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SECTION - A

25 m 1 Udh Ul U Tel SfdR & $HUR o B3 & | il SfdR @ a8 75 m & | §9 U<l Rl
TaRd 819 aTel dddl & aeiesd (Hiex #) 8l —

(1) 200 (2) 400 (3) 100 (4) 300

(3)

Given that, height of peak of antenna : H = 25 m.

As, we know that

A =4H

SoA=4x%x25

S A=100m

- (3)

m SFA 1 Uh i U BT & gfae e 8 Siafd AR 39 R 0 $Ivr R F gRAm &1 U6 9a
SRIfYT fama A 2 | IR 9ol oM py 8 | 9 <l &1 @Rl 'a’ i S g—

(g THA @RI )

A

F F . F F
1) —cos0- - —sino 2) —cos0- —sino
(1) £ coso-p (g~ sino) ) Fcoso-p(g+ = sino
F F F F
3) —coso - —sino 4) ——cos0 - - —sino
(3) £ cososp (g~ sino (4) - coso (g Esino)
(1)
Drawing the FBD of the block.
—>a
Fsing 1
F
AN
0
______ - = ___>
ukN - Fcoso
V mg
=N = mg - Fsino ..(1)
Also, Fcosb — uyxkN = m-a ..(2)

Substituting the value of N from eq. (1) in eq. (2)
= FcosO - puk(mg-Fsind) = m-a

= a —Ecose— (g—isinej
m He m

© (1)




Sol.

IR A GFHE Y—Ad m URATT & RIAGAR | Yl 1S ® U @ & DIl IR XY 81 A I JORA drel d

DB & HAT<R 31&1 & uRe: MR &1 Sscd 3ol 817 —

D / C
m z.."' ,"’:‘ m
/ /
M- / B
(1) ml? (2) 3ml? (3) 3ml?
(2)
pm | m C
o
“am
A N\m | / B
)
AC = P +P
AC =2
Y
2
|
=d=—
N

Moment of inertia about the axis passing through A :

I =m(0)?+ m(d)? + m(d)? + M(AC)?

=>I1=0+ m[LJZ + m(%j2+ m(I\/i)2

2
2 2
:>I=ﬂ+ﬂ+2ml2
2 2
= I =3ml?
- (2)
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4, yarel faegd wwra @ g § PRI fava smufag fga geer fafeeo & fr=1 3 & frg o1 = R axan 2

(1) ma™ (2) ®el (3) =mgfa (4) forgan
Sol. (3)
Stopping potential depends on frequency, according to Einstein's photoelectric equation.
hv - hvy = eV
=>V=—v- Ev0
e e
= (3)

5. T af R sferdd &1 v g T 97 'a' om B 9 afteR 39 @1 n™ 9 g e @ (n-1)T § 9 @

TUTdl 8 | af iR Bfolud &1 sTeqddics mm & /1 8 —

n-1 10a 10na 10a
1) (W)a (2) =~ (3) (n-1) ) (n-1)
Sol. (2)

n VSD = (n-1) MSD
1 VSD = (nT_leSD

L.C=1 MSD - 1 VSD
- 1MSD—(nT_1]MSD

= 1MSD—1MSD+M—SD
n

~ MSD
n

a
=—-Ccm

n

10a
=—"—"mm

n
- (2)

6. 500 MHz Jgf @ o wAde fggd g o) fafd 3 y-faen & srgfesr ™ o= <& g1 amare | fad

fafire fivg ok wHa W) B =8.0x10°%ZT ¥ 39 firg W faga &= &1 7 § —
(Yrer B aret = 3x108 ms™)

A A A

X,Y,z A X, y 9 z fen § veie afewr g

(1) 2.6xV/m (2) -2.6yV/m (3) 24xV/m (4) —24xV/m
Sol. (4)

E, = B-C

Eo = (8x1078)x(3x10%)

= Eo =24

Direction of wave travelling is in ExB
So (—>A<) xZ = +§/

~ E =-24x V/m
- (4)
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Sol.
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MoTionN

