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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Tuesday 26t July, 2022)

TIME:3:00PM to 6: 00 PM

SECTION-A

1. Two projectiles are thrown with same initial
velocity making an angle of 45° and 30° with the
horizontal respectively. The ratio of their
respective ranges will be
(A) 1:42 (B) V2:1
(©) 2:\3 (D) \3:2
Official Ans. by NTA (C)

Ans. (C)

Sol. Let projection speed is u

R, = u’Sin(90°) R, = u’sin(60°)
g g

R, 2
R, 3

2. In a Vernier Calipers. 10 divisions of Vernier scale
is equal to the 9 divisions of main scale. When
both jaws of Vernier calipers touch each other, the
zero of the Vernier scale is shifted to the left of
zero of the main scale and 4™ Vernier scale
division exactly coincides with the main scale
reading. One main scale division is equal to 1 mm.
While measuring diameter of a spherical body, the
body is held between two jaws. It is now observed
that zero of the Vernier scale lies between 30 and
31 divisions of main scale reading and 6" Vernier
scale division exactly. coincides with the main
scale reading. The diameter of the spherical body
will be :
(A)3.02 cm (B) 3.06 cm
(C)3.10 cm (D) 3.20 cm
Official Ans. by NTA (C)

Ans. (C)
Sol. 1 M.S.D=I1mm

I9M.S.D=10V.S.D

1 V.S.D=09M.S.D=0.9 mm

L.C of vernier caliper = 1-0.9 = 0.1 mm = 0.01 cm
zero error =(10—4)x0.1mm = — 0.6 mm

Reading =M.S.R + V.S.R — Zero error

=3cm+ 6 % 0.01 — [-0.06]

=3+0.06 + 0.06

=3.12cm

Nearest given answer in the options is 3.10

Sol.

Sol.

A ball of mass 0.15 kg hits the wall with its initial
speed of 12 ms”' and bounces back without
changing its initial speed. If the force applied by
the wall on the ball during the contact is 100 N.
calculate the time duration of the contact of ball
with the wall.

(A)0.018 s (B) 0.036 s
(C)0.009 s (D) 0.072's
Official Ans. by NTA (B)

Ans. (B)

P, =0.15x12(i)
P, =0.15x12(~i)

‘E‘ =3.6kg-m/s

36=FAt
3.6=100 At
At=0.036 sec

A body of mass 8 kg and another of mass 2 kg are
moving with equal kinetic energy. The ratio of
their respective momenta will be :

(A) 1:1 (B) 2:1 ©) 14 (D) 4:1
Official Ans. by NTA (B)
Ans. (B)
2
K.E= L
2m
2 2
I(1 = Pl , K2 = P2
2(3) 2(2)
Ki=K;
So,
4P,>=P;?
LI
P

2

Two uniformly charged spherical conductors A
and B of radii 5 mm and 10 mm are separated by a
distance of 2 cm. If the spheres are connected by a
conducting wire, then in equilibrium condition, the
ratio of the magnitudes of the electric fields at
the surface of the sphere A and B will be :
A1:2 B)2:1 O©1:1 D)1:4

Official Ans. by NTA (B)
Ans. (B)
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Sol. VA=Vs
KQ, _KQy
RA RB
Q, _R,_!
QB RB 2
c _KQ, . _KQ,
AT R 2 >7B R 2
A B
E,_Q R} Ry 2
E, Q R, R, 1
6. The oscillating magnetic field in a plane
electromagnetic wave is given by By = 5 x 10 sin
10007t (5x - 4 x 10® t)T. The amplitude of electric
field will be :
(A)15 x 10> Vm! (B)5x10°Vm™
(C)16 x 10" Vm™ (D) 4 x 10* Vm™'
Official Ans. by NTA (D)
Ans. (D)
Sol. By=5x10"°

8
v = Speed of wave = 4X510 =8x10’ |:.'.V=X:|

Eo = vBo = 40x10"
=4 x 10*V/m

7. Light travels in two media M; and M, with speeds
1.5 x 10 ms™ and 2.0 x 10® ms™ respectively. The
critical angle between them is:

(A) tan™' (%j (B) tan™' (%)

(C) cos™ [%j (D) sin™' (%j

Official Ans. by NTA (A)
Ans. (A)

I
rarer 90°
R

Sol.

denser

ng sin ic = n; sin90°

nr Vd

sinio= —+=-—*%

nd Vr

Sol.

