EMI & AC

. ALLEN®
EMI & AC 6.  SUETUY URRIY 3iR 2H URebcd BI U fHosall
- - ®1 e faga faavor @a @ wAifrd e
1 U IAEl uRuy REH 2 x 107 H &1 RS T 2 PR dreed Vo= 3t e @
qer 6.28 Q H1 UfcRIg & 8, 10 MHz 3mafy (dPUe ¥ ¥)| AR deedl SE GHI SR
A QI BRAT & | 39 AJTED D [UKPRD ® S 8 O t=078 dl 4s B UTEd 9
~314 el # Afgd Sl J e
j;mﬁ—@ﬁ glg%] 5|7 fedl LCR ulRuy 3 110 Q &1 & UfcRIg 3iR
2. “ O UIRGS H, HIRTE, R =2.00 300 rad/s BN ITART aren 220 V faga weaH
IR FadH ufoRIEg®, URebd L=2.0 mH & FHAl 2| A 39 uRUY ¥ Daa AUIRT Bl
A4 URE AT emf , E=9 V & U MY %ET%HTGTQHWWW@(%OW%:I
ot Wit 1 R s @ s owe w | R e om
ESEIFEIECIEINE R & I | 9RUY H yarfEd rms €T B
AN (1) 1A (2)2.5A
S (3 1L5A (4)2A
@ L 2k 8. [l yaaadt aR1 @1 euvl g9 geR faan
1 R AT & i =1, sinot + i, cosot. I LT A LRI
T ey £ -
1
AW 1 .2 .2\, | R . \2
k (1) —=(if +i3 )2 2) —= (i) +i)
(1)2.25 A 2)3.0 A ﬁ(l 21) 2
(3)337 A )9 A (o 2y, R
3. frd S LCR aRuer @ et e aaRy ® (it +3) @ li+h)
- 10° rad/ S B 5 9. f&i1 #ol LCR e URur &1 U1 HReb
f(;(j—m raSWqEHTEG; ferg m; 100 |91 T ® | AR 3 URUY § URebed B
TR | FE URET SIS W 120 V <1 T R dl URRIg B 2 A B b
ST H 16 W wfdd ur dRar 2| uRur # ST, @ 39 gRad+ & ugard uRuel &l Iordr
gfoRIg®d R BT 749 _ Q7| PRE__EI S | ,
4. e LCR tRu ¥ gerad! oy @ g | 10- 10 m 0 %R &1 IS g &fa fe=m |
JMaRY 100 rad/s 3| URUT 3@l @1 S 180 km/h @1 =T ¥ I$ ET T| SW A A
39y Y NG & SR & | Hoeell Bl IRhed Ul & DI & B el A 2.5 x 104
den |gTRT &I aTRdT &1 d19 SId BT | Wb/m2 @1 Afd B0 60° 8| 39 aIAHE B
R=00¢ gl @I el & 4 URT fagd ared 9o
15V (emf) BT -
y L " (1) 108.25 mV (2) 54.125 mV
: Cioy R=400z  Lg20v (3) 88.37 mV (4) 62.50 mV
2 o— T 1. 3@ # iy T gRuer oF Rrer grr SR
< (1) 0.8 H3MR 150 pF  (2) 0.8 H 3R 250 pF SIS SAFT A T | |
(3) 1.33 H3IR 250 uF  (4) 1.33 H 3R 150 pF 0000001‘{ oo
5. fu v uRuy & fw (=0 8kt =0 W gR 100 m "
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(i) BT A9 HH: BT :
5C2 5C2

AAAAAAAAAA

Q40
IHHIO0
L
18E SE 10E SE
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55718 33 718
5E 18E 5E 10E
3 —, @ —,
187 55 187 33

(® V=30 sin 100t

120Q
(1)0.2 A 3R 50 Hz
(3) 2 A 3R 100 Hz

(2) 0.2 A 3R 100 Hz
(4) 2A 3R 50 Hz
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12.

13.

14.

T RC 9Ru, o1 f o # e 2,
fedl vO gaaradt arT Ed  yarford 2idr ®
ST IR @R S~ d)al 81 CRO gRT
AR & s fd R @1 Yed feew

T et Jetar fawrs au?

