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Em1 & Ac ISR

EMI & AC

f=a1 R &1 ©& avsit afiifast (solenoid) &
I(t) = I,(1 — t) A 1 F9A() & 1Y Seerdl g3
foma a0 9% W %1 39 ot & fee & 9™ 2R
ot U et R (ring) W EE © 1 HHT 3R
0<t< ¥ fRud i@ ferp@ e (1) o 9@
foega-ames o (V) fhe TR & e €2
(1) I, =1 o= T ¥HM Tt € 3R £ = 0.25 WV,
AR R
(2) t = 0.25 W I, 1 faem Sefe St € 8’V
AR R
(3) I, FI M TH T A €3 t=0.5 RV, IA T
(4) t=0.25 T I, i fawn 3e7e S € 3R V,, I €
T LCR 9RUY 31adfeq st aifes (damped
harmonic oscillator) &1 Hffd Ha@R HL 71 afe
YT o1 Teh ! I &7 GSIHM (spring-mass)
Qo syasfed e Slferst fSreent 3terme feerie b’
ERGESUS IREIR R RUNPIRUIR

(1 L<—>m,C<—>i,R<—>b

1 1 1
) Leoo—Co— Ro—
2) b m k

3) Lem,Cok,Rob

4 Leok,CobRom

e foregd 9faer § 10 mH 1 T e 3R 5 Q &
T Ffadiee Soft § T gu eI SH W20 V & TH
forea-aTeeh et t = 0 FHT I T S ¢ | 39 ferfa
H t = o0 3 t = 40 s W 37 uRuy H o areft faega
st & T H STurd = 8 9 fohgeh fehe 2 2
(e? &1 A 7.389 )

(1) 1.06 (2) 1.15

(3) 1.46 (4) 0.84

Teh A 1 o1 311 HHAE o9 Teh Ush &AM Froiehid
A H YA @R | 99 t = 0 TR U 1 T JraIh 4 &3
% e ¢ | A 9 10 TR & SATet et F 3T
T Y BT ST STl T 3781 & =R1 SIR | W g A
394 IR faga-ares aa &1 7F 1 § 9 for v
TR I AR SR =AaH 2 ?

(1)2.5s 3R 7.5 s

(2) 5.0 s 3R 7.5s

(3) 5.0 s 3R 10.0 s

(4) 2.5 3R 5.0 s

S.

T ¢ = 0 W o § fewmd T u ol o9 | Bt
1000 779 HF 1 FFIeh1d &5 $Hh aTrald [Tehardl
B1ARC A 5 5 T rah 19 &5 1 AH G (linear)
&9 9 " 500 TME B S g, W H AR
forea-aTes 911 1 | 2T

4ch 2crn/

(1) 36 pV (2) 48 pv
(3) 56 uV (4) 28 pv
feaTIER foRd-aTes® 9d ¢ it Th o9 & HHIS
STt H SISt offl §U UReh L e feliel R | St T
g1 Afe fa= &1 999 t = 0 W =< IR fean s @
t=03R t =t (t T9 H TG o ©) & o=

S T T8 edt AP HT AR ;
L R
|1 /
11 S
L, 1) ®
O @ 2
&L &L
3 w2 @

Teh Hfeat ot | o =ik (Teh BIeT %)) o
Tl faga a1 S@ wT@EEt 0.025 ms #
0.25 A 4 T T9H €Y T 5 I A S & o 360
100 V %t el sieedt Ye1 SRl | =k oh Toehl
(self-inductance) <hT M mH ERETE

Teh LC 999 & 98&hed L = 40 mH e forgga =nfkan
C = 100 pF ¥ A dieest V(t) = 10sin(314 t) 3@
R | SRR ST o 36 s arell & 8

(1) 0.52 cos 314 t (2) 0.52 sin 314 t
(3) 10 cos 314 t (4) 52 cos 314 t




I ¢ i

9.

10.

11.

12.

T AR FHeal (coil), fT@ht 551 10 cm ¥,
3.0 x 107 T 9H & THTHH gad &5 § 8, a0
TR THAA GAHTT & o T § | St hl Th
3187, ST 3Hh G T § AT GoIoh 19 & & ol ¢,
TR AT A1 S | SHeRT hIv o T § o g 0.2s &
3TN =FhY I | 38 U forga-aress a1 1
stfereRay wF (uV #) faa guiies & faee g
Teh T Eh'U@Fﬁ 1 Ffdemd (reactance) &
100 Q §1 59 & 1000 Hz gfd & Tk Jeamewd
¥ (AC) & S | ST STl & o et 78 areed
THH o dell U @ 45° 31 Tl ¥ 1 Hueed &
TWR& (self-inductance) 1 AH T -

