[

e} SCRIBD millions of books, audichooks, magazines, documents, sheet music, and more for free,

Resonance”

Educating for better tomorrow

JEE

(Main)

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

COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 26 July, 2022 (SHIFT-1) | TIME : (9.00 a.m. to 12.00 p.m)
Duration: 3 Hours | Max. Marks: 300

SUBIJECT: 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 : US0302RJ2007PLCO24029
Toll Free : 1800 258 5555 7340010333 ey oy Reorarcet iy n'.wllrrr‘lwﬂmanm sy Emw yersube comyesovich mm, TERORE 4 i

This solution was download from Resonance JEE (MAIN) 2022 Solution portal

Resonance | JEE MAIN-2022 | DATE : 26-07-2022 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

PART : PHYSICS

1. Two particles are projected simultaneously from a point with angle of projection 30° & 45°. If both reach

to their maximum height at same time then ratio of their initial velocity is :

(1) V2 22 (3) 3 4)3
Ans. (1)
Sol. Ti=Tz



Ans.

Sol.

Ans.
Sol.

u, sinB; U, sind,
g g
Uy sinb; sind5® 1 g_&
e

In a electromagnetic wave magnetic field is given by B = (2x102T)sinfx + wt)j the electric field will be

(1) E':BNICsin(wnkx)I; (2) E=—6N/Csinfwt + kx)k
(3) E = —6N/Csinfwt+kx)j (4) E = 6N/Csinwt + kx)i
2)

E=BxV

- lox 102 sinkx+ wi] < (3108

- E - _6N/Csinfwt + kx)k

A particle of mass m is attached at the circumference of a disc of mass m and radius r, released from the
position as shown in figure. Disc can rotate about a horizontal axis passing through centre and in the
plane of disc. Find angular speed of particle when it is at lowest point :

m

I'_ (o ! ——
(1) J 259 @ 2 (3) (22 “ 22
5R V5R V5R V&R
(1
By energy conservation ki + Ui = ki + U

f s AY
0+mgR= i im? —mgR ; l!ﬁerFIE!mE:ngH
2 2| 4 )

—
@?=2mR; o= (169

5mR?
8 Y sR

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 : US0302RJ2007PLCO24029

Toll Free ; 1800 258 5555 [5 7340010333 K scevcoxcomerarcetds [T swtercombusanzrebas [ www yomabe comresonaten [2] bog resamsnce 2c v

This solution was download from Resonance JEE (MAIN) 2022 Solution portal PAGE #1

Res0nsnce” | jeg MAIN-2022 | DATE : 26-07-2022 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

4.

Ans.

Sol.

Ans.

Sol.

In the given combination find total charge provided by battery :

(1) 50 uC (2) 100 uC (3) 200 uC (4) 400 uC
(3)

C=Ci+Cz2+C3+Cs

=1+2+3+4=10uf

Q=CV =(10)(20) = 200 uC

A particle is performing simple harmonic motion along a straight line. Then the graph of velocity of particle
as of displacement from mean position is given by :
(1) Circle (2) ellipse (3) straight line (4) parabola
()
——

v=onVAZ-—x?



Ans.

Sol.

Ans.

2 z 2
v v . v X
=AZ—x2; — 4= A?; —fe—
2 2 2 2
[0} w (w%) A

7 moles of monoatomic gas undergoes temperature charge of 40 K. Find AU :

(1) 3500 J (2) 3000 J (3) 4000 T (4) 4500 J
(1)
AU = £ xRaT
2
£ \
AU = 3><7| 25} 40)=7 x 25 x 20 = 175 x 20 = 3500 J.

2" 'la)

A drop of liquid (Surface Tension = 75 dyne/cm) of radius 1 cm disintegrate into 729 identical drops find
AU in the process

(1)4.5x10-"°J (2) 7.5 <10y (3)3.5x10%J (4)4.5x510%J

(2
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Sol.

Ans.

Sol.

Ans.

Sol.

