ¢V nm}
(1)138 (2) 264 (3) 276 (4) 540
Question ID : 3666947227
Option 1 ID : 36669422750
Option 2 ID : 36669422747
Option 3 ID : 36669422749
Option 4 ID : 36669422748
Ans.  Official Answer NTA (1)

Sol. A,= (%) =138nm

Ay = (%) =276nm
Az —A, =138nm

COM, Momentum & Collision

47.  Abulletof 10 gleaves the barrel of gun with a velocity of 600 m/s. If the barrel of gun is 50 cm long and mass
of gunis 3 kg, then value of impulse supplied to the gun will be :
10 g &1 Teb Tl g @ el @ 600 m/s & a7 & Brsdl! & | AT d5& B el 50 cm &l & Ud g BT ZdHH
3 kg, dr el Bl f&F T ST BT A9 BT
(1) 6 Ns (2) 36 Ns (3) 12 Ns (4) 3 Ns

Question ID : 3666947217

Option 11D : 36669422709

Option 2 ID : 36669422710

Option 3 ID : 36669422707

Option 4 ID : 36669422708
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Ans.  Official Answer NTA (4)

Sol. By momentum conservation
0=3(=v)+(0.01)(600 —v)
v=2m/s
Impulse suplied to
gun=(3kg) (2m/s)
=6 Ns
Current Electricity
48.  Different combination of 3 resistors of equal resistance R are shown in the figures.The increasing order for
power dissipation s :
ot % e ufeRiraar R aret 3 uforiel & srerT—arent daor uefRifa & | oith &g & fom 9gar gom &4 2 :

R R
W L V]
(A) T» R —AN\N—e (B) T» R o
M MWy

R R R
O —W—— (D) T > —AMA—AMA—MA—

()P, <P, <P.<P, (2)P. <P, <P, <P,
(3) P, <P.<P <P (4)P. <P, <P, <P,

Question ID : 3666947232

Option 11D : 36669422767

Option 2 ID : 36669422769

Option 3 ID : 36669422770

Option 4 ID : 36669422768

Ans.  Official Answer NTA (4)

A

Sol.  p=IR

Sinceiis same, hence P o R so options (4) is correct

R, =
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Rotation

49.  Adiscisrolling without slipping on a surface. The radius of the disc is R. Att = 0, the top most point on the disc
is A as shown in figure. When the disc completes half of its rotation, the displacement of point A from its initial
position is
e T W Ua %5 3T el e @ 2| % @) 3o R 2 1 t=0 999 W, 5% &1 9ad o a5 A2, o1
o for 3 <wrfar am 2 | 99 few o1ueT 31T @ Ul ) ol B, o favg A &7 gHa! uRfe Rerfa 9 faRemus g,

p

(1)2R (2) Ry/(n* +1) (3) 2R/(1+47°) (4) R,/(n +4)
Question ID : 3666947215
Option 1 ID : 36669422700
Option 2 ID : 36669422701
Option 3 ID : 36669422699
Option 4 ID : 36669422702
Ans.  Official Answer NTA (4)

J2(R)? + (7R )?

2R
Sol.
: R "A
Displacement = R\/n* +4
KTG & Thermodynamics
1
50.  Therms speed of oxygen molecule in a vessel at particular temperature is (1 + ijz v, where v is the average
X

speed of the molecule. The value of x will be :

22
(Take m= 7)
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Rl fFra A R, U a0 § SURIT SHfaRiIer 19 & U3l & rms (I AT ) a1 (1+£Jzo 2, T8I L 3 B
X
3IIIT =Tet & | x BT A 81T :
22
(“—7)

(1)27 (2) 28 3)8 44
Question ID : 3666947221
Option 1 ID : 36669422725
Option 2 ID : 36669422726
Option 3 ID : 36669422724
Option 4 ID : 36669422723
Ans.  Official Answer NTA (2)

