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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : PHYSICS
Ratio of thermal energy released in two resistors R and 3R connected in parallel in an electric circuit is :
(1)1:3 (2)3:1 (3)1:1 (4) 1:27
(2
- Resistance are in parallel.
Potential difference across the resistors are same

E_ (VIR R, 3R 3

E, (VZ/R,)t Ry R 1
E1:E2=3:1

Two particles of equal mass 'm' move in a circle of radius 'r' under the action of their mutual
gravitational attraction. The speed of each particle will be :

(1) &0 @ Sm @ (8T 4 Sn
r 4r r 2r

(2)

A
v

Gravitational force will provide centripetal force.
2 Gm /
(2r)? r 4r 4r

A block of mass m slides down the plane inclined at angle 302 with an acceleration g/4. The value of
coefficient of kinetic friction will be :

(1) 2341 (2) 231 @ 23 (4
(@)

2 2 2 203

Fx= umgcosO

mgsin®

mg sind — ugm cosb = ma
9. 193 _g

2 2 4

1 V3u 1

2 2 4

1 1 3 1
2 4 2" Mo
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4, A stone is projected at angle 30° to the horizontal. The ratio of kinetic energy of the stone at point of
projection to its kinetic energy at the highest point of fight will be -
(1)4:1 (2)1:2 (3)4:3 (4)1:4
Ans. (3)
Sol. V
30°
—V cos30°
Let initial velocity = v
Velocity at maximum height = Vcos30° = @
1
KE+1 = KEinitial = Emv2
2 2
KE2 = KE at hmax = lm @ = smv
2 2 8
So, KE1 : KE2
1 2 3 2
—mv < =nv 4:3 Ans.
2 8
5. If a radioactive element having half-life of 30 min is undergoing beta decay, the fraction of radioactive
element remains undecayed after 90 min. will be
1 1 1 1
1) — 2) — 3) — 4) —
(1) 8 @ 3 B 7 (4) 18
Ans. (1)
Sol. Half life of decay = 30 min.
Initial no. of nuclei = No
N
after 30 min. (1 half life) remaining nuclei = ?0
: ¢ - . Ny
after 60 min. (2nd half life) remaining nuclei = 2
, : - - No
after 90 min. (3rd half life) remaining nuclei = Y
N W 1
No 8N, 8
6. In a young's double slit experiment, two slits are illuminated with a light of wavelength 800 nm. The line

joining A1 P is perpendicular to A1 Az as shown in the figure. If the first minimum is detected at P, the
value of slits separation 'a’ will be

Source P

—

The distance of screen from slits D = 5 cm
(1) 0.4mm (2) 0.2 mm (3) 0.5 mm (4) 0.1 mm
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Ans.
Sol.

Ans.

Sol.

Ans.

Sol.

(2)

S TR ———
/—*’/ Ty =a/2

— —p
Ay
AY
AY
AY
AY
A}
AY
AY
AY
A}
AY

So el

Path difference, Ax = VvD?+a® -D
D

L D? +a% -

2
A a® N .
i D 1+E_1 (Binomial expansion)
r_a
2 2D

a - V5x1072x800x107

a=2x10%m = 0.2mm

Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : If dQ and dW represent the heat supplied to the system and the work done on the
system respectively. Then according to the first law of thermodynamics dQ = dU — dW.

Reason R : First law of thermodynamics is based on law of conservation of energy.

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

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

(2) Ais correct but R is not correct

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

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

4)

Both A and R are correct and R is the correct explanation of A

—_ — — ~—

Which of the following are true ?

(1) Speed of light in vacuum is dependent on the direction of propagation.

(2) Speed of light in a madium is independent of the wavelength of light.

(3) The speed of light is independent of the motion of the source.

(4) The speed of light in a medium is independent of intensity.