AAAAAAAA,
YYVYVYVYYYY

“

RETAR L W8 @1 $Is add ©s, al
THIOR ITdd 9eRAT R fhaa & oy wads
g |

TeRal & RRI W @ ufiRiy R, 3R R, &I

SITST T 8 | I8l R YhHdd gEad &3 B

faerE & ot fQen arre § Wik @1 *IR

21 DI I BRG 39 B P P Ia ard

v SR 3R e |

39 UHR YRR R, IR R, § HHI: 98 dTel)

URA ORI I, 3R [, & G4 H $IF A1 H2H

| 77

(1) 1, 3R L, &1 B feem amrad 8 |

(2) 1, 3R L, a1 @1 feen Sf&omad 8l |

(3) 1, @ Sf&omad AR L, H1 f&en amrad g1 M |

4) I, & f&=n ammEd IR L o1 e gfaromad
g |

fdll @@ dleear, e RRek AF

250 V &, @ f&d@r &ioft LCR aRuer oR ovmn

T B | TR R = 8Q, L =24 mH 3R C = 60uF

gl e @ Refd w wufdm e &1 9

X kW Bl x @ A9 feead qoie #

B |

15.

16.

17.

18.

19.

20Vv®

ALLEN®
fav v oRuy & foru Swam fey W™
CIIBIER Bl R & :

i i 0.11A
w~

L

0
[P] |[[s] 6ow V-

D
(1) FERI® CTABIHR
(2) 3ifeT TTABIHN
(3) Sl TRABIHR
(4) T TTRABIAR
o fve—amam e &1 MM, S ORd
JMad A R & 2, 99T & A1 §C I B |
e fve &1 gadE =500 g, &Td = 20 g/s B,
Al 59 Mo & MM @I °caR AU ol dH
B T B § e 9T @ I?
(1n2=0.6933ﬂﬁf§’)

(1) 34.65 s (2)17.32's
(3)0.034 s (4)15.01s
Uh JATEd ORI &1 A9 1= 1, sinot + I, cosot
J fear T 2| P dW AR IR, SR BT
UI3ATH M:
. -0 ) L+
¢)) ,/ 5 2) 4 5

I +1, I +1,
3) NG “) b
T&H 1000 ¥ Uf Hiex arell gRAIfeId & dR &
ATET IR 500 & | URHTCrepl & eleid
9RI H S5A @1 gRT HaTed ekl & | aRATerdl g
I FEDI Felad bIcd BT A B
(& MHTY B IR = 4n x 10-7 H/m)
(1) nT (2)2% 103 T
3) g T (4) 104nT
fodl &I ¥ Faiia 1 kg saaAE @ foa

e DI 12 cm & RIS ATIH H ald
AT T & | 2 e & gvard mam gTaR
6cm?€ﬁﬂ%l$ﬂﬁ%$%§’3ﬁﬁﬂ?
Reri® &1 79 MgiRa HIRIY |

(/n 2 = 0.693 =IfY)

(1) 0.69 x 102 kg 5!
(3) 1.16 x 102 kg 5!

(2)3.3x 102 kg 51
(4)5.7 x 103kg 51

m node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Physics\English\EMI & AC



®
® ALLEN

s\English\EMI & AC

node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Physic:

EMI & AC

20.

21.

22,

A1 &1 GA-M ¥ e & |

AT
(a) AT 3 wicRIETES

gA-11
@) g;am dreedT
AC URul § 9RT 3R
dqieedl & d1 BT
(b) AT g URfor AC
gRu § gRT IR

qrecdl & 91 HATR

(c) Tl g anRar

I 3T B
(i) =

(iii)g . GIRT dleedl

AC URul § 9RT 3R
qiecdl & dId HoAT

J U B

X

(d) f=ft LCR #of (iv) m—l[XCI: Lj

gRuY # gRT AR dleed
& 9 BTN

A 3T Y fAdeni H w9 3T IR G |
(1) (@)-®),(b)~(iii),(c)~(1v),(d)~(iD)

(2) (@)—(i),(b)~(1iv),(c)—(iii),(d)~(1)

(3) (@)—(i),(b)(iii),(0)~(iv),(d)-()

(4) (a)—(i),(b)—(ii),(c)—(1),(D)~(iv)

i amafy ol wR & Wg A Al e
URfores gy &1 URfOres ufcerd 3R &r_1 &
FIT B ?

(1) 3RO Ut SR gRT QHT ST 81 SIe |

() 3R TfreT oMY QIR &RT A1 I B S |
(3) IRMOr UfcEn &1 I SR &RT Sl &1 S |
(4) IRfO Tfcrend SIR gRT QT &1 I+ 21 S |
fbdl amafl £ =9 x 102 Hz R 99 Sl ol
fAgfaeiie & = 80g, T TCREH p= 025 Qm
2| Bog B 6 P18 TR dficea TR
e S H gl B IA W ac dieedl

23.

24.

25.

26.

27.

28.

