Resonance”’

Educating for better tomorrow

JEE

(Main)

PAPER-1 (B.E./B. TECH.)

COMPUTER BASED TEST (CBT)
Questions & Solutions

Date: 24 January, 2023 (SHIFT-Z)"_ | TIME :(3.00 p.m. to 6.00 p.m)
Duration: 3 Hours | Max. Marks: 300

SUBJECT: PHYSICS

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029

Il " Elfﬂ! . ‘]‘ . . 25. 5555 . 7340010333 facebunk.com/ResonanceEdu utwitter.cunVResonan:eEdu www‘youtube‘currwesowatch Ehlug.resonance ac.in
L E— E— E— E—

This solution was download from Resonance JEE (MAIN) 2023 Solution portal




®
Resonance | JEE (Main) 2023 | DATE : 24-01-2023 (SHIFT-2) | PAPER-1 | PHYSICS

Educating for better tomorrow

Ans.

Sol.

Ans.

Sol.

Ans.

Ans.

Sol.

PART : PHYSICS

If two vectors P =i + 2m] +mk and Q=4i+ 2] +mk are perpendicular to each other. Then, the value of

m will be :

(1) -1 (2)2 Q) 3 (4) 1
(2)

PQ=0w

=>4-4m+m2=0

m=2

Let y1 be the ratio of molar specific heat at constant pressure and molar specific heat at constant volume
of a monoatomic gas and g2 be the similar ratio of diatomic gas. Considering the diatomic gas molecule

as a rigid rotator, the ratio, Y1 s

Y2
21 25 35 27
1) — 2) — 3) — 4) —
()25 ()21 ()27 ()35
(2)
. 2 5
degree of freedom for monoatomic =3, r1 =1 + 3°3
. . 2 7
degree of freedom for diatomic =5, r2=1 + T°%
kil —EXE —E Ans
Fo -3 - E '

Given below are two statements :

Statement I : Acceleration due to earth's gravity decreases as you go 'up' or down' from earth's surface.
Statement IT : Acceleration due to earth's gravity is same at a height 'h" and depth 'd' from earth's surface.
if h=d.

In thelight of above statements, choose the most appropriate answer form the options given below

(1) Statement | is correct but statement Il is incorrect.

(2) Both Statement | and Statement Il are incorrect

(3) Both Statement | and Il are correct.

(4) Statement | is incorrect but statement Il is correct

(1)

The electric potential at the centre of two concentric half rings of radii R1 and Rz, having same linear
charge density A is :

2\ A A
(1) — 2) 3) 4 —
€p 2 €p 4 €p €p
(2)
o
480 480 280
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Ans.

Ans.

Sol.

Ans.

Sol.

Match List | with List Il

List | List Il
A AM Broadcast l. 88-108 MHz
B FM Broadcast 1. 540 — 1600 kHz
C. Television 1. 3.7-4.2 GHz
D Satellite Communication V. 54 MHz — 890 MHz
Choose the correct answer from the options given below :
(1) A-ll, B-lll, C—I, D-IV (2) A-ll, B—I, C-IV, D-llI
(3) A-IV, B-lll, C—I, D-II (4) A-l, B-lIl, C~II, D-IV

(2)

A body of mass 200 g is tied to a spring of spring constant 12.5 N/m, while the other end of spring is fixed
at point O. If the body moves about O in a circular path on a smooth horizontal surface with constant
angular speed 5 rad/s. Then the ratio of extension in the spring to its natural length will be :

(1)1:1 (2)2:3 (3)2:5 4)1:2
(2)

kx = mw? (£ + X)

