16*" March 2021 | Shift - 2
PHYSICS

JEE | NEET | Foundation

MoTiOoN 25000+




16" March. 2021 | Shift 2

MOTION' JEE MAIN 2021

SECTION - A
1. P HEBR, v = 0.5 t2 i+3tj+9k m/s I @ | AT § den veeEH uRReRR § @Ra @ 21 2

JHUS ULl Heex) &1 faen a1 8l ?

(1) x- 2187 & tan™ [%) ) (2) x- 3187 & tan™ [gj )
(3) y- 31&T & tan™? [%) N (4) x- 217 & tan™ [gj )

Sol. Bonus
Given

vV = 0.5t21 + 3t] + 9k
V., = 2i +6]+9Kk
. angle made by direction of motion of mosquito will be -

cos™? (ij from x-axis = tan’! {—MJ

11 2
cos™! (16—1] from y-axis = tan’! {—‘SSJ

J40
11 9
no. option is matching

cost (i] from z-axis = tan

2. HUA-1: T Asfhd IR Udh &fbd b TR 7 kmh™! &) =1t & Ifqd= & 92 3 ardl &l &9 b iR
2m & B & U & gfaw Ue g gIeR gHId ol © | Wifdd gyu unie 0.2 8| Asfhbd WaR T8
e 3fiR 9% ¥ TR SRAI(g = 9.8 m/s?)

B-11: AT Tsb 45° PIv1 R §fdhd & a1 Isfee Far o1 el 18.5 kmh™ &1 ardd & 411 2 m &1
3501 & I DI IR B @ |

SWRIE B & URYeT H, M &I T et § § FE IR B 19 N |
(1) ®= I 9 % I qIH1 ITod 8 |

(2) U9 1 9 Y I <41 el B |

(3) B9 I FE B qAT B 11 Toid B |

(4) U9 1 ToId & T2 B+ 11 981 2 |

sol. (2)

The given road is unbanked so the necessary centripetal force is provided by the frictional force
acting on the cycle.

.. Frictional force = centripetal force
_mv?
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Sol.

35 35 1 5
=" x—=—x—— <7km/hr=7x—m/s
-k 18x18X2x9.8{ / 18 /}

=>pn=0.192
As we know that for no slipping u < 0.2
.. Here condition of no slipping is satisfy.

. Statement I is correct.

Statement-2

Vinax = |gr| BNO*R | _ \/2x9.8x£ = 19.5 km/hr
1-putano .

Vinin = rg[mj= 2x9.8x28 — 1201 km/hr

U uaref & 33% & AT 67% &I B HLF BT GAHI RIS oG B Al ga1ed A arganyg 20 e B

(1) 40 & (2) 20 &
(3) 60 fame (4) 13 fare
(2)
Ti2 = 20 min = InTZ = 20 min
- In2.
20(min)
-+ Ny = Noe™
Ne - e’ =0.67=¢e™
NO
= In (0.67) = -Aty
100 ,
67 tTH (In2)
In(looszo(min)
Similarly t, = 33
' g (In2)

tb -ty = 19.57 min = 20 min.
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Sol.

Sol.
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M
THA B TR el sl § I Sl 8 o o S99 89 Ol €1 99 (Afh+TTell) e SR @) @R S8 I

5.99 kg THM &1 A®HS! & Ud 91 (@iid) &l oTH SIAMEM SR A dcdl gl 81 m

10 g

2, P AN P, (SAB+Nel) dleld & Iqd ™ & AR IR a0 w9 A fORM 3 o & gd FHefer g0
h =9.8 cm 33 AT 8| €dax & S gd el @ a1 & —(take g = 9.8 ms™)

[/ /)
m M
v
(1) 831.4 m/s (2) 841.4 m/s (3) 811.4 m/s
(1)
PP=001Xu+0=P=6xvV
0.01u
vV =
6
using energy conservation
1 u

2
X6X|—| =6x9.8%x9.8x 107
2 600

Uu=6x 98 x 2 =588 2 m/s

(4) 821.4 m/s

U JABR A § S @ YdTe B Yepfd a1 8RN 5@ s ¥aE &% 0.18 L/min ¥ Fgax 0.48 L/min &
SN § ? A @ s den St @) rEar %A 0.5 cm Ud 107 Pa s 2|

(STl @1 '9d @ 10° kg/m?)

(1) ReR gare =& |

(2) @fRer & ReRr yarg & SR |
(3) Rer ¥ AReR yarg & SR |
(4) fAge= yare = |

(3)

The nature of flow is determined by reynolds no.

R, = pvD
n
if Re < 1000 — flow is steady

1000 < Re < 2000 — flow becomes unsteady
R. > 2000 — flow is turbulent

5 0.18x107° 1x102
(Redinitial = 10° X 7570 510272 x60 X 1093
0.48x1073 1x107
Re)final = 10° x X
(Re)ma 7x(0.5x102) x 60 10°
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Sol.