TR FGHH X aRAIfDBI A, B, C 3R D &l
Th—gEN & A1 AAR FAamerd faar w2
21 IR AP I W gEH §F3TE, @ C
D D W GEDII &3 B : (7 T B
JEBII &3, § URANCISIB & U AT
T MR IRag 1)

A
1
D
() 12T (2) 6T
(3)9T 4) 1T

fpefl Sofl LCR /gl uRuer & Ife &9 dae
gfeRlg &1 99 91 9 S @1 iR uRafiaa
EB%, S|P
(1) AT gRYer 1 d€ =drsrg 96 SRl
(2) AT AT g SR
(3) IUAT BRE §¢ SIRAT]
(4) IO BRS IR AFARI Arafy, Faa 2
Tdh 220 V, 50 Hz JFqAdi®d & JAEd] ORI
S B fedl gfeRkig ¥ Ser T ? | R
DI, D IMABAH A H T AF A A H
gRafidd 89 | & G5 81
(1) 2.5 ms (2) 25 ms
(3)2.5s (4) 0.25 ms
U SofishA LCR IRUY ¥, IR& gfaerd (X,)
B 749 10 Q AR FeRE ufaea (Xe) &1 74
402 39 aR9Y # gfeaRig R) &1 79 6 Q2|
39 uRuY & Ifd I[orids &1 A9 BT -

1 1 1 J3
€] 5 ) A 3) 7 “ 5
e N uRenferer, RSraer gfiRig R 8RR
UReHd L Bl 98 A SISl WY, o gy
Sl DI AU AABTH A B 25% qDb UgAd
¥ gHEY AN

(1) %EnS (2) infinite

L L
3) —(n2 4) —/nl0
O @ =

o IR ufgdr 9giRE w50 Hz maiy
@ Bl AC dreedl V(1) = 20 sinot FTIIE
B TR B ufeERi & 99 9UHT 2 mm AR
g% 1 m’ 8| IRIMUT AC dleedl & fou

V(t)=V, sin 2rft) R Taferd fdan T 2| 4, fﬁ@m;r ¢RI BT 3ITATH 8 . [eo = 8.85
1 x 107" F/m <ifS1y (]
T t= %sa‘) g Ale ORI e faRemas (1)21.14 yA (2) 8337 pA
. . (3) 27.79 pA (4) 55.58 A
ORI B Bl 10° T B ST Bl OGS x B
T9____ z|(lw®: ! =9x10°Nm’C™?)
4me,
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29.

30.

31.

32.

ALLEN®

B MIAPR ATAD B Yol PQ x =0 A x =
2b T FTER Bl 3R Y x=2bH x =0 MR Bl
3R 3RW H SY AFAR AT 81 x =09 x
=bqd T & T DIy YHAAM FHDII &
PRRA | I Y% DI gAY S 0 & A1
faf=1 IRRT & f3=—or &1 g9 B |

p

|—|c

b 2b b
(1) A-9eTed, B-3rfderd, C-EMF
(2) A-w1fdderd, B-veddd, C-EMF
(3) A-¥d4, B-EMF, C-3Ifdders
(4) A-EMF, B-31fdaery, C-teladd
feft LCR 2roft aRuer & 30 mH &1 &% IR
dgl 1 Q &1 Bis UfRIgSH 300 rad/s o
maft & fedl AC &g & |aifed € | grien
BT g8 99 9 fofu aRT dieear 9 45° 3

x=0

1 .
8 — x10°F8| d9 x & 794 BT |
X

R=100Q,L=05mH3RC=0.1 pF & f&dl
LCR &0l gRRuet, 51 220 V-50 Hz &1 AC
amgfd & RRI | wafd fvan 1 8, § g
IR Y dreedl & 419 HAT—HI0 qAT 4
gRuer &I gpia BIM:

(1) 0°, ufeRIg® gfRuer

(2) ~ 90°, F&IT: gTRaT uiRue]

(3) 0°, 3rgTe gRue

(4) ~ 90°, J&IT: URMUTeh UiRuer
R=5Q,L=20mHdAC =05puF & &0

5ol LCR uRuel &1 gRadl amafy &1 250 V
@1 AC Myt & RRI & FaIfora fosan T 3 |
e B Reafer # wfdd ey x 10°
W BT |

33.

P uRuy oo @I aiRar den ycamadt

emf E, =E, sinot &1 faga St waifse g,

Ve 3R Ic diced! 3R ORT 2| 39 YR &
gfRyel B T2 BoR NG & —

Y,

Ic) =Clv.

l&

Ve
< ot S
(]) < >
Ic
N\
I
v
(2)
ot
< N
IC VC
ot
Q) < >
Ve
< ot N
4) < >
Ic

g
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34.

35.