/+x  k

X _m(oz

I 12.5 14 1

—+1= : — = -1

X 0.5x25 x 0.2x2

£:1_0_ :gzg; £:15

X 4 4 2 X

The logic gate equivalent to the given circuit diagram is

I +5V

o 1 1 (Glow)
—B
Y
B1 W
(1) NOR (2) NAND (3) OR (4) AND

(2)
Out put of the circuit
Gate will be NAND gate

A BY
0 0 1
1 0 1
0 1 1
110
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8. When a beam of white light is allowed to pass through convex lens parallel to principal axis, the different
colours of light converge at different point on the principle axis after refraction. This is called :
(1) Scattering (2) Chromatic aberration
(3) Spherical aberration (4) Polariasation
Ans. (2)
9. A photon is emitted in transition from n =4 to n = 1 level in hydrogen atom. The corresponding wavelength
fro this transition is (given, h =4 x 105 eVs) :
(1) 941 nm (2) 974 nm (3) 99.3 nm (4) 94.1 nm
Ans. (4)
Sol. 1°_13622 lz—lz
A ny ns
-15 8
4x107° x3x10 _136 l_l
7\‘ 12 42
37/
12101 jajgxi=
16
A =941 nm
10. The velocity time graph of a body moving in a straight line is shown in figure.
8 —
6
RE
= 27
@ 0
§ o 2 4 6 8 10
—4 -
—6

— 5 time(s)
The ratio of displacement to distance travelled by the body in time 0 to 10s is :

(M1:2 21:4 (3)1:3 (4)1:1
Ans. (3)
Sol. |Ar| =16-8+16-8=16
distance = 16 + 8 + 16 + 8 =48
Ans.  1/3
11. A long solenoid is formed by winding 70 turns cm-'. If 2.0 A current flows, then the magnetic field
produced inside the solenoid is (o = 4w x 1077) TmA-T)
(1) 88 x 10T (2) 1232 x 10T (3)352 x 10T (4)176 x 104 T
Ans. (4)
Sol. B =po Ni
Cdnx 107 x O o
105
=47 x 10°x 70 x 2
=1758 x 103 T
=176 x 10T
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12.

Ans.

13.

Ans.

Sol.

14.

Ans.

Sol.

15.

Given below are two statement : one is labelled as Assertion A and the other is labelled as Reason R
Assertion (A) : Steel is used in the construction of buildings and bridges.

Reason (R) : Steel is more elastic and its elastic limit is high.

In the light of above statements, choose the most appropriate answer from the options given below
(1) Both A and R are correct but R is the correct explanation of A

(2) Both A and R are correct and R is the correct explanation of A

(8) A'is not correct but R is correct

(4) A'is correct but R is not correct

(2)

The frequency (v) of an oscillating liquid drop may depend upon radius (r) of the drop, density (p) of liquid
and the surface tension (s) of the liquid as v = rarPsc. The values of of a, b and respectively are :

311 3 11 31 1 3 11

0 [‘z’z’zj & [‘5"55} 'y [5’5"5] & [5"5’5)
(2)
[r] = [c]
p=Tom3

\'
&0 F_MT? _MT-2

L L
LI, &

T

T-1 = La[ML-=3]b.[MT-2Jc
T-1 = LLa-3b_\b+cT-2¢c
by comparing

a—3b=0 b+C=O +2C=+1
a—3x_—1=0 b=—l c=l
2 2 2
3
a=——
2

The electric field and magnetic field components of an electromagnetic wave going through vacuum is
described by :

Ex = Eosin(kz — ot)

By = Bosin(kz — ot)

Then the correct relation between Eo and Bo is given by

(1) EoBo = ok (2) Eo = kBo (3) kEo = ®Bo (4) oEo = kBo
(3)

E, o

B "k

= KEo = 0Bo

A cell of emf 90 V is connected across series combination of two resistors each of 100 Q resistance. A
voltmeter of resistance 400 Q is used to measure the potential difference across each resistor. The
reading of the voltmeter will be :

(1) 45V (2) 40V (3) 80V (4)90V
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Ans. (2)
Sol.
400Q
V R2
Ri Re AV AMMA
VWV 80 Q 100 Q
100 Q 100 Q =
[
|} ""90v
90V
80
VR1 =90 x ———— =40V
M= 80 1100
16. A metallic rod of length 'L" is rotated with an angular speed of '®' normal to a uniform magnetic field 'B'
about an axis passing through one end of rod as shown in figure. The induced emf will be :
X X X
X 4 X
X X X
X X X
(1) 12124, ) Tgaz, BL?w (4) TR
2 4 4
Ans. (3)
Sol. e=VBY/
1
jdz—: = J.B(wx) dx
0
L
2
€= Bo{%}
0
Bol?
&=
2
17. Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.