1
S
M X ™

3x22 5

= =1+—

Tx8 X
=x=28
Atomic Structure

51.  Theradius of 2" orbit of He" of Bohr's model is r, and that of fourth orbit of Be’* is represented as r,. Now the

G

ratio N isx: 1. The value of x is
1

diex disel & He' @1 ety werm @1 B 1, €, vd sa@ Be®* @1 aqel sen &1 Broar r 2| afg i—zwaﬂjcnﬁx:l%‘
1

al X &1 9 g

Question ID : 3666947233
Ans.  Official Answer NTA (2)

n2
Sol.  Wehave r=a, >

r, 4 2 4
=—X—=—=
27 4 2

i

Simple Harmonic Motion
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52.  Atagiven point of time the value of displacement of a simple harmonic oscillator is given as y =A cos (30°). If
amplitude is 40 cm and kinetic energy at that time is 200 J, the value of force constant is 1.0 x 10 Nm . The
value of x is
el AU g0 999 R o W dAidds & [awmos &1 A9 {6l fawg o fwad far ar 2 y = A cos (30°).

e 39 99 W Ifast Hoit 200 J v 3w 40 cm g, o 9o i@ 1.0 x I0Nm'g I x &1 a9 B
Question ID : 3666947239
Ans.  Official Answer NTA (4)

A3
y=——

2
A=04m

Sol.

Current Electricity

53.  Whenaresistance of 5Q2 is shunted with a moving coil galvanometer, it show a full scale deflection for a current
of 250 mA, however when 1050 Q resistance is connected with it in series, it gives full scale deflection for 25
volt. The resistance of galvanometer is Q.
9 Rl Tt peell gRmETd & |1r 5O BT UfoRIYy Ured ¥ H eFT Sl 8 df 250 mA gR1 & g qof faeiy (ge Wb
faera) uefRia 8Iar €, gTaia! oid g9a |rr 1050 Q &1 uferie $ioft 9 # o Sirar € F 38 25 volt & forg gof fagm
< & | SR 7 YR Qe

Question ID : 3666947240

Ans.  Official Answer NTA (50)
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250 mA 250 mA—i 5Q
> AW

Sol.

250mA x5 ; .
S+R, e (1)

1050 Q

= 2 y
1050+ R, e (i1)

From (i) and (ii)
25 5
1050+R, 4(5+R;)

100(5+R;)=1050x5+R ;x5
95R, =4750
R, =50Q

Semiconductors

54.  Fromthe given transfer characteristic of a transistor CE configuration, the value of power gain of this configuration
is 107, forR, =10k Q, and R. =1 k€. The value of x is
swfe Seasie (CE) siffifawam ¥, o Sif<oivex @ AT gy sieror affeieror & R, = 10k Qud R = 1kQ @ forg,
=9 AffI=aTe 1 wfts @fer 10x o< ekt 8 1 x &1 414 g
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I.=(mA) A
50 »

=
o i

20 /
10

1 1 1 1 1 »
(0.0 100 200 300 400 500 I,=(nA)

Question ID : 3666947241
Ans.  Official Answer NTA (3)
Sol.  Power gain
R R
= A A, :BR—C.B =B’—¢

B B

(20-10)x107 1x10° 3

— | 3 =10
(200-100)x10 10x10
Hencex =3

Electromagnetic Induction

a

2b
represents the maximum rate at which the energy is stored in the magnetic field (inductor). The numerical value

J/s

55.  Inthe given figure, an inductor and a resistor are connected in series with a battery of emf E volt.

of E will be
a

fau gy o 3, v W& vd wa uferiy E volt fazfa a18% 9a (emf) arell Ua 42 & &1er 4071 39 3 9IS & | ]25b I/
swaﬁwaaﬁm&hwémwmmﬁﬁW%ﬁﬁ@?ﬁ%lgaﬂmw BT |

Question ID : 3666947235
Ans.  Official Answer NTA (25)
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Sol.
|1
1_10(1_e t/2)
2 — 1_0 ~t/2
d 2
PoLil o g (1-e?) e (Z =£)
R
P=ilR(1-e"?)(e™?)
from maximaand minima
1 —t/2 1
P obtainedwhen e~ = 3
1 1 12R E2 E4
p |1l l]2h_oE B
S0, Finax 0 ( 2}(2} 4 4R 2b
a=2
2b=4R=b=2R =50
E = 20 =25
a 2
Current Electricity
56. Apotential V_is applied across a uniform wire of resistance R. The power dissipation is P,. The wire is then cut

into two equal halves and a potential of V _is applied across the length of each half. The total power dissipation

across two wires is P,. Theratio P, : P is Jx :1. The value of x is
R ufeRier arel fobell Tapear dR & Ri”E RV fawd SRIfaa fobar Sirar 8 | F€T wfth e P2 | 3/ TR &l &1 SRR 91
¥ BIeT ST & Td Yedeb AT A1 @ RRT oR 'V fawa SRifte fabar Sirem @ | &40 i & RRE oR et wif<s & P g |