Choose the correct answer from the options given below

(1) B and D only (2) C and D only (8) Aand C only (4) Band C only
(2)

C= 1

VHo€o
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9. If the height of transmitting and receiving antennas are 80 m each, the maximum line of sight distance
will be : Given : earth's radius = 6.4 x 108m
(1) 36 km (2) 32 km (3) 28 km (4) 64 km

Ans. (4)

Sol. Omax = \}2Rht +\/2th

max = V2x6400x10°x80 + v/2x6400x10° x80

dmax = 64 Km.
10. In a cuboid of dimension 2 L x 2L x L, a charge q is placed at the centre of the surface 'S' having area
of 4 L2. The flux through the opposite surface to 'S' is given by
1) 9 a9 9 4) 9
( ) 1280 ( 280 ( 380 ( ) 680
Ans. (4)
Sol.  We can put similar cuboid on above this cupboard to make symmetry about charge
oLy A
o
a L
D c
A B
Flux through this whole cube = a
€0
As total faces are 6, so flux through ABCD is Gi
€0
11. Which one of the following statement is not correct in the case of light emitting diodes ?

A. It is a heavily doped p-n junction.

B. It emits light only when it is forward biased.

C. It emits light only when it is reverse biased.

D. The energy of the light emitted is equal to or slightly less than the energy gap of the semiconductor

used.

Choose the correct answer from the options given below :

(1)B (2 C (3)A (4)Cand D
Ans. (2)

Sol.

e
)
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12. The magnitude of magnetic induction at mid point O due to current arrangement as shown in Fig will be
a T.
[e——
AlB )
aE %
—
%
Kol Kol ol
1)0 2) — 3) = 4) =0
M ()na ()Zna ()4na
Ans. (2)
Sol. BO = BAB + BBC + BED + BET
I I I
=0+ M_Oa e O L H_Oa = H_O
4n— 472 @
2 2
13. A person observes two moving trains. 'A’ reaching the station and 'B' leaving the station with equal speed

of 30 m/s. If both trains emit sounds with frequency 300 Hz, (Speed of sound : 330 m/s) approximate
difference of frequencies heard by the person will be :

(1) 33 Hz (2) 80 Hz (3) 10 Hz (4) 55 Hz
Ans. (4)
<30m/s O <30m/s
so. [B | X A |
300Hz 300Hz
A f ViV,
pparent frequency f = VeV, fo

V
(for leaving train) fs = (V + Vsjfo [Vo=0]

fo= [ﬂj «330 = 275Hz

330+30
(for reaching train) fa = v xfo = ﬂstoo— 330Hz

V-V, ~1330-30 -
Beat frequency = fa — fs

=330-275=55Hz
14. Surface tension of a soap bubble is 2.0 x 102 Nm~'. Work done to increase the radius of soap bubble

from 3.5 cm to 7 cm will be : Take {n = %}
(1)9.24 x 104 J (2) 18.48 x 104 J (3)0.72 x 10+J (4)5.76 x 104 J

Ans. (2)
Sol.  The energy for soap bubble is given by U = S x 2 x 4rR2
When 'S' is surface tension R is radius
AU =S x 8n(RZ -R?)
AU =2 x 102 N/m x 8n(72 — (3.5)3) x 10*
_ 16nx107%(49-12.25)
10*
AU = 1848 x 10-8J = 18.48 x 10-4J

2
—5581x107° = 588 x 7x10 6
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15. A single current carrying loop of wire carrying current | flowing in anticlockwise direction seen from +ve z
direction and lying in xy plane is shown in figure. The plot of ] component of magnetic field (By) at a
distance 'a’ (less than radius of the coil) and on yz plane vs z coordinate looks like

A y
4 }
a :
< * : > Z
(0,0,0) e
X
By (0, a, z)
(1)
> Z
By (0, a, z)
A
@ \
z
By (0,a,z)
(©)
z
By (0, a, z)
A
(4)
\/ =Z
Ans. (4)
Sol.
A
y
A By
X z— 00
> Y -0
,” > Z By RN 0 V4
A