Assertion (A) : A pendulum clock when taken a Mount Everest becomes fast.

Reason (R) : The value of g (accereration due to gravity) is less at Mount Everest than its value on the
surface of earth.

(1) Both A and R are correct but R is Not the correct explanation of A

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

(3) A is not correct but R is correct

(4) A'is correct but R is not correct

Ans. (3)
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18. If the distance of the earth from Sun is 1.5 x 10% km. Then the distance of an imaginary planet from Sun,
if its period of revolution is 2.83 years is :
(1) 6 x 108 km (2) 3 x 108 km (3) 6 x 107 km (4) 3 x 107 km

Ans. (2)

Sol.  Distance from sun to earth
=1.5x10°m

Tpianet = 2.8 earth year
Distance of planet from sun.

T _R
2 R3
365 V (15x10°)’
( j == : RS =(1.5)% x 1078 x (2.8)2
2.8x365 R,

R2~3x10°m
19. In an Isothermal change, the change in pressure and volume of a gas can be represented for three

different temperature ; T3 > T2 > T1 as :

T Ti
PATiT, To P T1T2 8 PA T, PATsT,
\ I3
(1) (2) 3) 4)
v Y =v v

Ans. (1)

Sol. PV = nRT
at constant temperature
P oc 1/V = curved graph between PeV
=asV Tis, Pl is.

nRT
at temperature P1 = !

at temperature T2

nRT
P, = 2
S,
at temperature T3
P, nRT 4
Vv

as T1<Ta< T3

= P1 < P2 < Ps for particular volume V
P 4

Pofeee oo

(=30 IR

v
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20.

Ans.

Sol.

21,

Ans.

Sol.

22,

Ans.

Sol.

An a — particle, a proton and an electron have the same kinetic energy. Which one of the following in
correct in case of their de—Broglie wavelength :
(1)7\.a>7\.p<7\,e (2)7»a<7\,p<7he (3)}\,a=}\,p=7\.e (4)7La>7up<7\.e

Ae > Ap > Aa

If copper wire is stretched to increase its length by 20%. The percentage increase in resistance of the

44
2 2
Ri_(4]) (éj _25
R, ly 6 36
% change in resistance = ol x100 = 44%

Three identical resistors with resistance R = 12Q and two identical inductors with self inductance
L = 5 mH are connected to an ideal battery with emf of 12 V as shown in figure. The current through the

battery long after the switch has been closed will be A.
L R
S Ty T o N\‘i\ﬁ\__.\
R
W
R L
AT —
ﬁ;m' .k
3
at t —» o insulator behaves as a closed circuit
120
AMAAAA
YYYYVYVY
120
AAMAAAA
YYVYVYYY
120
AAAAAA
YYVYYVYVY
| |
I 1
12v
all resistors connected in parallel with battery
R 12
Reg= —=—=4Q
T Res
' . V12
current from battery is equal to i= R -1 3A

€q
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23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

A spherical ball of radius 1Tmm density 10.5 g/cc is dropped in glycerine of coefficient of viscosity 9.8
poise and density 1.5 g/cc. Viscous force on the ball when it attains constant velocity is 3696 x 10~ N.