T A TP gHag B A 9 Aad gRAT HA 1.6x10™ m Ter 8.0x10° m 7| IRk ¥Ry g W
gHeg @ 9 6x10* ms™h, B 1 R I R A enf —

(1) 1.5x10° m/s (2) 4.5x10° m/s (3) 3.0x10° m/s (4) 6.0x10° m/s

3)

vi=6x%10"m/s

Let point 1 is nearest point,
and point 2 is farthest point.
Given, r; = 8x10%m & r, = 1.6x10?m
By angular momentum conservation
L1 = Lz
mrivi= mnryVvy
r‘2

8x10" x6x10*

TV, = >
1.6x10

sV = 3.0x10% m/s
- (3)

200 g STAM &1 (& il U T a1l A U Afasl bR el | T1fd dwar 8, e Seaier ured e
@ s 20 cm 8| IS <l U gah: QU1 AR H 40 s ofdl ©, d ATl @ URd AR gRI SRl TR
AT g1 & —

(1) 6.28x1073 N (2) 0.0314 N (3) 9.859x10° N  (4) 9.859x10™*N
(4)

Nsormal force will provide the necessary centripetal force.
— N=mo’R

Also; o= 2n
T

_ 4n*
N _(0.2)( = j(o.z)

2
LN=0.2xAXGID 45
(40)
. N=9.859x107*N
. (4)
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9. foa 9 u=fifd tes RC uRuel &1 T diieR dv¥ I~ & didd AC d gRT Il Sirdr 8 | CRO g1 uferd
frfd O’ 9Ty fhg YR &1 8 —

_I_I_%ch:: @

(4)

Sol. (2)
Assuming AC start with positive voltage, when +ve voltage is across input then the capacitor
start charging, trying to reach saturation value, till there is +ve voltage across input, when -ve
voltage of AC appears across input, the capacitor starts discharging till there is -ve voltage
across input and this process of charging and discharging keeps on going alternatively.

For chargin For dischargin
A1 ging or ging

|C

increasing current  decreasing current

AMAA
| YYVVyY +

AMAA
AL ¥

charging

Vv

© (2)
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10.

Sol.

11.

Sol.

SIS H, ST d1 1 8T & —

(1) ¥ (intensive) SHFIIGI AT TR

(2) @s (Extansive) SHFTTSHIT 3Rl o)

(3) 9 B

(4) fag o

3)

Heat and work are path function.

Heat and work depends on the path taken to reach the final state from initial state.

- (3)

| TS, A STIURYT PIC &3l ol p fAgd URRIgSHT @1 U a1ds AR U del & <Hiadl & 7= 9l ¢ | g
gRI & HRU $Hb R W fAWarR V S~ 8Idl & | Il I varef & dR &I o=l &l A1 G0l Uk Ble
& 3T 81, o1 aRUmH a=1 8l —

1 pl 3 VA VA 1 VA
1) —— 2) =— 3) 4— 4) =~ —
()4VA ()4p| (3) pl ()4p|
(4)
We know that

I

R=p—

Pa
Now, new length : I'=2]

new area of cross section : A'=A/2

.. New resistance : R'= p~i
A/2
=R'= 4EI
A
= R'=4R
\
-. Resultant current : IT=—
4R
J_1VA
' 4 ol
o (4)
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Sol.

13.

Sol.
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THh TASdl R BRIGR g9 R TeRE W 3x10° Pa B I MR & T EL @ whedl W SHeR <9 A
uferRrd gfg I 8l —
(ATgAvS g1 1x10° Pa T Ui &l 897 10° kg m™>, g = 10 ms™ AM)

(1) 220, (2) =% 3) 220, 4) >
(1)

3 200 5 200
P = Py +hpg=3x10°’ Pa
= hpg = 3x10°-1x10°
= hpg = 2x10°
~.2hpg = 4x10°
P'=Py+4x10°
- P'=5x10°Pa

