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PART : PHYSIC

1. If electric field is gvenas E = % : —J ‘ Then find the dimensions of a and b.
(1) [MLET-SA-T], [MLT=2AT) (2) [MLAT-2A-T], [ML3T-2A-1]
(3) [MLT=A], [MLETAYY (4) [MLTA], IMLT-A]
Ans. (3)
Sol. From principle of homogeneity :

Dimension of [E] = Dimension of |E‘l



L]

_F_mMT? = [MLT=2A-
[E] o= AT [ ]
MLT-2A-1) = 18l
1]
[a] = [MLATA-]
Similarly for b
[MLT A '] = 1]
(5]
[b] = MLT- A
2. In the given circuit calculate the current |
202
i l1
50 5 3
_m_ip 2v
=
{(1)1.5A (2)25A (3)3.5A (4)45A
Ans. (1)
Sol. Given circuit

201

Iy
"

2V
= Balance wheat stone bridge, in 5W resistance current will be zero.

So, we can remove 50} resisiance then circuit will be

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Ihalawar Road, Kota (Raj.) - 324005
Ph. No.:+91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sns RESO at 56677 | Website : www.resonance.acin | E-mail : ect@resonance.ac.in | CIN : US0302RIZ007PLCO24029
Toll Free : 1800 258 5555 [§ 7340010233 I wtaromtmrsmtts [Pomieonbmreta [ wwn sniecomrsmaz [2]veg oo = r

This solution was d load from Ri e JEE (MAIN} 2023 Solution portal PAGE #1
i\ Resonance” | JEE (MAIN) 2023 | DATE : 30-01-2023 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS
2Q 20
Iy
{I
2V
Then.
4«2 B 4
Roq = = = = —(}
T e
R=430
———— AW ——————
It
I,
]I
2Y
LV 2
'R 4



a. A capacitor of capacitance 600 pF is charged by a battery of EMF 100V for along time. After charging,
capacitor is discannected from the battery, and connected by another capacitor with same capacitance.
Find the loss in potential energy of the system.

(1)1.54 (2)4.04J (3)5.04 4)70J
Ans. (1)
Sol. Cy1=600uF

E =100V

—C

=

v
Qi =GV

Qi = (600  10-6) 100 =6 x 102C
Qf _ _(6x107%)" _

Initial Energy = =
2C, 2x600x107°

MNow after disconnecting battery —
Given Gz = 600uF
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Qi—-q
E Cj:|
C:
q

Charge 'g' will flow till the potential drop across the capacitors become same.

g-cv Gi-9_a
CQ
Qi-g=g
Qi=2g
2
g _Bx10" _ .. i02c
2 2

Finally charge on C1and Cz2is 3 = 102 C

= 2 o
Then final energy = -9 . .9 _29° _15y
25,20, 96,

Loss = Eintal — Efinar=3 - 1.5=15J

4. L — R circuit in which X, = R is connected to an DC source the a power factor Py = cosfl, Now a capacitor
is added in the same circuit for which XL = Xc has new power factor Pz = cosfiz calculate the ratio of old
power factor to new power factor.

(1) 42 @ —= (3) 1 (4)2
V2
Ans. (2)
Sol.

If XL =R (given)
Then power factar

R



M1 =COst = —
Z

Z = JR%+ (X —Xp)?

2-VR?:R? - f3R
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pp=B __1
VeR W2

now a capacitor is added in the same circuit

L. C R
—ww—

(~)
o/
=

XL = Xc (given)
This the resentence condition

Z=R
R
Pz=cosBz=== =1
cosflz =
B8
P 2
8. Match the Column of position time & velocity time curves for a particle maving in straight line :
v
X
./ t
(A t () VB
V
. . ——
i S —
B | t (@
X V 4
© | ‘ G t
v
X
\ ‘“7—-—“"1
(D) ' (S)
Choose the correct options
(1) A»R, B-»0Q, C-»P, DS (2) A5, B—»Q, C»R, D-»P
(3 A-+Q, B-»R, CP, D48 (4) A»P,B»Q, C»R, DS
Ans. (1)
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6.

Ans.
Sol.

Ans.
Sol.

A capillary tube of uniform cross—section is dipped vertically in liquid A which rises by 5 cm. the surface
tension of Ais T and density p. What will be capillary rise if capillary tube is dipped in liguid B of surface

tension 2T and density 2p. (Assuming same contact angle in each case)

(1) 10 cm (2) 5 cm (3) 7cm (4) 3 em
(2)
We know
o 2Tcos8

rgh
ha = 21COS8 )

paR
by = ASTISEEE W

2pgR

From equation (1) and (2)

ha=5cm

Far an ideal gas if PT2 = constant, then calculate the coefficient of volume expansion for the gas.