Sol.

Sol.
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T AR o9 B AUaaid 1.4 8| 39 o B Bibd &3 &g B Il S A Audaid & Aegd H @]
ST 8 | ofF @1 Hald] &I dashal oy ek Ry d R, B

RIRZ
(1) =3 (2) ﬁ (3) a1 4)1
(3)
1 {n_z_l} F_i}
f nl Rl 2
1 —
7= 0
f = infinite.

fe T uRuy & oIy Ugad TIRIBHAR & YR WR el SIfsR |

Iy L 0.11A
L
220 V [P:| s 0
AlBOW V;
©) D l
(1) 3varl STBTR (2) HrU® CTABIR
(3) ST ZRBTHR (4) ZaaTfad gRABTHR
(3)
P = Vg x I
60 =V, x 0.11
s = ﬂ = M,VP=ZZOVO|’C
0.11 11

Vs > V, so it is step up transformer

AT UepTel, <ot Uhrer 9 =1 8Iar § i ST —

(1) 9 INgfa! e §AE diTeed §

(2) =1 srrgferdt den =1 aRweed

(3) =1 srmgferlt qen w9 e e B

(4) FF Ingfadl den =1 aRaeed 2

(2)

Red light and blue light have different wavelength and different frequency.




Sol.

10.

Sol.

11.

Sol.

12,

Sol.
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U oIdeld a2 Udh Ured I dHfd S 81T deiesd S 100 V & 999 fAvaR 9 @aRd #xa g &l
TS | S@! TIRGE] BT U I BT AT |
(m, = 1.00727u m, = 0.00055u)

(1) (1860)% : 1 (2) 43 : 1 (3) 1860 : 1 (4)41.4: 1
(2)
12.27
he = 222 R
NV
0.286
Ap = A
W
he _ 1227 _ o
n,  0.286

Th MY Q g &9 B # dl g M @1 &1 B g1 A T BRl &1 W w1 oW |
(1) o=t (2)1 (3)-1 (4) T
(4)

Since force on a point charge by magnetic field is always perpendicular to V[IE =q(vx E):' .

.. Work by magnetic force on the point charge is zero.

g R e S WRel SMaaifa &R 8T B, &1 AW, I99 & 91 8¢ &l 8| Ife gauH_ = 500g, &
fradie = 20 g/s 81 99 & & A9 P GcH? URPASG A9 &1 el B4 H fhar 93 o 2
(In 2 = 0.693)
(1) 15.01 s (2)17.32 s (3) 0.034 s (4) 34.65 s
(4)
bt

A=A, e

bt h2 = 0.693
2m

t = sz x 0.693

500
t=2x =/ x 0.693
20

t =50 x 0.693 = 34.6 sec.

U ufeRiged 20s ¥, 500 ] & a9y FHoll Icd= Bl & o 599 ¥ 1.5A 9RT yaied aidl 2 | afe gr1 &1 914
1.5A 9 9gThR 3A &R a1 S a1 20s § SO~ Soil a7 Bl |

(1) 500 J (2) 1000 J (3) 2000 J (4) 1500 J
(3)
I°’RT = H
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MoTionN

3

2
= H, =500 x | —— | = 20001
3/2

13. 27°C amm don 1.01 x 10° Pa &9 WR ffe=iIo 3fopsli & forg A1eg Jad el (1) &1 41 S0 B | 3Mfvas @
0.3nm T 7 &7 anee 9+ (k = 1.38 x 10722 JK™)
(1) 102 nm (2) 32 nm (3) 58 nm (4) 86 nm

Sol. (1)
Given : P = 1.01 x 10’ Pa

0.3 nm

1.38 x 1023 Jk!

2

1
s Armean = 2ac? m and PV = nKT
kT
.. mean \/Endzp

1.38x10* x 300

=
\/§><3.14><0.09><10‘18 x1.01x10°
= 102 nm

14. U fganfcas ufga a1 A J1 B @1 91 8| 59 RETER geaded @Sl &l M1 g1 9/ A &1 ™Y U4R
TR o7 B @1 31el o1t ¥ | w9 fgunfcas ufgd o1 ovs a1 § @ offan ® o1 98 —

A B
(1) g 781 w=g R (2) 7 @ g7 IR 7 & g
(3) A RE g3 SIRAN (4) IR TP g IR
Sol. (4)
op > OB
length of both strips will decrease
ALp > Alg
15. = afes e s g & —
A
Y
B
(1) NOR 71 (2) AND 1 (3) OR e (4) NAND e
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16.

Sol.

17.

Sol.
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1)

Y= AB = AB

So, given logic gates circuit is a NOR gate

&l U AN T IRER 45 km 1 8 R Red 1 Uahaa SfeRk IR o g3 2 | §39 v (line of sight) #
Al DI UK B D oY YTEl TEIAT Bl G Sdls a9 fba 8 =1y ?

