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IMPORTANT INSTRUCTIONS:
(1) The test is of 3 hours duration.
(2) The Test Booklet consists of 90 questions. The maximum marks are 300.

(8) There are three parts in the question paper consisting of Physics, Chemistry and Mathematics

having 30 questions in each part of equal weightage. Each part (subject) has two sections.

(i) Section-A: This section contains 20 multiple choice questions which have only one correct

answer. Each question carries 4 marks for correct answer and —1 mark for wrong answer.

(i)  Section-B: This section contains 10 questions. In Section-B, attempt any five questions out of
10. The answer to each of the questions is a numerical value. Each question carries 4 marks for
correct answer and —1 mark for wrong answer. For Section-B, the answer should be rounded off

to the nearest integer.
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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1.  Kinetic energy of electron, proton and a-particle is
given as k, 2k and 4k respectively then which of the
following gives the correct order of de-Broglie
wavelength of electron, proton and a-particle?

(1) Xp>ha>Re (2) Xa>Xp>he
(3) Ae>Ap>Aa (4) he>ha>Np

Answer (3)
Sol. n=—1__
J2m K-E-
1 1 1
=S Ay iA, A, = : :
cP Um, J2m,  fi6m,

= }Le > )bp > }M(x
2. Ifthe height of a tower used for LOS communication
is increased by 21%. The percentage change in

range is

(1) 5% (2) 10%

(3) 15% (4) 12%
Answer (2)

Sol. New range is /2R(h+0.21h)
= J2R(1.21)h
=1.W2Rh

% increase in range = 10%

3. Pick the correct graph between potential V at
distance r from centre for the uniformly charged
spherical shell of radius R.

v v
(N KQ| ... (2) KQ [ ..
R ¥ R ;
v v
(3) (4) kKa
R
r R r
Answer (4)
Sol. V=K—Q forr<R
R
V= Q forr>R
r

4. A block of mass m is connected to one end of a
spring and kept on a smooth surface. The other end
of the spring is connected to fixed shaft rotating with
constant angular speed . Find tension in spring.

®
fe—r—>
LI
mao?r
RN (2) 2me?r
3
(3) mw?r 4) = mo?r
O 2
Answer (3)

Sol. T=mw?r

k, k,
3. j—mmp m —fﬁmﬁ\—E

For the oscillations exhibited by the spring block
system, on smooth surface, along the springs, the
time period is equal to

on m(k, +ky) 2) 2n m(k, +ky)
kik, 2k k,
f m [ m
3) 2 4
@) nk1+k2 ()nk1+k2

Answer (3)
Sol. Both springs can be considered equivalent to a
parallel combination of springs

= keq=k1+k2




@®
Aakash

jDcvus]

Sol. Both (A) and (R), are true and escape speed on
moon is less due to its small radius and
acceleration due to gravity as compared to earth.
The amount of heat supplied to a gas in a system
is equal to 1000 J, the system in return does 200 J
of work on the surrounding. Find charge in internal
energy of the gas.
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Two identical current carrying coils with same

centre are placed with their planes perpendicular to (1) 800J (2) 1200 J
ea(?h other as showr'L o (3) 1000 J (4) 1100 J
If /:ﬁA_ and radius of coils is R = 1 mthen | A oo 1)
magnetic field at centre C is equal to . . .
" Sol. Using first law of thermodynamics
(1) no 2) 70 AQ=AU+W
AU = 1000 - 200
(3) 2po @) 2 g
=800J
Answer (1)
Sol. i =2A 10. On a planet p (mass density) is same as that of
o earth while mass of planet is twice than that of
Bret = \/Bf + 822 earth. Ratio of weight of a body on surface of planet
to that on earth is equal to
Hof ’ Hof ’ %
5] +(5%) 1 @ (2"
= o 3) (2)7% @) 2
7. A ball of mass m and radius r and density p is Answer (2)

dropped in a liquid of density po. After moving for
some time, the speed of the ball becomes constant,
equal to vo. The coefficient of viscosity of the liquid

M, M/%

s Sol. 2p - Aﬁ— i
mg (. Po mg Po
L G

6nrv,
M9 (1, R LN, P_oj
3mrv, Po 3mrv p

) (4)

)"

Answer (1)
Sol. 6mnrvo = vpg — vpog - (2)%
=vg(p—po) 11. Assertion (A): Range of a horizontal projectile is
= ﬂg (p - Po) maximum when angle of projection is 6 = 45°.
P Reason (R): Range is maximum when sin(20) = 1.
n :ﬂ(1_p_0j (1) (A) and (R) both are true and (R) is correct
6rrvy p explanation of (A)
Assertion (A): Earth has atmosphere and moon (2) (A) and (R) both are true but (R) is not correct
doesn't. explanation of (A)
tl?]e?s?n (rlt?: Escape speed on moon is less than (3) (A)is true and (R) is false
at of earth.
(1) (A) and (R) are correct and (R) is the correct (4) Both (A)and (R) are false
explanation of (A) Answer (1)
(2) (A)and (R) are correct but (R) is not the correct u?sin20
explanation of (A) Sol. R= g
(3) (A)is true, but (R) is false ] _
(4) (A)and (R), both are false = For Rmax, sin(20) = 1
= 0=45°

Answer (1)




Aakash JEE (Main)-2023 : Phase-2 (06-04-2023)-Morning

12. The capacitance of capacitor can be varied by filling 13. The given figure shows a long cylindrical shell

dielectric constant K = 4 as shown in figure. As x having current / flowing uniformly along the wall.
_ _ d The graph showing the variation of magnetic field
varies, the capacitance changes. For x =3 the (B) with the perpendicular distance(r) from the axis
of the shell is
By

equivalent capacitance is G and for x =%, the

equivalent capacitance is 2 pF. Find the value of C1
in uF

R

(1) 4 2) 3
4 3
3) = 4) =
3) : (4) >
Answer (3)
SSOAX480AX3
__d 2d
Sol. C; = 3eA _ 62A
d d
_ﬁ 3x6
S d 9
2g5A
= =2 uF
( d J g
380AX3X480A
c __2d d
! 3pA |, 1220A
2d d

2]

£gA 182

3
312
_ﬁ(f )
d (3 45
2

d 27

_12[ 54
9 d

.......