3 3 3
(1) 3T 25 —— 3) = 4) —
(1) (@) = @G 3 ) 13
(3)
fPTE=C 1)
From ideal gas equation
PV =nRT
L
v
Fut value of P in equation (1)
(22T}
(ST A
T3
=C' R
v )
Differentiating the equation with respectto T
TV s
— == 3T =0
vidT v
dv _3r? v?
vy E TR
3
dv = :rVdT
dv = yvdT

Compare both equation

o
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8. Two metallic sphare of radius R and 2R ars having same charge density =. Now these two sphere are

connected by a metal wire, due to which the new charge density of bigger sphere is & Calculate the

ala

1
()2 @ 2 @ = @3



Ans. (1)
Sol. Qi=o=x4aR?=0A
Qz = o = 4n2R)* = 46A

2R 2
= ) )= = x5aA
[R m}'m‘\i‘i—n)\. 3*
Q:= Ec'w“\
3
Q7 10 5 g5 5
S S S
TR e e T c 6
L Two circular coils A & B whose radius are Ba = 1m, Re = 2m and number of turns are Na & Na. The

current flow in caoil A is 1a and in coil B is s magnetic moment of both coils are same. Choase the correct

relation given below:

(1) laNa = laNe (2} IaNa = 4laNa (3) 41N = leNs (4) 1aNa = 2leNe
Ans. (2)
Sol. M=NA

Ma = Mg

Nala{1)2 = N&ls x(2)?

Nala = 4Nals
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10. If charge crossing a cross section of a conductor varies with time t as g =at — Bt2 + 13, Then find

minimum current.

(1) o3& @ o-E (3) 8- = (4) o B

b 7 1 3y
Ans. (4)
Sol. =2 281+ 30
dat

di

2 - _2p+eq

dt p

diidt=0

—2p +6yt=0

t= B3y

d2/dt? = By which is he
P N 2
P R LR
Imin = @ 2{5[3? 1'3‘-.3?1

i
3y 3y

=Qa



o (1117 B 3]]

1. In Bohr model the velocity of electron in 7" orbit for hydrogen atom is 3.6 = 10° m/s. Then find the velocity
of electron in 3% orbit = 7
(1) 7.4 x 105 m/s (2)24 x 10° mi's (3)4.4 x 1P m/s (4) 84 x10°m/s

Ans. (4)

z
Sol. V= UEE m/s

3.6 x108= V= ....{1) [z =1 for H-atom]

(24(1)

1
Vag = Vg'é‘

3.6 x106= §x3.6x105=8.4 x 105 mfs
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12. A person uses —1D lers to see far objects and +2D lens 1o see near objects. Find the distance of nearesi

object which he can see with unaided eye

(1) 20 cm (2) 30 cm (3) 50 cm (4) 35 cm
Ans. (3)
Sol. Let x be the near point distance
= [Sne B B
=X  —ZDie-50
e
25 B0 «x
x =50 cm
13. For a particle performing SHM the equation of motion is x = Asinmt The pelential energy of particle is

=
maximum at t = — . Then calculate p.

(1)8 (2)4 (3) 6 (4)12
Ans. (2)
Sol. X = Asinmt

So Here we can see particle is at mean position and going towards right

t=T/4

v

|<
X=A |
-0

So the potential Energy will be maximum at x = A (Extreme paosition)

-
So time taken by particle fo travel x =0tox = Ain I . T = Time period.

§ED=
B4
Hence =4
14. If maximum amplitude of modulated wave is 120 mV and minimum amglitude is 80 mV then find the

amplitude of each side band.
(1) 5mV (2) 15 mV (3) 10 mV (4) 20 m¥Y



Ans. (3)
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Sol. Given Ac+An=120 ...(1)
Ac—-An=80 ... (2)
Form equation (1) + (2)
2Ac =200
= Az =100 mV
So Am=20mV

A
Side band amplitude = EEE

% Ap
= > = =10 m
; ; ; ; ; —K e - ;
15. If Gravitational field varies with E= —~ , wherek =6 Nm* /kg assuming r = 2 as reference . If Gravitational
r

potential at r = 2 |s 10V, then find the Gravitational potential atr = 3.

