A2

YEARS
OF EXCELLENCE

(N) NARAYANA

//M\\' EDUCATIONAL INSTITUTIONS

NARAYANA'’S
SENSATIONAL SUCCESS
ACROSS INDIA

NARAYANA IIT-JEE (MAIN) 2020

ALL INDIA TOP RANKS IN OPEN CATEGORY

SHIVA KRISHNA

HARSHVARDAHAN
SWAYAM CHUBE AGARWAL

. HT No. TLO1330751
HUNOIERIE 302008 HT No. HR09300789

TOTAL
BELOW 1 RANKS BELOW1 6 RANKS QUALIFIED 1 6 9
2 100 2 FOR JEE-ADV. 2 2

ADMISSIONS OPEN (2020-21)

One Year Classroom Program

JEE/NEET-2021

(for students moving from XI to XIl)

Two Year Classroom Program

JEE/NEET-2022

(for students moving from X to XI)

Three Year Integrated Classroom Program

JEE/NEET-2023

(for students moving from IX to X)

 Four Year Integrated Classroom Program \

JEE/NEET-2024

(for students moving from VIII to IX)

" FOUNDATION PROGRAMMES |

For NTSE, NSEJS, JSTSE,

Olympiads & §chooI/Board Exams
(for students moving to

J Online Classes for IIT/NEET/Foundation/Olympiads
¢ Access Recording of Past Classes on n-Learn App

e Online Parent Teacher Meeting

® Personalized Extra Classes & Live Doubt Solving

¢ Hybrid/Customized Classroom model

* Video Solution of Weekly/Fortnightly Test

Class VI, VII, VIIL, IX& X)

APEX BATCH
Two years school Integrated

Classroom Program - 2022
For JEE Main & Advance / NEET (for XI Studying Students
Course +Complete Coverage of CBSE=Regular Classes “Weekly Test & Regular Analysis=Lab Facility

Feature *Motivation & Counseling-Competetive Exam Prep. -Ample time for self stuty

J Online Test
® Micro & Macro Analysis

* Relative performance (All India Ranking)

® Question wise Analysis

e {nlimited Practice Test

® Printed Study Material will be sent by us

® n-Lean App

® Counselling Motivational sessions
e Affordable Fee

® Doubt Classes / Practice Classes

® Provision to Convert from online to regular classroom programme
* o Once Classes resume by just paying nominal fee

STUDY ONLINE FROM HOME

® Grand Test

NARA\"{ANA
Dl |ta| @ For Class
Classes 7% to 12"+

TOLL FREE : 1800 102 3344 | Visit us at : www.narayanagroup.com




THE NARAYANA GROUP

JEE-MAIN-2021
FEBRUARY ATTEMPT
24.02.21_ SHIFT-I
PHYSICS



http://www.reliablekota.com/
mailto:info@reliablekota.com

Ans.

Sol.

Ans.

Sol.

PHYSICS

If two identical capacitor once connected in series (C.q = C;) and once connected in parallel

(Ceq = C2) then find ratio g_ .
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Find electric field at centre of cube ?

(1 f+]+|2] (2 ?+]+ﬂ

q
) Tl',3\/§80a2 [

[T+7+K]

) —=9 1
7'C3\/§80a2

—q N 2q
(3) 7'C3\/§80a2 |:I T k] (4) ﬁ3\/§80a2
1)

If we consider two point charges +q and —q at position of —q charge, then after interchanging —q

charge with +q charge, net electric field at centre of cube is zero due to symmetry. Now

remaining charges are —2q so net electric field at centre is (ikqj

3a2



Ans.

Sol.

Ans.

Sol.

Ans.

In a transistor if increase in emitter current is 4 mA and corresponding increase in collector
current is 3.5 mA. Find B.

(1).875 2).5 3)7 41
3)
AIE=4
AIC=3.5
Al [3.5] (7)
o=—=| — |=| —
Al 4 8
7
> _ 8 _
8

ir Y :% (w 1s width) and its given that amplitude is proportional to w. Find Imax .

Wa Imin
WlI:
W, !
|HD —
(H1:4 2)3:1 3)4:1 @2:1
3)
Al A =x, Ay =3x
A, 3

Imax _[ (A +A)° | (4 16 _, .o
Imin (Al - A2)2 (2X)2 4 -

If a small block of mass m is placed gently on M when it is passing through its mean position.