Given surface tension

T =75 dyne/cm

Here, 4 =zR? = oL 7rd.729
3 3

R=9r

AU =729.T 4ar2 - T.41R2

=T4zR2 (9 1)
= 8.T.47R2=8 « 75 x 105 x 47 x 10~ = 7536 x 107

A monoatomic gas having pressure 'P' and Volume 'V'. Now the gas is compressed suddenly by 1/8 of

it's Volume. Find the new pressure

(1)16 P (2)32P (8)48 P (4) 249 P
@)
PV = constant where y = 1+£ =1 s = =

f 3 '3

1 5
2 [
Now PV3 =P'| %]3

1Bl
2

P-— = P=32P

o)

A charged particle is moving in uniform magnetic field. B —(Ei —3]} T such that the acceleration is

a= [ﬂ; —4}) m/s2. Then the value of «

(1) 6 2)12 (3) -6 (4)-8
3)

Ba=0

(2i - 3j)(ai — 4~ 0

20+ 12=0

=0
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10. Find current in the circuit shown above
(9
= =
WAM—— A — AW~
Ad4n C|l 20 B D
40)
I
| I
40V
(1)20A (2)10 A (3)5A (4)30A
Ans. (2)
B
Sol. D
l 4o0v
| _0 10A
4
11. In an amplitude modulated wave upper and lower side band frequencies are 10MH: and 6MHz
respectively find band width of signal
(1) 8 MHz (2) 6 MHz (3) 4 MHz (4) 2 MHz
Ans. (3)

Sol. Band width = upper frequency — lower frequency = 10 — 6 = 4MH:

12. In a YDSE the fringe width is found 12 mm in air. Now setup is shifted in liquid of refractive index,
u = 4/3, what will be the new fringe width.
(1) 3 mm (2) 6 mm (3) 9 mm (4) 9 mm
Ans. (1)
Sol. B= =
d
Baia L

u
B W Restsryrd

B n 413 4

B':% (B):%mz:gmm
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13. The graph between 1/u and 1/v for a equi-convex lens for a real image of real object is as shown if

refractive index of material of lens is u = 1.5, find radius of curvature of each surface :

v
0.10
~010 1lu
(1)10m (2) 20 m (3)30m (4)40m
Ans. (1)
so. 138
v 4 N
1-0= .
f
L 0.1
f
18 (w=1) 2)_010
f \R)
%% ~01=R=10m
14. When a car is approaching the observer, frequency observed is 100 Hz. While the car is separating, the

observed frequency is 50 Hz. If observer runs with the car then observed frequency is x/3 Hz then value

of x will be :

(1) 125 Hz (2) 150 Hz (3) 175 Hz (4) 400 Hz
Ans. (1)
sol. |—Y ]f=100 (1)

I'\ _VS,

| =¥ |f=5o nl2)

\v+v, )

M:Q‘ gl

V=V, 3

from (1)

3V _ 100

2

el X - x =200 Hz

3 3
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15. Light of wavelength 900 nm and intensity 100 W/m?falling on a plate. Find the no. of photons falling on

1 cm? area of plate in one sec :

(1) 45 = 105 (2) 20 = 10" (3) 35 % 10"3 (4) 45 = 10"

Ans. (1)
Sol. I= EE
AL
34 8
100 < Nx6.64x10 xSx;O

107 %900 =10



_ 100x10 *x900x10° 900

—_—— e il
6.6x10 % x3x10° 19.8
N =45 x 105
16.
10kg
— 100 k |
F g | 20 kg T a=2m/s?
All surfaces are smooth. Find F in Newton
(1) 3000 (2) 3360 (3) 4460 (4) 5000
Ans. (2)

Sol. F=100A + 20A + 10(A-2)
T-200=20=x2=T=240N=10(A-2)
A=26
F =2600 + 520 + 240 = 3360

17.
P =40 O Q
VAN };J AW
“— 4y —>
In the given diagram of meter bridge balancing length is 40 cm, if an extra resistance is connected in
series with P, the balancing length is found at 80 cm. Find this extra resistance :
(1) 200 (2) 4002 (3) 6002 (4) 8002
Ans. (1)
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Sol. £ _40 - p=Z2q
Q60 3