The value of x is (Given, g =9.8 m/s2 and n = %)

7
2 —6 3
v i 2gr°(dy —dy) _ 2x9.8x107°(10.5-1.5)10 2 %10 m/s
I 9x98
F =6 mnrv

=6 x % x 98 x 103 x 2 x 10 = 3696 x 107 N

A body of mass 1kg begins to move under the action of a time dependent force F= (t?+3t21)N , where i

and j are the unit vectors along x and y axis. The power developed by above force, at the time t = 2s,

will be W.
100
t=0
a =ti+3t?]
N D -
dv——i+t3j, v=—i+t3j
2
~ R 2 . i3
P-Fyv=(i+a —i+t3J={—+3t5}
2 2

4
att=2P = 8?+3><32=100 watt.

A mass m attached to free end of a spring executes SHM with a period of 1s. If the mass is increased by
3 kg and period of oscillation increases by one second, the value of mass mis ___ kg.

1
Using, T=27c\/E
k
ﬂ
L_1_275 ”
ey beteoNg
2 gn&
k
m (1) _1
m, 2 4
m;, _l
m;+3 4
m1 =1 kg
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26. The energy released per fission of nucleus os 240X is 200 MeV. The energy released if all the atoms in
120 g of pure 240X undergo fission is x 1025 MeV. (Given Na = 6 x 10%)
Ans. 6

Sol. no. of atoms = 12 x 6 x 102 =3 x 1023
200

Total energy released = 3 x 1022 x 200 MeV
=6 x 1025 MeV

27. A uniform solid cylinder with radius R and length L has moment of inertia 11, about the axis of the cylinder.
A concentric solid cylinder of radius R' = R/2 and length L' = L/2 is carved out of the original cylinder.
If I is the moment of the inertia of the carved out portion of the cylinder then 11/I2 (Both 11 and I are about

the axis of the cylinder)

Ans. 32
Sol.  Thus 1132
I,
\R_/
b4
—
—
MOI of solid cylinder
2
. m m
density=p= — =
v R%
R/2
1/2
mz
m,(R/2)
12 =
2
1 m RV (¢\(RY m RY ¢
Io= — xm—| |=1||=]| where, mz= x| —| =
2 nR?%¢ 2 2)\2 nR2/ 2) 2
1
2 —mR
Iz = lmR = 1—1 2 :%

282t gt ClprREm—
2 32
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28. A single turn current loop in the shape of aright angle triangle with sides 5 cm, 12 cm, 13 cm is carrying
a current of 2A. The loop is in a uniform magnetic field of magnitude 0.75 T whose direction is parallel to
the current in the 13 cm side of the loop. The magnitude of the magnetic force on the 5 cm side will be

1 N, the value of x is

130
Ans. 9
Sol.

Fscm = iB/sin®

S2x 075w 12 9
100 13 130

29. A parallel plate capacitor with air between the plate has a capacitance of 15pF. the separation between

the plate becomes twice and the space between them is filled with a medium of dielectric constant 3.5.

Then the capacitance becomes % pF. The value of x is
Ans. 105

goA
Sol. C-= 15pF = T
kegA 3.5 105
C'= =—C=—pF
2d 2 P

30. A convex lens of refractive index 1.5 and focal length 18 cm in air is immersed inwater. The chages in

focal length of the lens will be cm. (Given refractive index of water = 4/3)
Ans. 54
Sol.

igem — |
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1 1 1

L I 1
(R1 sz 9 )
e

' ke Ri Re

MSNd from equation (1)]

R, R,

1_(32_4(1

f, 4/3 9

11

f 9

f=72cm

Af=72-18 =54
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TARGET: JEE (Adv.) 2024 TARGET: JEE (Main) 2024

for Class XIl Passed Student for Class XIl Passed Student

o VISHESH COURSE L@ﬂ! ABHYAAS COURSE

MODE: OFFLINE / ONLINE o= MODE: OFFLINE / ONLINE

[ ] CLASS STARTS [ ) CLASS STARTS

£::) 10™ & 17" April ::) 10™ & 24" April
SCHOLARSHIP ON THE BASIS OF JEE (MAIN) 2023 %ILE / AIR
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