Find it's new amplitude of SHM, if initial amplitude is A.

m:

M:

M M+m M+m M
(1 \/m (A) (2) M (A) (3) M (A) 4) ,/m (A)
@




Sol.  Velocity at mean position is = A®
Conserving momentum MAwo = (M + m)V'

V' = MAw, —(A) K
M+m M+m
K
MA,|—
Al \/MX\/M+m: M A
M-+m K (M+m)
6. From given velocity time graph which of the following is acceleration time graph.

|\
-\

a a a a,[
(1) ) |V\>(3> L@ ~

Ans. (3)
a
v=—mt+Clv=mt-C i
SOl' dv dV S
o ~—m t
dt dt ,
7. Two stars are rotating about their common center of mass. Find the period of revolution of mass
m about center of mass.
+—d—>
O o)
2m m
o 3Gm 1| 1 [3Gm
1) 2 2) 2 3) —,|—— 4) = ==X
(D) 2m\35m (2) 2= ®) 22zem @ o
Ans. (1)
Sol.  Oemmmemmremnaeeeees O
2m m

G(m;z(Zm) = ma?x 2_d
2Gm , 2d

? 73

3Gm



Ans.

Ans.

Sol.

10.

Ans.

Sol.

Find relation between modulus
If

Y — young's modulus
K — Bulk modulus
1N — modulus of rigidity

ny nK nY
K= Y = K=
() 9 -3Y 2) 9n-3K (3) 9 +3Y
Q)]
Circuit is given find |Vy — V|
6v 20 X4V 30 y
—ww——]

(1) 5.6 volt (2) 3.6 volt 3)10v
(D

_6-4 1
Current I = T_gA & 20 4 0

—| —ww——|

Vx+4+8X%:Vy ! 1

Y

V-V, = -5.6v

X

XZ

If work = a'B2~e_m,

nK

Y =
) In+3K

(4) 240 volt

where, K = Boltzmann constant, T = temp, then find dimension of 3

(HM'L'T? Q)M 'L'T? (3) M'L* T
(1)

2
= dimensionless

oKT
L2

—=a
KT

L2
V2

o= =M LT =M"'T?

work = o - B2 - (dimensionless)

(4) M’L'T?



11.

Ans.

Sol.

12.

Ans.

MlLlT—Z . Ll — M—ITZ BZ

f3KT
v=,[—
M

v:M
3

=KT

Zener diode is connected in circuit as shown. Find current in 2kQ resistance.

1 KQ
Wy
2 KOS X
S 5 volt
(1) 2.5mA (2) 30mA (3) 10mA
1
Zener diode breakdown
= i= 5_3=2.5><10*3
2x10

xx10%=25x%x10"

X =2.5mA

(4) 20mA

Given AB is Isothermal and BC is Isobaric and CA is isochoric process. Find total work done in

cyclic process. (Given p;v; = nRT).

(1) nRT [/n2 -2]
(2)

P
=Y — A

N B
P, e

A 2V,

(2) 2nRT [/n2 —1/2] (3) nRT [/n2 -1/2]

(4) nRT [/n2 +2]
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Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

Wag=2PV; /n2

Wge =-P1V,

Wea=0

Wasca =2 PV /n2-PV))
—nRT (2 /m2—1)

A side of cube a is made from 6 identical sheet. If coefficient of linear expansion is o and

temperature is now made T + AT from temperature T then find change in volume

(1) AV=3a>a AT (2)AV= %na3 a AT (3)AV =4a’ aAT  (4) AV =6a’ o AT

(€))
AV
= —yAT
V; Y
=3aAT
AV =32 o AT

If intensity after passing through a polaroid is 100 Lumen. Now this same polaroid is rotated by
30° about it's axis then find new intensity after passing through it.
(1) 50 Lumen (2) 100 Lumen (3) 25 Lumen (4) 65 Lumen

2

I, =1, =100 Lumen

Four particles, each of mass 1 kg and equidistant from each other, move along a circle of radius 1
m under the action of their mutual gravitational attraction. The speed of each particle is :