36.

w
N

GA-1 iR A1 &1 A=

-1 AT

i) |grT IR
oC A Bl H

(a)

emf

(b) 1[G [e=r orguye
emf & 9T

(iii) | srferepaH &IRT
oC yaifed & B |

(©)

(d) | srge (iv) | gRTemf & 374
rgf

A Ry U fadel H W Hed SuPd SR
g —

(1) (a)— (i) ; (b) — (i) ; (c) - (iv) ; (d) — (i)

(2) (@) — (i) ; (b) — (1) ; (c) - (iii) ; (d) — (iv)

(3) (a) — (iii) ; (b) — () ; () - () ; (d) — (id)

(4) (a) — (iv) ; (b) — (iii) ; (c) - (ii) ; (d) - (@)
P18 10 mH &1 I& fHAr 10 kQ & gfeRigs
AR Rag @& T 20 V & fodl g 4
AARTT B | BB IHT & ggard oid gRuy |
frpaH gRT w@nfid 8 9l ', 1 Reaw g

gRT & Yale & AP fQar oAl 81 1 us &

Wtﬁq‘aﬁw%m%luﬁxmw

g1 (¢! =0.37 ehifvo)

fefl a<ig q@usen, ol 3 1m 8, &1
fFfl W gear &9 B @ gRafid ke
R fbar A1 8, S Sl b dd I dHEq
ToRdl & | HoSell &1 Ufokig 2 uQ 8 | o
g9 @ IR-9R 3F UHR g ol g b
3G GRAYT I & 919 39 UHR gRafid
BIaT 2 |

B=4x10°T[1- L
1 100

FEDHI & B PO 8CH ¥ 4 HUSel RT
St 7T E=_____ mJ &N |

fAdT 10 Q UfcRIg &1 220 V - 50 Hz AC Tgfd
& RRT 9 FaIfea far T g1 OR1 B S9d
JNMYHTH AT H rms AF TH 3 H o dTell

|/ T
(1) 2.5 ms (2) 1.5 ms
(3) 3.0 ms (4) 4.5 ms

38.

I MRE! (a) 3R (b) § T uRuy gwiy v
21Th b § S uRuedt § aiaa wifad e
949 B8 Ife erafy rad/s B |

50 40uF 50

0.1H
AW\

|
|
R C R L

@ %

39.

40.

41.

\/
220V

figure (b)

220V
figure (a)

0.07 H®! W& HSall 3R 12 Q& ufoRig Pl
220 V, 50 Hz 9@l Yadmacl 9R1 A 9
sofieed § SiIeT T/ 1 2| URuy H 98 arell
gRT IR URT Ud S a9 & 99 HeliaR &

A, HHE: B [n BT 719 2]

7
11

(1) 8.8 A 3fIR tan™ (?j

11

(2) 88 A 3R tanl( .

(3) 0.88 A 37X tan’ (%j

(4) 8.8 A 3fIR tan™ (%J

fdg Ty fag aRua # 'S’ ve BRfm Raa
gl UR™ H Rga ST g IR T@ T, H1 Ty
q OGSl M OB O™ & R =6 QF R,
fddmad Fad aR1 & 79 B U dRA g,
T, & A9 T, ¥ < 1l 8 3R GRa T; A
e Ol 81 r=3 QUikRIg ¥ &g diecs &l
A4, S99 T, T; 9 Isdl @ V B |
(Frepea quiie #)
R=6Q | o

'.Tl
L
r=3Q

6V-|-
uRRedl smafr aretl 250 V 3mgfd @ R&RI I 100
Q &1 URRIg® 0.1 pF &1 FRT IR Udh RS
@1 Sl § FARSTK fan w3 afs g9 uRuy
@ foIg ar1e &1 3mafy 60 Hz &, 1 WRebcd bl
A BT

(1)0.70 H
(3)7.03x 10°H

(2) 70.3 mH
4)703 H
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42,

43.

44.

45.

®
ALLEN P

feT T o # uw A [oRA ATl gD
Tl # A9 R Ty d@E9y & ogER afg
B B 1 dp(t) = 1062+ 20t, TS ¢y freiiaaR qen
tAPHTS H Blt=5s WR =20 @ yfeRIg® 4

yarfed &RT BT aRHTor mA BT |
X X X X X
R=2Q
AMA
X X X X X
X X X X X
X X X X X

T URe qUSH! 64 ] JHDHIY &3 Holl Tehfd
BT B TAT 640 IIC B & H Holl &I Bl
2 O/ 399 8 TR @1 gRT warfed Bl g
i HUsell BI A€ I A Sirs faa @,
al oRuy & 999 fradie dave § 9

PIFTT |
(1)o.4 (2)0.8
(3) 0.125 (4)0.2

Ua ol LCR uRuy # ufoRig R = 3 kQ,
W& gferd X = 250 1Q & e QT 37
giRa Ss € AP 50 B @RI W 300
diee & uRenford fean Sirar g1 s oifad
B BT B B forg enRkar &1 719 pF #
B ¢ (n* = 10 ehifvT0)

(1) 4 uF (2) 25 uF

(3) 400 uF (4) 40 pF

fau v gRuy § gearacl &1 = Bt smafy
® =100 rad s 8| UXP FOScll AT GTRT PI
e A gY, uRu 1 faael g 1 gargd

gAY

100 pF 100 Q

IN

0.50H 50Q

D)
A4

200V

(2) 4.24 A
)6 A

1)59A
(3)0.94 A

46.