X
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16. A car is moving on a horizontal curved road with radius 50 m. The approzimate maximum speed of car
will be, if friction between tyres and road is 0.34 [take g = 10 ms—2]
(1) 3.4 ms! (2) 13 ms™ (3) 14 ms™ (4) 22.4 ms™!
Ans. (2)
Sol.
N me
m -
umg r
For max speed,
mv?
pmg=
V = /ugr
V =40.834x10x50
V=13 m/s
17. Find the mutual inductance in the arrangement, when a small circular loop of wire of radius 'R' is placed
inside a large square loop of wire of side L (L >>R). The loops are coplanar and their centres coincide :
L
Ll @ |
L
2 2
(1) M- 2J2u0R 2) M= V2uoR (3) M = 2v2u4R WM = 2J2u4R
L L L2 L2
Ans. (1)
Sol.
L
Ll @ v
L
B, = Mol _(Sin4501Sind52)x 4
L
4n —
g
2J2,; 2V2ui1 ), oo 2/2u,mR? ).
By =—7F" boy =| ————[("R%) ;o =| ——F— |
nil niL nL
2
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18. The threshold wavelength for photoelectric emission from a material is 5500 A. Photoelectrons will be
emitted, when this material is illuminated with monochromatic radiation from a
(A) 75 W infra-red lamp (B) 10 W infra-red lamp
(C) 75 W ultra-violet lamp (D) 10W ultra-violet lamp
(1) C only (2) B and C only (3) C and D only (4) A and D only
Ans. (3)

Sol. }‘m =550nm, So to eject electrons, the wavelength of light should be A< kth

A <550 nm. So ultra-violet light will be able to eject the electrons.
19. Match List | with List -1

List-1 (Physical Quantity) List-Il (Dimensional Formula)
A. Pressure gradient [. [MOL2T-2]

B. Energy density Il [MIL-1T—2]

C. Electric Field . [M'L-2T-2]

D. Latent heat [ [MLTT-2A-"]

Choose the correct answer from the options given below :
(1) A-ll, B-lIl, C-I, D-IV (2) A-lll, B-II, C-1V, D-I (3) A-lI, B-lll, C-1V, D-I (4) A-lll, B-Il, C-I, D-IV
Ans. (2)

P f
Sol. Al - =——
° & AL
_MLT oo
L3
22
Bl Ug= ENeroy _MLTTZ e

volume L8

-2
C-IV E = E — M -MU'T3A""

q AT
Heat  ener 2=
D L= o S MUTE o
mass mass M

20. A bicycle tyre is filled with air having pressure of 270 kPa at 27°C. The approximate pressure of the air
in the tyre when the temperature increases
(1) 262 kPa (2) 270 kPa (3) 360 kPa (4) 278 kPa

Ans. (4)

Sol. PV = nRT (ideal gas equation)
For constant volume

PocT
R_T
P2 T2

270KPa _ (273+27)K
P, (273+36)K
P, = (270KPa)[@] ~ 278 KPa
300
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21, A body cools from 60°C to 40°C in 6 minutes. If, temperature of surroundings is 10°C. Then, after the
next 6 minutes, its temperature will be °C.
Ans. 28
T -T, .
Sol. 1 —% —«k [—T' all _Tsj
t 2
6 2
20
— =k 40 ——(1
6 (1)
40-T 40+T
=k - ----(2
- [ . 1o) @)
divide (1) & (2)
T=28°C
22, A tennis ball is dropped on to the floor from a height of 9.8 m. It rebounds to a height 5.0 m. Ball comes
in contact with the floor for 0.2s. The average acceleration during contact is —— ms=
(Giveng =10 ms=2)
Ans. 120
Sol.
©®
C.') v=0
9.8m i
5m i
v Vi

\'
v=+429h = J/2x10x9.8 =14 m/s

After collision ball rebound to height 5m
0=vi?-2xgx5

vi = 42x0gx5 = /2x10x5 =10 m/s
vi—(-v) 10+14 24

Average acceleration = = = — =120 m/s?
g t 0.2 0.2
23. A 0.4 kg mass takes 8s to reach ground when dropped from a certain height 'P' above surface of earth.
The loss of potential energy in the last second of fall is J. (Take g = 10 m/s?)
Ans. 300
Sol. Loss in potential energy = gain in kinetic energy

Velocity after 8 sec v2 = 10 x 8 = 80m/s
Velocity after 7sec vi= 10x7 =70 m/s
In last second gain in K.E.