Ba
(1
r=R >r
Ba
N \
i - R >r
Ba
Y —\
r; R >r
Ba
4)
r=R >r
Answer (2)
7Sol, Using Ampere’s circuital law
Binsize = 0
pi
Bousside = ﬁ
1
Boutside o 7

14. Which of the following logic gate is correct

according to given circuit?

p5V
AR
(1) OR gate @
(3) AND gate (4
Answer (1)

Sol. Output = A+ B= OR gate

-4-

) NAND gate
) NOR gate
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15. Find the radius of the orbit corresponding to the 4t
excited state in Li**. (ao is the radius of first orbit in
H-atom)

1) —a
(1) 3
16
2) —a
2) 3 %
(3) 25a0
(4) 12a0
Answer (1)

2
ENG

Sol. r, =
n z

3

16. In the given diagram, different type of transition of
is named as A, B, C and D, then which transition
emits shortest wavelength.

A B
n=4
J C D —
n=2
n=1
(1) A (2) B
() C (4) D
Answer (D)
Sol. For particular atom
)\’ oC L
AE
AE (iz_ g}
ny  n
RxAAEm(l_l.__ T )~ Kx0.486
9 16 14

16
For C, AE « 1.1 =K E ~Kx0.1388
4 9 3

For D, AEoc(1—%)=K ~Kx0.75

So, for D, AE is high, so Ap is shortest.
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17. During simple harmonic motion of a pendulum, the
square of time period (T2?) can be plotted against
length of pendulum (/) by

T2A

™) /

S

-

©)

-

4)

Answer (1)

Sol. T = Zn\/z
9

T2 |

18. In an EM wave ratio of average electric field and
magnetic field energy density in a region of wave is
equal to

Answer (3)

Sol. Average energy density contained with electric and
magnetic field component of an EM wave remains
same.

19. A rod is fixed at one end and other end is pulled
with force F = 62.8 kN, Young’s modulus of rod is
2 x 10" N/m?. If the radius of cross-section of rod
is 20 mm the strain produced in rod is

F—>F=62.8kN
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(1) 25%x10°3 (2) 25 %10+
(3) 2x10°3 (4) 2x10¢
Answer (2)

3
Sol. Strain - (_) _ 62.8 ><210 11
AY ) 3.14x(0.022x2x10

20. A ray undergoes refraction at boundary of a

=25x107*

medium such that incident angle is 45° while
refraction angel is 30°. Wavelength and frequency
of incident ray are A+ and v+ while for refracted ray
are A2 and vz, then

v
(1) A=k vy=—F~

%

(2) M1 = A2, v2 = 2vq

by
(3) A =v2h,, vi=v, (4) A ==2, v, =v
1 20 V1= V2 1 N 1= V2
Answer (3)
Sol. i=45° r=230°
b2
C
= C,=—
2R
A
= A, =—L
22
and v1 = v2
SECTION -B
Numerical Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in

the place designated to enter the answer.

21. A block of mass 100 gm is placed on smooth
surface, moves with acceleration of a = 2x, then the

n
change is kinetic energy can be given as (:—OJ

Find the value of n

Answer (2)
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Sol. % — 2x
.[vdv =I2xdx

2

Ak =(0.1x%) = (:—O]

22. A car is moving with speed of 15 m/s towards a
stationary wall. A person in the car press the horn
and experience the change in frequency of 40 Hz
due to reflection from stationary wall. Find the

frequency of horn.

(Use Vsound = 330 m/S)

Answer (420 Hz)

Sol.

f 345 30
= ——1="""_1=""
f, 315 315

f—f, 30
> —=—
f, 315

40x 315
= —=

f
30 0

fo= (4 x 105)

=420 Hz
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23. If the length of a conductor is increases by
20 percent and cross-sectional area is decreased
by 4 percent, then calculate the percentage change
in resistance of a conductor.

Answer (25.00)

A’ = 0.96A
pr_px1.2] _E(p_/)
0.96A B8\ A
ﬂ_(lj
R 4
= 25 percent
24.
k=75N/m 100
T T— —> 75N
N gm
Smooth  [777777777777777777777777

At equilibrium position a 75 N force starts acting on
the block attach with the spring as shown.
Maximum extension in spring in meter is

Answer (2)
2F
Sol. Al =—
max k
_2x75
75
=2m
25, 4
O———0
v \
Ai!
80 cm
—>10 cm €—— —>10 cm €——

26.

27.
28.
20.
30.
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Two solid spheres of mass m:% kg each are

connected at the ends of a light rod as shown in the
figure. The assembly rotates about axis AA’. Then

moment of inertia of the assembly is equal to

% kgm? value of x is equal to

Answer (01.27)

Sol. Ml = K%Mr2)+(MR2 )} x2

The path of an object moving with constant speed
is shown in figure. The ratio of magnitude of

average velocity to instantaneous speed is equal to

Jx find x.

Y
&
<€

N
—_
v

Answer (2)

Sol. |Average velocity| = +/2v

Instantaneous speed = v