Sgur P2 P &7 A9 V/x 118 | x &7 A9 g

Question ID : 3666947242
Ans.  Official Answer NTA (16)
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R R/2 R/2
MV VWV VAN
Sol.
| |
I
V,
\'A 2V, 2V; 4V,
p=-—" p="-2t4+—2L=—20
R R R R
P,_4_d16_x
P 1 1 1
x=16
Geometrical Optics
57.  Afishrising vertically upward with a uniform velocity of 8 ms™!, observes that a bird is diving vertically downword

4
towards the fish with the velocity of 12 ms™. If the refractive index of water is 3 then the actual velocity of the

diving bird to pick the fish, will be ms'.
8 ms™' & THHAM I ¥ HEER HUR Iocll 8 b ABS Q] © b U ST, A&ell Bl TR% IR -1g Pl 3R

12 ms ™' & & 9 37 I & | T U BT SUaciiDh g g, I Aoell Bl Udbed (So™) & fau fafear &1 arafas o
ms ™8R |
Question ID : 3666947234
Ans.  Official Answer NTA (3)

Sol V=V +M

Finsh H- .
12= 8+(VBird)%

4

4 = (VBird )E
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Vg =3m/s
Electrostatics
58.  Athininfinite sheet charge and an infinite line charge of respective charge densities +o and +A are placed

3 4
parallel at 5 m distance from each other. Points 'P' and 'Q" are at om and om perpendicular distances from

line charge towards sheet charge, respectively. 'E,' and E, are the magnitudes of resultant electric field intensities

E, 4
at point 'P' and 'Q’, respectively. If E_P — 3 for2o|=|A|, then the value of ais
Q

T 3= AR T d U 3T V@I A & A &7cd HA: +6 Td +A €, Sl fF Tad-—g@m ¥ S m 3 ¢ W)

Th—qHN & FHMIR I & | G A AR Tl Bl A= BT —mUd

4
;maﬁw@%ﬁwﬁg?’qﬁ

E, 4
Q&1'E, vl B e farg P Q' WO fagg i @1 i b R & af 2[o] = ) b e Ty

garad 9+

Question ID : 3666947236

Ans.  Official Answer NTA (6)

Sol. E,= Lo
2ner,  2g,

Elasticity

59.  The elastic potential energy stored in a steel wire of length 20m stretched through 2 cm is 80 J. The cross
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sectional area of the wire is mm?.

(Given,y=2.0 x 10" Nm)

Tdh 20m T TR BT 2 cm T Wi o1 IR g9+ e g Rfast Sorf 80 J 8 | AR &1 3TUReT B &l &hd

mm?g |

(fam 2,y =2.0 x 10" Nm)

Question ID : 3666947237

Ans.

Sol.

Official Answer NTA (40)

1
Enegy per unit volume = 5 stress X strain

Energy = ) stress x strain X volume

80 = %x Y x strain®A x/

1

80:§x2><10“>< x Ax20

(2x107)
40

B 10+1
20

40=10"m’=A

A =40 mm?

20 x A

Rotation

60.

Ans.

Sol.

A solid sphere is rolling on a horizontal plane without slipping. If the ratio of angular momentum about axis of

rotation of the sphere to the total energy of moving sphereism : 22 then, the value of its angular speed will

be rad/s.
el AT 1 UR, T 319 Tiret famT fheiel e %81 2 | I el & 90 & 31ef & uRa: s9S PIoi | P, T
B TIiel B Bl Holl I IGUIT 7t : 22 8, Al 3HDI PO aTel Bl A rad/s € |
Question ID : 3666947238

Official Answer NTA (4)
Angularmomentum _ Angular momentum

Total energy Total kineticenergy

I T

lmv2+llw
2 2

22
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gmRz.W

5 _
1(mv2R2+2mR2w2j 22
2 5
imsz
5 _
Z(mszz) 22
5
422 1
Tw  Tx22 7
w =4 rad/s.
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