.. 1.5x10% 1.5

Sin 1 = =—

2x10%8 2
sinic:—
4

3 3

tan ic = ——=>—=
an i POECiReN 1

) » ( 3 j
Ic=tan | ——
J7
A body is projected vertically upwards from the

surface of earth with a velocity equal to one third
of escape velocity. The maximum height attained

by the body will be:
(Take radius of earth = 6400 km and g=10 ms™ )
(A) 800 km (B) 1600 km
(C)2133 km (D) 4800 km
Official Ans. by NTA (A)
Ans. (A)
Yl
m4 3
2Gm
vV, =, /—
R
-GMm 1 V.’  GMm
R 2 9 R+h
GM _GM V;
R+h R 18
GM _GM GM
R+h R 9R
GM 8GM
R+h 9R
L8
R+h O9R
9R =8R + 8h
h= % = 6{% = 800km

The maximum and minimum voltage of an
amplitude modulated signal are 60 V and 20 V
respectively. The percentage modulation index will
be :

(A)0.5% (B)S0% (C)2%

Official Ans. by NTA (B)
Ans. (B)

(D) 30%
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Sol. Vi =60
Vmin = 20
% modulation =

Vi = Vi {100 = [ 90729 )99 - [ 291100
V.. +V. 60+20 80
= 50%

10. A nucleus of mass M at rest splits into two parts
having masses MTand 2TM(M' <M). The ratio
of de Broglie wavelength of two parts will be :
(A)1:2 B)2:1
©O1:1 D)2:3
Official Ans. by NTA (C)

Ans. (C)
M
Sol. Ov=0
M
3 3
O G
[Pl=I
Here Pis momentum
So A= h
P
Hence both will have same de broglie wavelength.

11.  An ice cube of dimensions 60 cm x 50 cm % 20 cm
is placed in an insulation box of wall thickness
1 cm. The box keeping the ice cube at 0°C of
temperature is brought to a room of temperature
40°C. The rate of melting of ice is approximately:
(Latent heat of fusion of ice is 3.4 x 10° J kg' and
thermal conducting of insulation wall is
0.05 Wm'°C™)

(A) 61x10" kgs™ (B) 61x10° kg s
(C)208 kg s (D) 30x10° kg s
Official Ans. by NTA (B)

Ans. (B)

so. [t
::/ A 7 7 ;/;
dQ _ KAAT

dt 1

A=2(0.6%x0.5+0.5%x0.2+0.2x0.6)

12.

Sol.

13.

Sol.

=2(0.3+0.1+0.12)

=2(0.4+0.12)
=2(0.52)
=1.04 m’
Y 1x1072 107

Rth = — = =

KA 0.05x1.04  0.052
dQ _AT 40>0052 _ 5 08x10%1 /5
dt R 10

th
2.08 x 10° =m x 3.4 x 10°

_ 208
3.4x10°

=61x 107 Kg/s

=0.61x107 kg/s

A gas has n degrees of freedom. The ratio of
specific heat of gas at constant volume to the
specific heat of gas at constant pressure will be :

n n+2

(A) (B)
n+2 n

n n
C D) —
( )2n+2 D) n-2
Official Ans. by NTA (A)

Ans. (A)
Cvzﬁ . :(n+2)R

2 P 2
C, n
C n+2

p
A transverse wave is represented by y = 2sin
(0)t —kx) cm. The value of wavelength (in cm) for

which the wave velocity becomes equal to the
maximum particle velocity, will be ;

(A) 4n (B) 2=
O mn (D)2
Official Ans. by NTA (A)

Ans. (A)

y = 2 sin (ot — kx)

Maximum particle velocity = A ®

Wave velocity = %

9=A(D

k

=1L 27
A A

A =27A
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14. A battery of 6 V is connected to the circuit as

shown below. The current I drawn from the battery

1S :

3Q 3Q
_— 5Q
_AWVAV AVW'
6Q 6Q
R P
T ev
(A) 1A (B) 2A
6 4
C) —A D) —A
©) T D) 3

Official Ans. by NTA (A)
Ans. (A)
Sol. Balanced wheat stone bridge in circuit so there is
no current in 5 € resistor so it can be removed

from the circuit.

3Q 3Q

AAAAA, AAAA
YVVYy YVVy

AAAA
YVVy

602

2Q

= +2
18
R, =6Q
v
[=—=—=1Amp.
R p

15.

A source of potential difference V is connected to
the combination of two identical capacitors as
shown in the figure. When key 'K’ is closed, the
total energy stored across the combination is E;.
Now key ‘K’ is opened and dielectric of dielectric
constant 5 is introduced between the plates of the
capacitors. The total energy stored across the
combination is now Es. The ratio Ei/E, will be :

K
(3

A\' c o
1 2
A) — B) —
( )10 (B) s
5 5
Cc) > D) >
( )13 (D) 7%
Official Ans. by NTA (C)
Ans. (C)

vl o Jc @ |C
Sol.
(1) Switch is closed
Ceq=2C

Energy E, :%C v?