1) JGa+22) @ %«/G(l+2\/§) 3) VG 4) 242G

2

N,
N
~~~~~~
______

Net force on one particle
Fnet = F1 + 2F; cos 45° = Centripetal force



16.

Ans.

Sol.

17.

Ans.

Sol.

= (2R)2 (\/ER)Z COS

_1[6m
V= 5 T(1+25\/§)

v= IQ/G(1+2\/§)

Choose the correct options.

(Y

Column-I
(P) Adiabatic
(Q) Isothermal
(R) Isochoric

(S) Isobaric

2 2 2
GM +[ 2GM 450} MV

Column-II
(i) Pressure constant
(i1) Volume constant
(iii) Temperature constant

(iv) Heat content constant

from above match the column find out correct options.

(1) P-iv ; Q-iii ; R-ii ; S-i
(3) P-iii ; Q-ii ; R-iv ; S-i
e}

P-iv ; Q-iii ; R-i1 5 S-1

Relation between radius of curvature & focal length of a convex mirror is.

_R f
()t=23 (@) R=

)

N |0

(2) P-iv ; Q-iii ; R-i ; S-ii

(4) P-iv ; Q-ii ; Reiii ; S-i

(3)2f=3R

(4) none
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18.

Ans.

Sol.

19.

Ans.

I; = Moment of Inertia of ring of mass M and radius R about its diameter.

I, = Moment of Inertia of Disc of mass M and radius R through central axis perpendicular to plane
of ring.

I3 = Moment of Inertia of solid cylinder mass M and radius R about its axis.

I, = Moment of Inertia of solid sphere through its diameter.

(1)114‘12:134-%14 (2)11:IZZI3<I4
(3)11>12:I3:I4 (4)114-12:134-%14
1)
2
| _MR
2
2
IzzMR
2
2
I3=MR
2
14=3MR2
5

Spectral lines of hydrogen atoms are given is below
n=o
n=>5
n=4

n=3  C

n=2

A
n=1-%

Which of the following is correct for spectral lines A, B & C
(1) Series limit of lyman, 3" line of Balmer, 2™ line of paschan
(2) Series limit of lyman, 2™ line of Balmer, 2" line of paschan
(3) 2™ line of lyman, 3™ line of Balmer, 2™ line of paschan

(4) Series limit of lyman, 3" line of Balmer, 3" line of paschan

)



Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

22,

Ans.

Sol.

A — Series limit of laymen
B — 3" line of Balmer

C — 2" line of paschan

Statement-1: de-Broglie wavelength of proton varies inversely with linear momentum.
Statement-2: As A increases, energy and momentum increases.

(1) Statement-1 is true and Statement-2 is false.

(2) Statement-1 is false and Statement-2 is true.

(3) Statement-1 is false and Statement-2 is false.

(4) Statement-1 is true and Statement-2 is true.

1)

h

p

A 220 volts AC supply is given to the primary circuit of transformer and as output of 12 volts DC

A=

is taken out using rectifier. If secondary number of turns was 24, then find the no. of turns in

primary coil.

440

N _ Ve

NS S

&:@~ Np = 440
2 12 °

2
A vertical cross-section of plane is y = X? , coefficient of friction is 0.5. Find maximum height at

which particle can stay (in cm).

25 ecm
uZtanGZ—y—d—XZE
X 4 2
05>
2
x<1



23. Find out minimum force required to stop block from falling (given g = 10 m/s*)

n=02
=
FOr® o 0.5kg é
Ans. 25
Sol. F=N, f=02xN
Akf
A
F—m» g
mg = 5N
02N<5
N <25
24, Two identical particles of same mass are shown just before collision and just after collision than
Vi s
v2
\4
. 30°
Before collision 300
@—> 9m/sec @ Ny
Rest. After Collision
Ans. 1

Sol.  Using linear momentum conservation in y-direction

Vi=V2

25.  i=20t+8¢
Find charge flown during 0 <t <15

Ans. 11250
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Sol.

26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

Sol.

99 _ 90t 481
dt
15
[dq= jo (20t +8>)dt

P 3 15
Aq=|20L 38

23,
_20x(15) N 8x(15)°

2 3

Aq=11250C
A 100 kg block can be lift by placing a mass m on a piston (hydraulic lift). If diameter of piston
placed at one and is increased by 4 times and that of second piston is decreased by 4 times. Now
same mas m is placed at piston than how many kg weight can be lift up for the new set up?

25600

Initially % - Z‘_S ........... (i)
Initially M9 __™M9_ (i)
16A; ( Ay J
16
100x16 1

L — M =25600kg
M 16

Two planet are resolving about planet with i = 1 . Find the ratio of the angular speed O

2 ®,

=]

Ratio of time period

el
|k

ye Iy
|-

®,
“ _g
)

An electromagnetic wave is propagating in medium, where p,= g, = 2. If speed of light in medium

is x x 10" m/s. Find out x.

15
n= ue =2

8
v:%:?’Xlo =15 x 107 m/s

x=15
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29.  V,=20sin[100 nt+ g]

V. = 80 sin [10* xt + g]

For amplitude modulation wave findout percentage modulation index.
Ans. 25
Sol.  m% = "my100= 20 x 100 = 25%
A 80

C

30. In AC series R-L-C resonance circuit Resistance R = 6.28 ohm, frequency 10 MH; and self
inductance L = 2 x 10~* Henry is given. Find Quality factor of circuit.

Ans. 2000

Sol. Q=X _ob_2nl
R R R

Q-= 2nx10°x10x2x10™*
6.28

=2000

Q = 2000