47.

3.0 x 107 el & U |HIA &lfasl grard
&3 # 8.0 ¥Hl Arogr denm 20 R drell Ush
g gusell 50 eI ufd Advs @iy
A | FealeR A @ gRa: gar ol 2
gusell H Afdead URd fdarq....... x1072V
g | (Fraeaw quie d& quiifea $IfT)

U S grd R BRI B U A1dd U I v
9T F ORI 21 BS FgES B Fodr 9
UHR BN § fh 98 U 9 YoRdal AF B
gueel ¥ URT fa. a1 9. @1 fH9 T 9
q UefRid oR Fahd 87

—————»

loop

UL L

emf Vo A
3) P — i\
I »

emf
) —— >
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48. yIMEd ORI i={x/ﬁsin[%tj+lo}A

TR @ W 5| ORT S 99 A qd A
_ ufgmR g

URER x>0 H | SHA BT U R DY &
SRR ST 1 A W A ) i 5 o G )
FIBR Booll x-3F&8 & T 1 A/ 91 4
FAd Bl t=0s W Bood & b O, x =— 1 A
R t=1s W Teal § URA RQarga & Brm
? (A NS Boet o1 91 yRafid =&l 2 ©)

X —

49.

H1v (2)2nV

32V Y

Th U gRT URU § IR del URRE®
SO %9 3 59 UBR © & X =3RB| 39 P
gTRT B ofishd 3 9 TR SISl &, 6 X, =
2R 8| URUY & Y Wl T[N a1 GRI WAl
ol DI AU J5:xB1 x

=

Yol 'a' qAT U BN dTell BIEl IBR U,
YTl b dAT Th B (b >> a) Al ¢ TNBR
U ® IS} W 8| Y IFl U FAIA ©
dJerl S dve AUIld 81 IR g b B
THR U A 1 gRT Jaifed &1 Sl 7, o
S Ul @ 4 URWRS URed ©

Ho 832

4t a

E&&E

41t b

Uh JITde! ORT URYY H, Uh URP, T SR
den ve yfoRigs Ao ww § g3 2 afe
X.=R = Xc d 59 Ry &) gfaenen e:

4)R+2

50.

bl HIA

51.

2
) Z—ifﬁﬁ% @

2
@ 2822 @

2
1

(D2R>  (2)Zero (3R

53.

54.

5S.

56.

FRIETIAR U RUScll gwEdid &3 B § @l
gl

Induced
current

Coil

qusell H a1 URd Bkl 8 i gy &

B BT 8 :

(1)FTER & TG TAT THI & A1 "edl B |

Q)Bel T B AR AT TR DAY
Hedl B |

(3)dTER B TG AT THI & A1 9l © |

@) BUsell T & FHRR AT FHI B A1

ol B |
a%aﬂjaﬁmmﬁwﬁqnﬁﬁ%waﬁuw
gfcraren | Bl |

1Q 0.5F 2Q 0.5F

IO.SF
1Q 20H 2 0.5F
)
O

220V

T 20 FA gof Tl 1QURRIY BT abR
o[U 3R T v T8 e &1 SR Tf brel
g1 U B SN YN 5T & THEAH DI
83 9 | JEO &F Pl A T B THEaq
I B IR g U Bl UfRIEl & s,
Rrad gd® IRRIY 4Q &1 8, 9 S < © |
vo BT AT a1 M1 A1y 6 o 4 2 mA
Rer g7 garfza 81 ?

XX XXX XXX
X XXX XXX
40 40 X X X X X X X X
b X X X X X X X X
XX XXX XXX
4Q o 40 XX XX XXX
X X X X X X X X
X
— XXXXXXXX
Vo XX XXX XXX
(I) 1 m/s 2) 1 cm/s
3) 10° m/s (4) 10~ cm/s

TR URYY H Dol g8 B a2l AR IRl
U BN R e J yaRd gy i el
2Q

! 0.5mH 0.2 H
3Q
‘ 3Q 3Q

2)25A (3)10A

30V

(H6A 4)0 A

L
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Sol.

Sol.

Sol.

Sol.