(gedt o1 3= 6400 km 1)

(1) 19.77 m (2) 79.1 m (3) 158.2 m (4) 39.55 m
(4)
D = 2J2Rh
D? 452
h=2 = _ % |\ m=3955
8R ~ 8x6400 " m

forell a3 & grag &3 o BzBo(gjﬁ gRI1 31 T 81 d SN &1 U TSR ¥ X 9 y 31&T & 31w u=

YoTial B 1Y RETAR X1 & | U @ FId 9 V= vyi @ W I el S ¥ | ou § IR fodio 99 B

y
A
®z
d
d
» X
2 2 2
(1) B,V,d 2) B,V,d (3) B,Vv,d (4) B,vgd
2a a 2a 2a
(2)
y
A
®z
A B —>
0 C » X

Given : B =B, (l)lz




18.

Sol.

19.

Sol.

In branch OA, AB and OC induced emf will be zero, As in OA branch B = 0, and in AB and OC velocity is
parallel to length of wire. So emf induced in loop will be-
= ¢ = B.v.d

:BLﬁxvoxd
a

Au'®® ) srgatyg 2.7 days ©1 Au'®® % 1.50 mg @ Afkaa w1 Rl afe gde AT YR 198 g mol ™ @
(Na = 6 x 10%3/mol).
(1) 252 Ci (2) 357 Ci (3) 240 Ci (4) 535 Ci

(2)
Initial activity = Ay = ANg
In2 9 1.5x10°3

= X 6 x 10%3
T1/2 198
In2 1.5x1073 6x10% .
= X X C|
2.7x3600x24 198 3.7 x10%°
= 366 Ci

.. Approximately the correct option is (2)

0.2 cm =1 (sreuadi® = 0.001 cm & YA & IUAT gRT AT T8) T1 1m o =18 (edadid = 1 mm &
P & ST gRT A 8) & UH OR BT I 0Nd §1d a3 & oy 1 kg SoqdM (ieqadia = 1 g @ J9m
@ IUIIT §RT A4 ) & YR P dAchEl T ® difd 0.5 cm &1 ¥R (0.001 cm 3reqad e & U9 &
SUANT gRT A1l ) U 81 | 59 WA gRT S (6 T A Ui & AF A i Ffe @ g |

(1) 9% (2) 1.4 % (3) 0.9% (4) 0.14%

7 (2] 8]+ () ()
(@)l

0.001cm + 0.001cm N 0.001m
0.2cm Im

! J+2(1xloj+ 1,10°) (1

1000 2x10° 5 10° 10°

1 1 2 1

—_——  — + ——+—

1000 100 10° 10°

_1+10+2+1 14
1000 1000

0.5cm

x100% = 1.4 %
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Sol.
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Harel Mb1el H z-3ie1 & Agfeel R Teb T YW A@ b &F H x-3& qA X = 3 m B del b Greos
g W g 33w w9 A BIN |

(1) 47.88 C/m (2) 0.07 nCm™2 (3) 0.424 nC m™2 (4) 4.0 nCm™
(3)
................... @)
Electric field due to wire is given by E = zrﬁ
Electric field with surface charge density E' = —
So
A, _ o
r N
1l A _ o
dn e, r €
8x107° _
2x3.14x3
6 =0.424 nCm™
SECTION -B

L oWT8 & Ud 98 39 UISU dof Ud ol 3T UISU H HHL: py d pp B $I I [ded= 8| SF urgd H
ﬁ?ﬁ?ﬁrwﬁmwéla‘rﬂﬁ‘@rqﬁqwmﬁa%waaﬁwnafawwﬁqo+qﬂav—<f?%%aﬁgﬁrwﬁ

ms‘qa%aﬂ%ns‘

\/7 \/7 (compressibility K = )

for closed pipe =

%\' el X B (e quites d@ qorifesd @)

4L klp1
_3 [1
2L \K,p,
3 L i Y
= aL, \kp, = L, \Kp, (for open pipe Z)




:L2=ﬂ p_1

3 \p,

Now, comparing with given eq = % L /ﬂ , we get
P>
X =4

2. ST e der fiee ofg & foq & eavily wu 3 Sl oirar & @ diel 97 &1 fdxor & 2° &1 fa=e= S giar
2| Bred den fiele ofa @) faergor emard paw: 0.02 T2 0.03 dor 9 Bl & forv Wil Ybre & udd-id

P 1.5 9 1.6 o1 W, IS ®id & fUoH & foIy muaci HIvr 8 o(fsl #).
(T quiies de quiifdd @)
Sol. 12
Snet = (L1 — A1 - (2 - 1) A,
2° = (- 1DAI - (- 1) A; (1)

and (OF} (H,l - 1) A]_ = M2 (HZ - 1) Az ..... (2)
Substituting the values in equation (1) and (2), we get