€q

E =CV’
(i) When switch is opened charge on right
capacitor remain CV while potential on left

capacitor remain same
Dielectric K =5

C =KC
C =5C
2
E, =l(5c)v2 + (V)
2 2(5C)
_5CVE CV?

E

+
) 10
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16.

Sol.

2

E2:13CV

5
E_ oV _5
E, 13CV’ 13

5
E_>
E, 13

Two concentric circular loops of radii 11=30 cm
and =50 cm are placed in X-Y plane as shown in
the figure. A current I = 7A is flowing through
them in the direction as shown in figure. The net
magnetic moment of this system of two circular
loops is approximately :

(A) %1% Am? (B) —%12 Am’

(C) 7k Am’ (D) -7k Am’
Official Ans. by NTA (B)
Ans. (B)

Magnetic moment

M =—in(0.5) k+in(0.3)" k
M = _(ﬁ_ijg
7 (100 100

= -2 16 k
100

M =-3.52k Am?

17. A velocity selector consists of electric field
E = Ek and magnetic field B:Bj with B=12 mT.
The value E required for an electron of energy
728 eV moving along the positive x-axis to pass
undeflected is :
(Given, mass of electron = 9.1x10'kg)
(A) 192 kVm™ (B) 192 m Vm''
(C) 9600 kVm™ (D) 16 kVm™
Official Ans. by NTA (A)
Ans. (A)
Sol. E=Ek B=12mT
B= Bj Energy = 728 eV
I
Energy = —mv
2
728€V:%><9.1><10’3] x v’
728x1.6x107" =%><9.1x10*31 x v’
v =16 x 10° m/s
E=vB
E=16x10°x 12 x 107
E=192x 10’ V/m
18. Two masses M; and .M; are tied together at the
two ends of a light inextensible string that passes
over a frictionless pulley. When the mass M, is
twice that of M. the acceleration of the system is
a;. When the mass M, is thrice that of M;. The
acceleration of The system is a,. The ratio A will
a’2
be:
M,
M,
| 2
A) — B) =
(A) 3 (B) 3
3 1
C) = D) —
© 5 D) 5
Official Ans. by NTA (B)
Ans. (B)
Sol. a=_8”Mg
m, +m,
Casel My=2m
2 —
ay = mg—mg
3m,

a=g/3
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Case -2
Mz = 3m1
a = 3mg-mg
, =
4m,
g
3.2 = 5
g
3 _3_2
a, g 3
19. Mass numbers of two nuclei are in the ratio of 4:3.

Sol.

20.

Their nuclear densities will be in the ratio of

3%
® (3
&Y
(D)(Ej

Official Ans. by NTA (C)
Ans. (C)

(A) 4:3

C)1:1

1

Radius of nucleus R =R A3

Mass of nucleus

Density of nucleus =
volume of nucleus

mxA

P=7 Where m : mass of proton or neutron
— R’
3

o= mxA
gnR(fA

pocA’

Hence density of nucleus is independent of mass
number

The area of cross section of the rope used to lift a
load by a crane is 2.5 x 10*m?. The maximum
lifting capacity of the crane is 10 metric tons. To
increase the lifting capacity of the crane to
25 metric tons, the required area of cross section of
the rope should be :

(take g =10 ms?)

(A) 6.25 x 10 *m?

(B) 10 x 107" m’

(C) 1 x10*m?

(D) 1.67 x 10 *m?

Official Ans. by NTA (A)

Ans. (A)

Sol. Since breaking stress (Maximum lifting capacity)
is the property of material so it will remain same.

Maximum lifting capacity

breaking stress = :
Area of cross section of rope

10 25

25x10* A
A =625x10"°
=6.25x10* m?
SECTION-B

1. If A:(zi+3j—f<)m and B:(i+2j+2f<) m. The

magnitude of component of vector A along vector

B will be m.
Official Ans. by NTA (2)
Ans. (2)
Sol. A=(21+3j—12)m and E:(i+zj+2f<)m
Component of A alongB= AB
_AB_ 2+6-2
B e
_ g _>
2. The radius of gyration of a cylindrical rod about an
axis of rotation perpendicular to its length and
passing through the center will be m.
Given, the length of the rod is 1073 m.
Official Ans. by NTA (5)
Ans. (5)
ciy
Sol. & | s

N

le/gm

2 2
_m =mk2:>k2=C—:>k ! ¢ —10\/5—5

12 Ji2 2B 28
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Sol.

Sol.

In the given figure, the face AC of the equilateral
prism is immersed in a liquid of refractive index
‘n’. For incident angle 60° at the side AC, the
refracted light beam just grazes along face AC.