ALLEN®

SOLUTION
Official Ans. by NTA (2000)
Given : L=2x104H
R=628Q

f=10MHz =107 Hz
Since quality factor,

L L
=w, — =2nf—
Q 0 R R

2x107*

6.28
Q=2x103=2000
.. Ans. 1s 2000
Official Ans. by NTA (1)
Just after the switch is closed, inductor will
behave like infinite resistance (open circuit) so
the circuit will look like

S Q=2nrx 107 x

i

VT i= _2 905
4

R
Option (1) is correct.
Official Ans. by NTA (900)
At resonance

2
p= Y
R
2 2
=V_=@ =900Q
P 16

Official Ans. by NTA (2)

Current through 60Q resistance = % =% A

. 1
thus capacitor current = 7 A

VC = I XC
10 = 1 X 1Y
4 oC
. C—L n =250 pF
400 4000
Now,
. 20 1
current through 40Q resistance = — = — A
40 2
. 1 1 1
thus current through inductor=—-— = — A
2 4 4

VL:IXL:% XQ)L

20=ix100xL

=L=08H

Sol.

Sol.

Sol.

Sol.

Sol.

10.

¢

Official Ans. by NTA (4)
At t =0, current through inductor is zero,

hence R, = (5+1) || (5+4) = %
. E S5E
11 = —

18/5 18

At t = oo, inductor becomes a simple wire and
now the circuit will be as shown in figure

hence R, = (5|5) + (4]|1) = % ; (|| = parallel)
5/2
E
4/5
__E 108
33/10 33
Official Ans. by NTA (144)
Ldl
g=——
dt

)

4 1
3jt dt =2j dI
0 0

m
1]
—

E><16=21
2

=12

V= %le = —x2(12)* =144]

1
2
Official Ans. by NTA (4)
tan 45° = L _ob = X.=Xc
oCR R
= resonance
Vo220
R 110
Official Ans. by NTA (1)
1 =1;sinmt + isin(ot + 90)
i =i +1 sin(ot +¢)
i, i

i =0 =N1_ 2
rms \/5 \/5

Official Ans. by NTA (283)
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Official Ans. by NTA (1)




& ALLEN®
Sol. € =[BVL]=BVLsin0 15.  Official Ans. by NTA (3)
P60
=(2.5%x104T) | 180 xim /s | (10m)sin60° Sol. Vy=—= =545.45
18 i 011
=108.25 x 103V Vp =220
11. Official Ans. by NTA (1) Vg> Vp
SO I
100 mH 100 pF = Step up transformer
Sol. (® V=30 sin 100t 16. Official Ans. by NTA (1)
bt
Sol. A=Ape=Age 2
120Q
A, -
as given z=/(x, —x.)’ +R’ TZAOC
x. = @ = 100 x 100 x 10-3 = 10Q bt
—=In
Xe = € = ;_6 =10Q 2m
o. 100x100x10 3 2m1 2o 2x500x0.693
2=+(10-100)> +R> =~/90> +120” b 20
- _ t = 34.65 second.
=30x5=150Q 17.  Official Ans. by NTA (2)
e _Av_30 zlamp 0.2amp Sol. I=1I, sin ot + I, cos ot
“z 150 5 R
& For resonant frequency o =L +15
I 2 2
:>0)L:L:>0)2:L:>0\):L . Irms -0 = m
oC LC JLC NG 2
1 18. Official Ans. by NTA (1)
& f Sol. B = punl = pyp,nl
“2nVLC T 2n100x107 %100x10° B =47 x 107 x 500 x 1000 x 5
100\/7 1007 B =7 Tesla
=T T 5, O0Hz 19. Official Ans. by NTA (Bonus)
SO]- A = AOC—Yt
10== b
Answer (1) In2 = m x120
12.  Official Ans. by NTA (3) 0.693x2x1
Sol. 120
bk Lo 1.16 x 10-2kg/sec.
o For t; —t, Charging graph 20. Official Ans. by NTA (4)
§ t, — t; Discharging graph Sol. (4) (a) —l>—> V=V,
Z 13.  Official Ans. by NTA (3) Vv,
u/%) Il 12
2 I
ZSol. RZ gl R, (b) (©) l
2 2 T
Z V- Ve _ X X
% - (d) tan ¢ =
& 14. Official Ans. by NTA (4) Vi R
£ Sol. At resonance power (P) 21.  Official Ans. by NTA (2)
5 2 Sol. (2) X; = oL
8 (Vims)
£ p=——ms . Vo
3 R i=—%
%8 \/’ 2 oL
: p=BUND 390605 w
2 8
: ~ 4kW