(1) 1.1 x 102 H (2) 1.1 x 10' H
(3)55x 10° H 4) 6.7 x 107 H

750 Hz @& 20 V (rms) % T WA &1 901 § IS gT
100 Q & gfadiy, 0.1803 H & T& 3fa wd
10 wF &nfian & Tk Senf A Sig T e | J8 AFd gy
o RIE o1 T &3fd ST -1 o ATTeRoT 1 <Tel et
¥, 98 WO 3T, 576 WieRIE o1 arvaH 10°C 99
STET, A ' (Afaliy w1 ardra et
2JI°C ®)

(1) 418 s (2) 245 s

(3) 348 s (4) 365 s

USTHR THR &1 Th HISA! & AHIHE
(semi major) 31§ HI TR a a9l 3:[‘&?{‘5[ (semi
minor) 3787 1 TS b%ﬂﬂTWQﬁﬁHR%IS@
Tk R & § TR W T 81 At x-2781 &
AR 3R W o HIVF AT A AT S & ol Hueal A
B STl [ BT | 9 iR T ST &fd 2R

Z B
4 N
b, X
X a
y y
! n*a’b’B’w’ ”n 7
(1) ——— (2) Zero
n’a’b’B’w’ nabBm
@ ——F— o

13.

14.

ALLEN .

g % TR | 9 Tah AR T4 o THAA o awalad
Tk JrEh T & B @ g3 ® | TR 1 AT 4 mm
T 3R TEH! A T=E 30 cm ¥ AT qEHE
&7 ThaHH gX (dB/dt = 0.032 Ts!) & uftafdd
AW @ quH AT faga s AR = 8 &
fas freedm grm:

(TR &t FfaRiEehar 1.23 x 108 Qm)

(1) 0.61 A (2) 0.34 A

(3) 0.43 A (4) 0.53 A

T It B FIeh &l Tohdl Hueat & Foa = 9
Tk TR & @R R 7k Tifd el St § 1 st W
I Tear e G W fawms 37 ot RaTuii i wel g
1 BT 2

e
_/

a
H:Cumm@mmg«gmgnet

e o= fearfaif (a) Swares o1 9arT; (b) Tk quiaan
ST T T (¢) el 1 STl st uiielt €1

(a) (b) (c)
(-~

(a) (b) (©)
»(O-O-O

(a) (b) (c)
*(D~O-O)

(a) (b) (©)
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. ALLEN EMI & AC
15. T gviiag L-R IR i fogd ameh o Vol Tk | 18.  WalTfed &1 [ ATell Teh 371 oTHaiTg ahl ol 141 1K,
S A ST S ¥ | A T ¢ = 0 TR gHeh e okl Teh TRE W AT SRR o9 3R ferdeh ot ST
3 HY T A ST THT HT WA, 9 39D WH H Hfed =eeh C T & aa § fod §, S fo fos &
. TN 7T 7 | For fSTeeht o [ SR A9 R ¥,
@ﬁaﬁaﬁﬁwmﬁ[;j@m: Tt WE v a1 9 fogea § faga =mes C &1
Tt 3IR 9 1 Tehed UG § 1 A WY arR 9
S & o= &1 G r 81l o9 | URa o el
1 Lln(\/;_lJ 2 Lln( \/; J
M R \/H @ R \/;-'-1 one side opened long
conducting wire loop
L Jn L. (+n+1 L |
(3) Eln(\/;_lJ (4) Eln(\/;_lJ 14 R§§ l) [
16. T IR FHST H 3T G o FIeT TS 0T .
0.8 kg m* ¥ ¥R 30H =& aefl g am1 & R
THH FFEH I ST 20 Am? ¥ | I8 gl 389 st \ [ ) W, vl
R R S A e o e Q- @ o Re
FeAteR STl H T T g | 56 39 W U 4T HH 2u, vl u, Ivl
Tk T T &5 Seater feem & e e g, S @ 4 Re
I 377 fcst I & TR SR FEA TR €1 60° 0 | 19, TH AC 9@ H R = 100 Q, C = 2 pF o
T W HSH B O - L = 80 mH, $IIfigh™ H TN STl & | 9f{wer 1 ot
W%:
(1) 10 rad 5™ (1) 0.5 ) 2 (3)20  (4) 400
(2) 20 7 rad s™! 20. o o fordh grgol ufge & o a6 femmn T |
(3) 10 & rad s W&TUT,%TF{IIWHHIA%WT%IOZAS-%#TE{
B | S/ jgh g8 nh h {kK foHoRdj V, — V&1 A
(4) 20 rad s G dam Q
17. < H9hSE JehR Husferd C, q41 C, &l XY L=somH R 20
THAA H @ T | C, 1 51541 | em @ gHH 500 —TIIN——<— ——WWW———
B %1 C, # 200 B & 72 3HHT 5 20 cm ¥1 C P 30V Q
21. fodr goft LR 9 #, 250 V, 50 Hz & @i 9
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T gag W A o I(t) = (52 — 2t + 3) A &l ¢
e |, yerfed gt €1 &0 t = 1s W C, H IfR@

.4
ford ae s (mV H) = ToxHARE_ .