%

PP

..% increase in pressure = x100

_ (5-3)x10°
3x10°
200 %

3

. (1)

x 100

14 cm ) Ud 8BS g G IR H 39 YR @ § b 38961 SN gd dINfad SR gd &1 3R
AE 81 998 & = A 18 cm @1 ¢ W e IeriH g Uféa fean sman 81 afe By = 0.4 G 81, @1 999&
& gD gl 8 — (1 G = 107*T)

(1) 28.801T! (2)2.8801T! (3) 2.880x1031 T (4) 2.880x10%31 T
(2)
+m
N \\\\ r A BH
7cm \\
M 18cm 9\/“\
A Bo @
7cm . Bo
N\ ,”, r v
-m B=2Bysind
B=2Bgsino
B_olm 7
4nr? r
=0.4x10"% =2x107 x mx7 x10*
(72 +182)"
4x102x(373)?
m =
14
S M=mxl1l4dcm=mx 14
100
0.04x(373)"% 14
~ M= x
14 100
.. M=2.880 J/T
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MoTionN

- (2)
14. UF &< U & A¥AA V 8, S9H 9 T F FAs01, 16 g ifRdo, 28 g AIggioM @l 44 g de—sIs

Sffearss WA 99 T R faeme €1 R |rdf3e 19 e & ar 90 & 331 &1 g9 & —
4RT 88RT 5RT 3RT
(1) N (2) N (3) >V (4) Vv
Sol. (3)

No. of moles of O, : n1=:15—2=0.5 mole

No. of moles of N5 : n2=%=1 mole

No. of moles of CO, : n3=% =1 mole

Total no. of moles in container : n=n;+ny+ns
.-.n=0.5+1+1=gmoles

Now; PV=nRT
p - NRT
\Y
p_2RT
2V
- (3)

15. L dWE & U@ dad B FEJER & GAR aidd el R hEer &l W[ad |

Ry u— B R,

3 ufeRigd Ry dU1 R, UeRAl & RRI & #e0 99 B 1 s @AM TNEIT &5 B SIS & 3rax &1 3R IuRerd
2| U 98Y) RSP BS Bl (NI A v B q1el 9 @B Wiadl 81 Ry 9 R, § 9 yarfed uRa g I, 9 I, &)
e & de # 98 PuT 8 —

(1) I, =feromad faem § & o I, aMmed faem 4 8

(2) I, 9 I, S <f&omad foem &5

(3) I, amHrad feem § 2 e I, <fromad feen #

(4) I, 9 I, S amrad feen 9 2
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Sol. (1)
I L
X _ X
= \ =
R1 E: ¢ B E: R2
< =
x X
2

When bar slides, area of loop 1 decreases and that of loop 2 increases. Magnetic flux decreases
in 1 and increases in 2. Therefore induced emf and current resist this change. As a result B
should increase in 1 and decrease in 2. So I; should be clockwise and I, anticlockwise.

(1)
16. U Wigfha @ A gR1 aftfa 97 — favende s fogar 2

v(ms™) 4
50

10

0 200 400 x(m)
argferet @ T &1 o —favenue svg fhas grT o yefdfa g —

»

a(ms™) 4

(1) 187:
2 :

Q
—~
3
n
e
~
|-
>

(2)

0 200 400 x(m)
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Sol.

17.

A
(3) 187:—:
2 : :

0 200 400 x(m)
a(ms2) 4
18f----
(4) /
1
2 :
I | -
0 200 400 x(m)

(1)
dv

We know that ; a=v—
dx

as slope is constant, so a « v (from x=0 to 200 m)
& slope=0 so a=0 (from x=200 to 400 m)

. a,

x V¥

- (1)

A W IR wie @R @1 aiikar § 9Rad+ & forg, K wRIdegdie &1 U dRidgd uare Suan f&an S &,

RTa® aahd FUTRT @ ©lcl & 89%d & A & | Wiagd ufed & Alers %d 2 el 'd" ¥R wie

FIRF @ wiel & 7 G B | qo gk (Co) & Ual # 93 eniken (C') =1 vy gR1 &1 ol @ —

A .4 34K . 4+K
() C'=73C  @C=32C  ()C-= ;K G, (4)C'="22G,
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Sol.