vt e Ac [EHEEE




BT v i ALLEN®
22. Official Ans. by NTA (6) (oL-1/wC)
Sol. J = E = Xd
p P
_1dg 7
T A dt
_Cdv, edv, ]
A dt d dt R
V, sin 2 mft
= %: 100x 3080 v 2nf) cos 2nft = Z =6 +(10-4)’
p
900 40 6
tan | 2mx— | = 10% x % 900 = Z =62 | cosp=—r
[ 800} 9x10° 62
=x=6 1
23. Official Ans. by NTA (4) coshp=—=
B 2
i3 27. Official Ans. by NTA (3)
A c i3 : 1
Sol. ——TUHHI T ——> Sol. Magnetic energy = ELI =25%
i .
i3 ME = 25% = i=-2
D 2
¢ oci i=i,(1-R""") for charging
3 t=—/n2
so, field at centre of C = —=1T R
3 28. Official Ans. by NTA (3)
24. Official Ans. by NTA (1) Sol.
Sol. Bandwidth = R/L
Bandwidth «c R c__ V=20sinot
So bandwidth will increase
25. Official Ans. by NTA (1) . . .
.. From the given information,
Sol. i=i,cos(mt)
. €A g,x1
i=igatt=0 C= = S
: d 2x10”
.1y T -3 -3
i=—%= at ot=— 1 2x10 2x10
\/E 4 c= = =
n . 1 oC 2x50mxeg, 25x4me,
t == = — -3
2x1 1
4o S CBpadf X, =220 L 9x100 = L1000 :
1 A 25 25 H
t=——=2.5ms %
400 i, = Yo _20%25 106 A = 27.47 HA. 2
26. Official Ans. by NTA (3) Xe 18 )
L C R =60 The value of amplitude of displacement current
—\MQMM,—| will be same as value of amplitude of 2
X,=10Q _ conventional current. £
X=4Q Hence option 3. E
Sol. 29. Official Ans. by NTA (3) %
~ Sol. As rod moves in field area increases upto x =b %
Y then field is absent and again flux is generated
We know that power factor is cosd on return journey from x =b to x = 0. Thus plot &
R ’ A for flux. §
cosd):E - (1) :>e=—c(11—¢ = curve B for emf %
t #
_ [p2 _ 2 = Power dissipated = vi = curve C for power E
Z—\/R +H(X,-Xe) (@ dissipated :
4 E
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30. Official Ans. by NTA (3) 74
X —x I=—mA
Sol. tan¢=-—S—"L 100
tan 45 = ~c ~ XL 36. Official Ans. by NTA (80)
R Sol. ¢= BS
Xc—X, =R 4 .
1 b=—x10" [1——).7:1{2
——-oL=R b 100
oC . . ¢
1 =4x107 x(1 (1——)
—=300x0.03=1 ¢ @ 100
oC —do
1 E=——
()}
—d t
1 1 | g=—o7/4x107 | 1——
C= - . C==x10" dt( ( 100D
10 10x300 3 !
X=3 3 5
=4x107| — |=4x107V
31.  Official Ans. by NTA (4) ST (100) §
Sol. R =100Q When B =0
X, =oL=50mx10" Lt g
1 10" 100
¢ oC 1007 b
X >>X, & |X.-X, |>>R Heat = St
32.  Official Ans. by NTA (125) o, 4
Sol. X; = Xc (dueto r\(;son\a;nce) Heat = (4 x 1(())6) %100 ]
Z=R so im:E:E Heat = 16x107"° x100
V2 250%250 2x10°°
o T 15xew Heat = 0.081
. Heat = 80 mJ
. fficial Ans. TA
33 Official Ans. by NTA (3) . 37.  Official Ans. by NTA (1)
Sol. In capacitor, current lead voltage by 5 Sol 10Q
ol. —mMmMWW———
34. Official Ans. by NTA (1)
Sol. (a) For x;, > xc , voltage leads the current )
(ii) U
(b) For x;, = X¢, voltage & current are in same phase V =220V/50Hz
1) = 1 =ipsinmt
(c) For xi. < x¢ , current leads the voltage When i =1
(iv) .. T .
(d) For resonant frequency x;, = X¢, current is 1, =1, Sin®t, = ot, = E - (@
maximum i
(iii) When i =—%
35.  Official Ans. by NTA (74) V2
vV 20V 1 .. T
Sol. maxzﬁzmz ﬁ=losln(ﬂtz :>0)'[2:Z (11)

For LR — decay circuit
I=1,, o RUL
-10x10°x1x10~°
[=2mAe 010"
I=2mAe’
[=2x0.37mA

Time taken by current from maximum value to
rms value

T T T T
=(t,—t,)=———-—=—"=

20 40 4o 4x2nf
= ! ZLSCC=2.5ms
8x50 400
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38.
Sol.