1 1
=5m (v%—vf)=§x0.4 (6400 — 4900) = 300 J

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 : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2023 Solution portal PAGE #9




®
Resonance” | jeg MAIN-2023 | DATE : 29-01-2023 (SHIFT-1) | PAPER-1 | PHYSICS

24, A certain elastic conducting material is stretched into a circular loop. It is placed with its plane
perpendicular to a uniform magnetic field B = 0.8 T. When released the radius of the loop starts shrinking
at a constant rate of 2 cms™' . The induced emf in the loop at an instant when the radius of the loop is
10 cm will be ——mV.

Ans. 10

Sol. - ‘% _ dB3)
at| ot

dr
=Bn2r —
T

=08 xtx2x10x2x 104=10mV.

25. As shown in the figure, three identical polaroids P1, P2 and P3 are placed one after another. The pass
axis of P2 and Ps3 are inclined at angle of 60° and 90° with respect to axis of P1. The source S has an

w
intensity of 256 —- . The intensity of light at point O is ﬂz
m m

z
VAR
P1 P2 Ps

Ans. 24
Sol. I= lpcos?)p
256
li= — cos?2 602 = 32 w
2 m?2
lo = 32 cos? 302 = 24 ﬂz
m

26. A Point charge g1 = 4qo is placed at origin. Another point charge g2 = — qo is placed at x = 12 cm.
Charge of proton is go. The proton is placed on x axis so that the electrostatic force on the proton is

zero. In this situation, the position of the proton from the origin is cm.
Ans. 24
Sol.  As all charges are in equilibrium . forceonqo=0

400 —Qo qo
—e o o
(0,0) (12cm, 0) (x cm, 0)
In equilibrium, K(4qp)(d0) _ K(qp)(qo)
(xx1072)2  [(x-12)x1072]?
4 1 2 1

A__ 1 . E. . Ox—24=x
x> (x-12)2  x x-12

X =24 cm
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27.

Ans.

Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

A Solid sphere of mass 2 kg is making pure rolling on a horizontal surface with kinetic energy 2240 J.

The velocity of centre of mass of the sphere will be —— ms™!
40

T 2 1 5
KE = Elcmw +§mv

2 2 2
= lXEmRZXV_+lmV2 = mv _|_m_vj lmv2= lexvz 22240
2 5 R®2 2 5 2 10

V2 = 22400 v=40m/s

14

In a metre bridge experiment the balance point is obtained if the gaps are closed by 2Q and 3Q.
A shunt of X Q is added to 3Q resistor to shift the balancing point by 22.5 cm. The value of X is .
2

e 2Q
o0 0+225
A B A C"
2 (100~ ) =3¢ ; /=40 cm
é:%;75+25x=62.5x : x=%=2

Two simple harmonic waves having equal amplitudes of 8 cm and equal frequency of 10 Hz are moving
along the same direction. The resultant amplitude is also 8 cm. The phase difference between the
individual waves is —— degree.

120

A1 =8cm.

A2 =8cm

A=8cm

A? = A2 + A2?2 + 2A1A2c0sd

64 = 64 + 64 + 2 x 64 cos¢.

64 =2 x 64 (2 + cosd)

cosp =—1/2; ¢ =120°

A radioactive element 3‘2‘2 X emits two a-particles, one electron and two positrons. The product nucleus
is represented by 2% Y. The value of P is
87

0 0
—ye—deca 2. ,e—deca)
22y _ 2odedy 2By 0 dHe — ) Y Bay 4 e — T y Y
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TARGET: JEE (Adv.) 2024 TARGET: JEE (Main) 2024

for Class XIl Passed Student for Class XIl Passed Student
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