100 120 125 110
(1) — s d)ise= =
Y @ T SAST ST
Ans. (3)
: -k
Sol. Given )E:—j
=
dr L=k
ar - K

0]
na
M
ha
W
),

|
|
sl }
I
w
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16. An ohject P of man m slides through & smooth circular track as shown in figure strikes another object Q

at same mass kept at resi. Find the velocity of object Q after collision. Assume perfecily elastic collision:

20 cm

e

(1) 2 mis (2) 1 mis (3) 3 mis (4) 4 m/s

Ans. (1)
Sol.  Energy conservation for cbject P b/w point 1 and 2,

v, = V2gh
=VJ2-10=02
sz =2 mir

momentum conservation of the collision
mp'.fr____ =Ma Ve,

mx2=Myg
Yy = 2m/s

17. Electromagnetic wave beam of power 20 mw is incident on a perfectly absorbing body for 300 ns. The

total momentum transferred by the beam to the body is equal to

(1)2x 107 N-8 (2)4 x 107 N-S (3)35x 107 N-S (4)3.5 x 10* N-S
Ans. (1)
Sol.  We know momentum p = E/C
E = Energy
C = speed of light
pxt
=70
p= 20x107 ><320x10 g
3=10
p=2x%107N-8

18. A ball of mass 200 gm is placed on the top of a tower, whose haight is 20m. A bullet collides with the ball
herizontally with some velocity. The mass of the bullet is 10 gm after the collision , ball falls at ground
30m far from the tower and bullet falls 120m far from the tower calculate the velocity of bullet before
collision
(1) 320 (2) 300 (3) 360 (4) 180

Ans. (3)
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Sol.
m = 200 gram

10g




L
T 1
1
Time of Flight = o gT?=H

1
20 = E x 10 x T2
t=2sec
speed after collisionofball 30 =V x2 = V =15 m/ sec.
speed after collision of bullet 120 = V' x 2 = V' = 60 m/sec.
an It is elastic collision so initial if momentum final momenta
10103« Uu=10x 10"« 5604+ 200 = 10% = 15
10u = 600 + 3000

_ 3600
T

u =360

19. A cylindrical rod, whose cross sectional area is A, length is 2m and mass density is d Is rotating about

|oE . then

an axis which is passing through the centre with kinetic energy E. If angular velocity is e

calculate the value of a.

(113 (21 (3)5 (4 6
Ans. (1)
" ) )
Sol. ]=_\11_ a (dxAxZ]x(2x2}=iAg
12 12 3
REE -;' Il = '% » EAd xwf=E
55 JBE
\ ad
Soa=3

Resonance Eduventures Lid.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Ihalawar Road, Kota (Raj.) - 324005
Ph. No.:+91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at56677 | Wehsite @ www resonance ac.in | E-mail : contact@resonance acin | CIN : US0302RI2007PLCO24029
Toll Free ; 1800 258 5555 @ 7340010333 E‘wﬂwi oo Biearenidy g-.wuwrnruwnem m peustibe comreowate) g:m: e s

This solution was d load from Ri e |EE (MAIN) 2023 Solution portal PAGE # 11

Il Resonance | JEE (MAIN) 2023 | DATE : 30-01-2023 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

20. A man on horse covered Ist half of total distance of a trip with 5m/s velocity. In second half of trip. If goes
with 10 m/s velocity and 15 m/s velocity for equal time to complete the trip If the average velocity of the
man ig ¥/ 7 calculate the value of x.
(1) 50 (2} 70 (3) 30 (4) 80

Ans. (1)

Sol.

1 S5mis gt 4 1

[
L)
l
42 iomis 15mis

d

arg. velocity= 775
dx2+2[
5

‘g =10t + 15t

= 2 =3 -

d =50t

ot 8

25

avgvelotity = 475 4 = l__1_d.__t__;
+ By - |
5 25 “1_1 0" 25|

250 50



50
7
¥ =50
21. A sguare loop with side length of 10 ¢m is placed in a magnetic field in such way that only one side of It

is in magnetic field of 10° gauss which is perpendicular to the plane in inward direction. A mass of
1 gram is attached lo side in the fisld and mass is in equilibrium calculate the emf of the battery

(1) 20 Volt (2) 30 Volt (3) 25 Volt (4) 10 Volt
Ans. (4)
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Sol. Given B = 10° Gauss = 107 = 10T
B=01T,R=10{ {=10cm, m=1gm.
- F=iiB
mg=i'B

1x10%x10= §x10x102x101

V =10 Vaolt

22. Far the given logic gate, draw the graph for output.

’ B
y Input (A)

B Input (B) | |

o1 R @ [

(3} | | (4)_\_‘,_

Ans. (1)
Sol.
-
A =
A
=
B B
B
AA=A
v RB
y=A+B
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23. What is the relation between Young's modulus (Y) modulus of Rigidity (G) Bulk modulus (K) and poison
ratio (a)?

Ans. (3)

Sol. Y¥=2G(1+0) (1)
Y=3K(1-20) .2)

From equation (1) & (2}
2G(1+6)=3K([1-25)

3K 3ok
1+g=—-—
26 G
5o [3K aa{ G
26 MAG+3K)
L. 3K-26 o
2(G+3K)
9RG
We know that =
KGR
*E
Put the above value in equation (3)
IK-2G
5= e (OKG
Y
_ Y(3K-2G)
T 18KG
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