18.

Sol.

19.

Sol.
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(1)
3d/4  d/4

A\ 4
A 4

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in

C' 4¢ Al K
4K
|=—C

(K+3)°

o ATHIY H FARG b fagd g axv & forg fagd (Ue) T g=aid (Uy) &3 & SR H1E ol g
T T TEE B —

(1) Ue # Uy (2) Ue = Uy (3) Ue > U (4) Ue < U,

(2)

In EMW, average energy density due to electric field (U.) and magnetic field (U,,) is same.

- (2)

% folde & 3Te Udh TRl dldd &l Madadiad T & o9 fode Rer 21 afg fode g/2 ©Rv & 19 SR @) 3R
Tferelie 81 @ leld &I STMacdIed BT —

3 T 2
(1) éT @ 5 (3) ET (4) V3T
(3)

When lift is stationary

T=2n\/E
g

A pseudo force will act downwards when lift is moving upwards.

3
" Qefr =g+% 239
.. New time period
T'=2n L
geff
T'=2 2L
39




- (3)

20.

(A) ammufea fesvor gen ffa favor fUsw & wafad 2
(B) fUsH & ar<R smafila fhrvr, S MYR & HHR 81 ol 2 |
(C) amuce ®rvT, fRTd BT & aRIR B |
(D) 5@ fifd @Ivr, Tde BIvT BT SFAT E |
T & MA@l | HE SR B AIT N —
(1) dad w97 (D) FET 8
(2) B (A), (B) @21 (C) Wer ®
(3) B2 (B) 9 (C) W&l &
(4) dadt HAF (A) 9 (B) I B
sol. (2)

Base

Deviation is minimum in prism when;
i = e, ri=r, and ray inside prism is parallel to base of prism.

- (2)

SECTION - B

1. IR 1 mm gR1 faufed a1 Retel & faw 6 mm @1 bt diers S &) 75 | usl 10 m g0 U= &1 71 & |
WA YHE B TR X' nm g 1.
'x' @1 A FeHead quie d ©
Sol. (600)
=6 mm, d=1 mm, D=10 m
A=7?
AD

=

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




® ™
M OTION JEE MAIN 2021 16" March 2021 shift 1

Ax10

6x107° = =
1x10

6x103x1x1073
10
A=600x10"° m
S A=600 nm
.. 600

SA=

2. forg # TURGER uRu § 3 & SR sEre (V, = 15 V) & RRI & #7&g =a ufdd &1 /b xx 107" ae
=

Rs=3SQ
MWWW

X @1 A e qorie 4§ g
Sol. (5)
R1=3SQ i il
MWW

—>
VA%

i2
i R2=9OQ
22VT 15v

i-Z-1a
35 5

151

“"“907 6
i2 =j- i1
1.1
> 5 6
. 1
i, = 30A
Power across diode ; P = V5 i»
P=15><i

30
P=05W
. P=5x10"twW
.5

3. afeRIy R=¥,G|%°TV= (50+2) V @11 = (20+0.2)A 8| R # ufterd Ffe 'x' % g1 a1 .
'x' &AM eean qore # 2
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Sol.

Sol.