2° = 0.5A; - 0.6A, ...(3)
10A; = 18A, . (4)
From equation (3) and (4)
g0 A A

2 3
A; =12°

3. afe B gl & ol geME @ geM @ foy 39 guiaar T &R 9 |

Wmaﬁﬁmaﬁwg%wﬁﬁlaﬁx%—

(Frped™ quites o quiifed @)
(M 92l &1 wegdH, R gedl &) 3rea1, G Joedi fFadis )

Sol. 3
Energy given = Us - U;
E=U- U
- [EGMﬁ] _ 3 GM:
5 R, 5 R,
So,x=3

4. Uh TR ©ic FURT & Jae #, FaRT &1 ©ic &3%hd 2 m? T e 3=Rid 1 m & | I =il & 71
@ M B 0.5 m HAICs 91 2 m? 8F%d & Wdgd g gR1 W e S (REgaR) a1 eraRen &) a1k
805ﬁ7ﬁ|
(uetef @1 WrdeEaie = 3.2) (Fraveaw quifes a6 quiifed o)
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v

+—>
E
2
Sol. 3.04
Ke A g A

Ci=2-;C=-"2

YT d/2" TP dy2

C C, G, 2Ke, A 2g,A

1 _d K+1

C 2e,A K

C= 2g,AK 2x2x3.2 e0 = 3.048,

5. Uh Iy S o9 @ foy G &1 a9IAEE 127°C 81 60% e & fow R &1 argwH
oC 81 =fey | (Mehead quifes d& gorifesa o)

Sol. 113
T. T

=|1-2|=06=1--2

" ( 'EJ 400

T2

=04

400

T, =160 K

T, =160 - 273

> =-113°C
6. X = 2 T de1 Xx-31 & Ufe0s g W T 9 F = 41 + 3] + 4k amifad fear onan 81 fasg (2, 3, 4) &

AT §F I & ATl BT TRATT 2 | (Frpeam urie a Quiifd av)
Sol. 20

FA:2?+33+4l2

r x=2(plane)

given : F =4i +3j+4k
FoAF=F,

Toll Free : 1800-212-1799
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Sol.

Sol.

E FXF\
i j ok
=0 -3 -4
4 3 4
T=-16]-12k

{ = |(-16)' +(-12 = 400 = 20

e UfeRgd gR1 1 s H Afid ol 10 m) B 9 3EA ¥ 2mA fagd gmr vaifed @ 2| ufeRig @
Q. (Frean Yoiies d& Yorifed &)

2500

H = i°Rt
10 x 103 =4 x 10°R
3
10x£=R
4

. R'=2500 Q

Th X1 2 Sl § 12 km/h & 9 9 @R Fobal 8| T4 § Sl 6 km/h @& 97 & 98 @l & | 91 B YdIg $l
foen & Je SW 59 HIvr R R AR A1 98 SHe UR™S g & 3P 9 g fRIR R ug9 9 |
(Feean qurte g gorifed @)

(@11 f&l # F1d aw)

120
B
@
Vi A v,COSO
(04
0
L 1909\ v, =6km/hr
VmSind A
Vm = 12 km/hr
VvV, = 6 km/hr
Vm Sin 6 = v,
sin 0 = i
12
0 = 30°
a=90+0
o =90 + 30
o = 120°
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Sol.
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'a' Arar de1 'm' SHE B U o1 adbdll &fasl | 0PIV g9 X8 b MG ddl IR I el i g € |
aﬁwwégsinegﬁmmﬁb%

(Fecan quie d& gorifed @)
(g = T @Y, 6 = 7 4 u=lRia arm)

X

0
3
N
( f
4
mgsing
mgcoso
mgsin 0 -f = magm ..... (1)
2
fa. = m; Lo e (2)
m =aa . (3)
on solving
acm=%gsine =>b=3

2 kg SHAM @1 T aK] T I (2?+3}+5I2)N o arefi el B 1 I8 faR| 9 o™ oRall ® o uReT H

I fog w A | 4s & 918 399 ¥ F<wi® (8, b, 20) B b &1 A 8 .
(Feean qurfe d& gorifed @)

12

F = (2] +3j+5k)N

time = 4 sec

As body start from rest therefore position vector initially

F= (o?+oi+0|2) & u (initial velocity) = 0

given, rf = (x? + yj + zlz)
Now, from second equation of motion
S = Gt+ L at?

2

1 2 +3j+5k
rf—rizzx[%Jx(‘Dz




Rited 9a o1 wdsiw aRom

R wiorE & @y MOT?ON’"

(x?+yﬁ+z|2) - (0?+03+0I2) = 8?+12}+20I2

x?+yﬁ+z|2 = 8?+123+20I2
.. The value of b = 12
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