The refractive index of the liquid n= TX The
value of x is .
(Given refractive index of glass = 1.5)
Official Ans. by NTA (27)
Ans. (27)
A
n 60°
p=15
s B
Using snell’s law at face AC
1.5 sin 60° =n x sin 90°
4
3W3=+x
x=27
Two lighter nuclei combine to form a

comparatively heavier nucleus by the relation
given below:

X+1X=1Y
The binding energies per nucleon ;X and Y are

1.1 MeV and 7.6 MeV respectively. The energy
released in this process is . MeV.

Official Ans. by NTA (26)

Ans. (26)
Energy released in the given process = Binding
energy of product — Binding energy of reactants
=76x4—-(1.1x2)x2
=304-44
=26 MeV

Sol.

A uniform heavy rod of mass 20 kg. Cross
sectional area 0.4 m” and length 20 m is hanging
from a fixed support. Neglecting the lateral
contraction, the elongation in the rod due to its
own weight is x x 10 m. The value of x is
:(Given. Young’s modulus Y=2 x 10'"' Nm™ and
g=10 ms?)

Official Ans. by NTA (25)

Ans. (25)
IWT
1 9 dx
IN
1 .
LV
y- L&
A dy
m =20 kg
A=04m’
1=20m

let extension is dy in length dx

stress
Y =

strain

. . m
Tension at a distance x from lower end = Tgx

_ mgl
2AY
_20x10x20
2x0.4x2x10"
2500 x 107!
Al =25x10"°
=xx 107

x =25

AL
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6. The typical transfer characteristic of a transistor in

CE configuration is shown in figure. A load
resistor of 2 kQ is connected in the collector
branch of the circuit used. The input resistance of
the transistor is 0.50 kQ. The voltage gain of the
transistor is

Y

~\

g

-

20— ===—==->
15]--—----
104 ——— _ _

100 200

300400 L@ X
Official Ans. by NTA (200)

Ans. (200)

Sol. Current gain in C-E configuration
Al
=>p=—"
Al

Rc=2kQ, Rp=0.50 kQ

AI.R.  5x10° 2

Voltage gain = = X ——
S8 TALR,  100x10° 0.5
-2
_ 10 75:1000:200
5x10 5

7. Three point charges of magnitude 5pC,0.16uC
and 0.3uC are located at the vertices A, B, C of a
right angled triangle whose sides are AB = 3cm,

BC=3\/§ cm and CA=3 cm and point A is the
right angle corner. Charge at point A experiences
N of electrostatic force due to the other

two charges.
Official Ans. by NTA (17)

Ans. (17)

0.3uC
C
32 cm
3cm
Sol. : 0.16 4C
Al 3cm B
F,
- kx5x0.3x107"
: 9x10™*
~9x10”x5x0.3x107"
9%x107*
=1.5x10=15N
9 -12
F, = 9x10 ><5><0.4116><10 _ 8N
9x10
force experienced by charge at A =,/F’ +F,’
= \15° +8§
=4289=17N
8. In a coil of resistance 8Q, the magnetic flux due
to an external magnetic field varies with time as
o= %(9—5) . The value of total heat produced in
the coil, till the flux becomes zero, will
be J.
Official Ans. by NTA (2)
Ans. (2)
2
Sol. ¢=§(9—t2) =0
t=3 sec
e= 902 ot
dt 3 3
: e’ . rlét’
Heat produced in 3 sec = J—dt =I dt =2J
r x
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Sol.

A potentiometer wire of length 300 cm is
connected in series with a resistance 780 Q and a
standard cell of emf 4V. A constant current flows
through potentiometer wire. The length of the null
point for cell of emf 20 mV is found to be 60 cm.
The resistance of the potentiometer wireis .

Official Ans. by NTA (20)
Ans. (20)
v 7800

< L —  —

| «— 300cm ——»}

+—60cm —

A - Cc » I
G
i=0
—_—
II AW\
20 mV

Let resistance of potentiometers wire is R

- 4
R +780

Potential difference across AB

4R
R+780

Potential difference across AC

_ 4Rx60 4R
(R+780)x300 5(R +780)

This should be equal to 20 mV

_ R 50x107 =2x10°
5(R +780)
4R =10"(R + 780)

4R=£+78
10

4R-R 78
10

39R
10

[R=200)]

78

10.

Sol.

As per given figures, two springs of spring
constants K and 2K are connected to mass m. If the
period of oscillation in figure (a) is 3s, then the

period of oscillation in figure (b) will be Jxs. The

value of x is

k
2k k 2k
m m
figure (a) figure (b)
Official Ans. by NTA (2)
Ans. (2)
k
2k k 2K
m m
figure (a) figure (b)
For figure (a) :
_Kx2K 2K
9 K+2K 3
m m 3m
T=2n |— =2m,|——= =27tq/—
\/ K, 2K /3 2K
For figure (b):
Keq=3K, T'=2n /2
3K
1 _ [mx2K ﬁ
T 3Kx3m 3
T'=\2
x=2