(5)
R=Y
I
AR 100=2Y « 100+ 2100
R Vv I
% error in R=ix100+£x100
50 20

% errorin R = 4+1
. % errorin R = 5%
-5

fiReR A9 250 V &1 Ud uashiy fawa v 9o LCR gRuey W mRIfdg fear oiren & i R = 8Q), L=24
mH dem C=60 uF 2| 3ge & el H =g widd &1 49 'x' kW 8, @1 x &1 A9 Fdeaq quie 4 g

(4)

At resonance power (P)

V 2
P=( rms)

R

2
o (250/42)
B 8
- P =3906.25w
o P =4 Kw
4

10 kg <&M & T A5 x-316 & s 103 ms™! & 97 3 Iy prell g3 fovm # Rerg 20 kg wewE @
A G ¥ THI 2| TIPY & UTA UBell & Wb Sl & adT g8 g &1 FHM AR H favad 81 Sl 2 |
ST & U ghel 10 m/s &I a1 H y-31e b A Tl PR ol & | O gbel X-3fe I 0 Bior (f&l) W
20 m/s @ A1l | T FRAT Y6 N <l & |

SIHR o U gl Bl A I § SNATAR B

0 @1 A9 frdead gurie | g |

After Collision
Y

A

) »X axis
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Sol. (30)
Before Collision
A 103 m/s B
—— ® Rest
10kg 20kg
After Collision 10m/s

; I

Rest 10ng 0
20m/s

Conserving momentum along x-axis

P =P
10x103 =10 x20cos 6
cos 0 = V3
2
-6 = 30°
- 30
6. 1 W fF 4 5 kQ gfiRigs & yaifed faga ar1 'x' mA © |
3 kQ
5 kO 3 kQ
MWW MWW
3 kQ |
1
21V, 1 ka
X @1 A e yorie § 8
Sol. (3)
3 kQ
— AWW—
5 kO 3 kQ
MWW MWW
3 kQ

21V, 1 kQ
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1 kQ

WWW WWM
5 kQ

21V, 1 kO

I- 21
54+1+1

~I=3mA

3

7. 20 kg @ THh M JOTER 7 R AR & e 31591 0.2 m 2| 38 39 o= WR fhafead g den a8
TR A ReRr g f&%p W F=20 N &1 Fgd 9 REgaR g9 kY & ARl iR forudl g3 sodmg i

ERT N STl § |

co

v

F=20N
AT &% 50 rad s @ ST =rd U SR H n goia el 8, @ x &1 99 Aoead quife §
[fean 2: v gof goiv & fe%s 6.28 rad ¥ guid &=l 2]

Sol. (20)
< FR_2F
"I mR?2/2 mR
0= 2%200 44 aq/s
20x(0.2)

w2=um;+2aA9

(50)2 = 0% + 2(10) A®

_ ap= 2200
20
A0 =125 rad
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No. of revolution = 12—5 ~ 20 revolution

2n

IR SO H H-URATY] & U 9 WagH Y@ Ay, A, A3 od 8 R WA Afed W AR & 1, U e

T WagH! Y@l B e BT U [;—1), 'x'x107! & UIH gRT AT B

3

X @1 A freedd qurie § 8

(15)

For 1% line

1 zZ(i_i)

’ 22 32

1 5 .
— =Rz> = L
A, 36 M
For 3 line

1 1 1
Tl

Ay 2> 5

1 21

= _R2 - (i
» 100 ()
(ii)

(i

Mo_ 21 36 4515 15.12x10"
A, 100 5

X~ 15

e %A AR 2 o fos RErgaR Q1 udell gog9eq 81 AB @ AC g1 &1 21 BH & fdg A 9 100 N
RHATOT BT b FHedeR g P ARG fohar i 2 |

A
70°
'l

145°
C

A 91 P WA @1 Yoreit AB 9 AC & THI<IR 9 I favad &1 wiar 21 a1 Yo AC & Irgfew faufed g @
afRATT XN B |

X B A fAdwedd guife # & :

[ & @ sin(35°)=0.573, cos(35°)=0.819 sin(110°)=0.939, cos(110°)=-0.342]




Sol. (82)

A
70°
350 N
1T R B
v
P
55°
L]
145°K
C

Component along AC
= 100 cos 35°N
= 100 x 0.819 N
=81.9N
~82N
10. foz # uefl¥fd a® aRua § afs A AdanBwas: 0a 1 & a1 Y WR feid 'x' 81|

X &1 99 8

(|

p®—>>

Ae

Sol. (0)
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