18. An electron and neutron are moving such that their De-broglie wavelength are equal and velocity of

electron is x times of velocity of neutron. Find the value of x. Given ma = 1.6 x 1027 and me = 9.1 x 10—

(1) 1550.23 (2) 1758.24 (3) 1958.22 (4) 1960.24
Ans. (2)
Sol' 3] =~

meve mﬂvﬂ
he = An
h h {mn )
T Ve =|—""|Vn
mEVE ml'lvﬂ mE g




Ve = X(Vn)

m,

X = =1758.24

e
19. A radioactive sample is decaying at rate of 4250 disint/min, After 10 minutes it is found to decay at rate

of 2250 dis/min then decay constant of sample is.

il i . i 1 . Bl =
(1) SDIn(l.aB)mm (2) 15In(l.8) min (3) 10In(1,6)m|n (4) 10In(1.8)mm

Ans. (4)
Sol. A=A
2250 = 4250 e
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20. A rocket went up to height of 32 km from earth surface. What will be the percentage loss in weight?
Radius of earth is 6400 km.
(1)0.5% 2)1% (3)2% (4) 4%
Ans. (2)
mGM
Sol. wi=ng = R

wz=mg' = mgﬁ—%]

2h—]
mg{ =1 J
W, —w; mg-mg r
w, mg  mg
- oh ST 1
"R 6400 100
% loss = 1%
21. In hydrogen spectrum wave length of 1! line of Lyman series is &, Then the difference between the wave
length of 3" line of paschen series and 27 line of Balmer series is ak, what is the value of a :
(12 (2)3 (3) 4 45
Ans. (4)
Sol. In hydrogen atom (r = 1)

1 paez| Lt

15t line of Lyman series [m =1 and nz2 = 2]

1 10

4 1 3a
—_— =— ——
3Ry R, 4
31 line of paschen series [n1 = 3 nz = 6]
l:HH _ =HH{—471—| = By
s 9 36 36 12
2" line of Bolmer series [ni = 2 and nz= 4]
1 [ule 18], 16
=g
3RH

x4 18]

12 1R 2R _1A | 20



el ey
e T )
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22.

Ans.

Sol.

23.

Ans.

Sol.

24.

Ans.

Sol.

Tma= 350

? 50 kg monkey

1) Tension is 700 N when moves upward with constant velocity
2) Tension is 350 N when moves downward with constant velocity
3) Rope breaks when moves downward with acceleration 4 m/s?
4) Rope breaks when moves upward with acceleration 5 m/s?

(4)

Tup=m(g + a) =50 (10 + 5) =750 N

Taown =m(g—a) =50 (10-4) =300 N

(
(
(
(

Two coils of radius 20 cm having 400 & 200 turn respectively then ratio of magnetic field at centres if
current in both coils is same, will be

E”Q:i 2)1:2 (3) 4 :1 (4)1:4
toN;i
Bw—L
2R,
_ kghil
2R,

B, _ NESEHUS

B, N, 200 1

Diameter of a wire of length 6.8 cm is measured by screw gauge of pitch 0.5 mm with 50 division on
circular scale. If main scale reading is 1.5 mm and main scale coincides with 7" division of circular scale
then area of curved surface of wire will be :

(1) 3.35 cm? (2) 3.54 cm? (3) 3.75cm? (4) 3.95 cm?

(1)

Diameter of wire = 1.5 mm + i%/} =x 7 mm

=1.5mm + x 7 mm

=1.57 mm

A =2qrl

= ndl

=314 x 1.57 x 6.8 = 10" cm?
=3.35cm?
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25.

10kQ2

‘|' 100V —120V

Maximum current through Zener diode will be

(1) 4mA (2) 6BmA (3) 7TmA (4) BmA
Ans. (3)
Sol.  Voltage across zener diode = 40 volt constant
1(40 kQ2) = 40

Current in 40 k(2 1 = TmA constant
Maximum voltage across 10 k& = 120 — 40 = 80 volt
Maximum current in 10 k2 = % mA =8mA

Maximum current through zener diode =8 — 1 = 7mA
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