39.
Sol.

40.
Sol.

ALLEN®

Official Ans. by NTA (500)
For figure (a)

2
\%

__ s

Fag = R
2 2
A% A%
ms X R — ms X 1

ZZ
R>=7°

25= (q/(xC —x, )} +5° )2

25 = (Xe—x)* + 25
X=X, >——=oL
oC
, 1 10°

W =—=

LC 0.1x40
o =500
Official Ans. by NTA (1)

(X,
oo (]

X, =L

X, :2x%x50x0.07:22§2

R=12Q

Z =X’ +R?> =25.059
_V_ 220 _g77A
Z 25059

Official Ans. by NTA (3)
When T, and T, are connected, then the steady

) ) 6
state current in the inductor I = g =1A

When T, and T3 are connected then current
through inductor remains same. So potential

difference across 3Q2
V=Ir=1x3=3volt

41.

Sol.

42,

Sol.

43.

Sol.

44.

Sol.

Official Ans. by NTA (4)
C=0.1yF=10"F
Resonant frequency = 60 Hz

W, = \/E

1 1
27‘[fO:— =L= sy
JLC 477t C

by putting values L = 70.3 Hz.

Official Ans. by NTA (60)

d
le] = 92~ 20t120 mv
dt

4

li| = ==10t+10 mA
R

att=>5

i = 60 mA

Official Ans. by NTA (4)

U=%Li2=64:>L=2

i’R = 640
S0
(8)
=1 s
R 5
Option (4)

Official Ans. by NTA (1)
For maximum average power

X, =X
_r
27‘5(50)C
C=4x10"°
Option (1)

2507w =
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45. Official Ans. by NTA (DROP) 48. Official Ans. by NTA (11)
1 2 s SOI' fr2ms = f12rms + f22rms
Sol. Z.=,/|— | +R 2
‘ [cocj N
=|———| +10
i) ¥
=l o | +100 =121 = fm=11A
10010010 49. Official Ans. by NTA (3)
Z.. =+/(100)* + (100’ =100/2 Sol. emf=BLV
— - 1.2R) .1
\/(100 x0.5)> +50% = 5002 50. Official Ans. by NTA (1)
R X.=3R R X X.=2R
z. 10072 Sol.
z,  50\2
R , R
100 1 cosd = cosd' =
cosp, =—==—= = ¢; =45° R® +3R? R’ +R?
1042 2 | |
50 1 S ==
cosh, =———=—— =, = 45°
b= n=hH P 10 V2
cosd' Jio 5
IC == X = l
coshp 2 1
45° 51. Official Ans. by NTA (1)
4° Sol. < b
IL a
A —
1=2+ =248 =410 EI
I=316 A
Ans. 3.16
< 46, Official Ans. by NTA (60) B= [hL < Dsin 45} "
% Sol. Maximum emf € = N ®AB 4nb/2
2 _ _ p >
: N =20, ®=50,B=3x10"T ¢=2ﬁﬁlxaz
3 €=20x%50 %1 x (0.08)* x 3 x 107 b
2 _ )
3 =60.28 x 10 .M_Q_zﬁuoaz_hgﬁa_z
g Rounded off to nearest integer = 60 U1 b 4rn b
E‘ Ans.60 Option (1)
§ 47. Official Ans. by NTA (3) 52.  Official Ans. by NTA (3)
2 2
Sol. N—<— s}~ Sol. Zz\/(XL—XC) +R? =R X, =X,

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2021_Sub

— When magnet passes through centre region
of solenoid , no current / Emf is induced in
loop.

— While entering flux increases so negative
induced emf

Option (3)
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53.

Sol.

54.

Sol.

ALLEN®

Official Ans. by NTA (1)

B must not be parallel to the plane of coil for
non zero flux and according to lenz law if B is
outward it should be decreasing for
anticlockwise induced current.

Official Ans. by NTA (2)

XL =2nfL

fis very large

.. Xy is very large hence open circuit.

X =
27fC

fis very large.
.. X¢ is very small, hence short circuit.

Final circuit

2
AVAVAVAV
1
AVAVAVAV
2
L AMW—
[\
O
2x2
Zeq =1+ =2
2+ 2

55. Official Ans. by NTA (2)

Sol. Equivalent circuit

A -

e

=107m/s =1 cm/s

_-—_VOBKJQ
V.B 5(2mA
= YoBC VO——( mA)
4+1 5%.2
Option (2)

56. Official Ans. by NTA (3)

Sol. In steady state,
conducting wire.

inductor behaves

So, equivalent circuit becomes

_—————_

30V \ 30 302
\\
Parallel (R.,)

L=l+l+l=1 = Ry =1Q
Req 3 3 3
= Circuit becomes

20

i

30VT 1Q
= 1= 3—30 =10A
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