400 W 3TfeRT =T &7 Brl § | qfaer 1 i T[oieh
0.8 T | IR (O =T 9 T (1) 9T 3 o ford,
L G R & S0fighd |, C =Tial o1 T TuIiA siret

n

JuFéﬁm,nwm%
3r

TvlTrlT%ltlFf(




EMI & 4C

1.

Sol.

Sol.

Sol.

ALLEN .

SOLUTION
NTA Ans. (1)

/\

I
Magnetic flux (¢) through ring is ¢ = n(R)*.B
6 = (TR)(uynl) = (TR2pnl)(t - )

Induced e.m.f. of Vi :%d(b
t

= (nRzuOnIO)(Zt - 1)

R *ponly (2t 1)
Ry
(Rg — Resistance of Ring)

and induced current Iy =

Clearly Vg and I are zero at t=— = 0.5 sec.

1
2
and their sign also changes at t = 0.5 sec.
NTA Ans. (1)

L C R

for damped oscillator
net force = —-kx — bv = ma

2
md X+kx+@=0

dt’ dt
by comparing ; Equivalence is

L—>m; C—)i;R—>b.
K

NTA Ans. (1)
ALLEN Ans. (2)

i=i, (1 —e®n)

i, 1

. 4
i 1 -2x10
i

0

— =1

4. NTA Ans. 4)

Sol. Flux ¢ = B-A =BA cos 6 =BA cos ot

d
[Induced emfl = lel = ‘d_dt)‘ = |IBA® sin otl
lel will be maximum at ot =
(271) T
—lt==
T 2

(hegoren
10 2:>t— D SecC

i
2

lel will be minimum at ot = 1

&
— [t=1w = t=15 sec
10

5. NTA Ans. (3)

1000

500
Sol.

v

E= 100
dt

A=16x4 -4 x2=56cm?

a:i—?A:lOOx104x56x104
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o ALLEN EMI & AC
6. NTA Ans. (4) 10
I =——=0.52A
Sol. i=ij(l-e®b)=j (- T) " 190807
Tc Tc . E
q= jidt = I%(l_e*l/Tc) I =0.52 sin [314t+2j
0 0 .. Correct answer (1)
i T 9. Official Ans. by NTA (15)
el T
R -1/T. o Sol. r=0.1m 5 = 0.2 sec
B=3x10"m T=0.4 sec
€ -1\_¢ € -1 At any time
=—|\T.-T.e )-—(0+T.) =>q=—xT,. € y
R(C e’ R CTITRTC flux ¢ = BA cos ot
e L1 el d(l)‘_ .
Y - lemfl = ‘— —|BAco sin ot
R R e = eR? dt
7. NTA Ans. (10.00) (emf). = BAw = BA 2n
V ~ L di max T
Sol. B q 3x1079 xtx (0.1)> x 2%
0.4
\'% 100
= "~ TTdi 0.25 " LN (“takeloj
dt| 0.025x10° 154 »
= X |~
8. NTA Ans. (1) — 15 v
L=40mH C = 100uF 10. Official Ans. by NTA (1)
— 000000 | Sol. — T
oV R,L
+ Reactance of inductance coil
"M
Sol. = JR2+x2 =100 ... )
N _ - -
~e + f = 1000 Hz of applied AC signal
Y pp g
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V = 10sin (3141)

X, = oL =314 x 40 x 10-3 = 12.56Q
1 1

" oC 314x100x10°

_ 10
314
Phasor

A IX,

C

=31.84Q

—>I

VIX,
Vi = In(Xe = Xp)
10 = 1(31.84 — 12.56)

+ Voltage leads current by 45°
A

iX 4
\ iX, oL
tan45° = =—

$=45°

e "R R

7

iR

ieR=X; =alL

Putting in eqn (i) : X} +X; =100

V2X, =100= X, =502

ie oL = 50\/5

[ _50V2 _50V2 _ 2542
® 2nf 7t x 1000

=1.125 x 10> H




I - e i

11.

Sol.

12.

Sol.

13.

Sol.

ALLEN .

Official Ans. by NTA (3)
f=750 Hz, V_ = 20V,

R =100 Q, L =0.1803 H,
C=10uF, S=2J/C

Z=R*+(X, -X.)* =y/R* + (0L -1/ 0C)*

2
= R2+[2nfL— ! ]
27nfC

Putting values
IZI = 834Q
In AC power P=V__i_ cosd

ms rms

R . Ve
Cosp=— i  =—=
|Z1 VA

V..R

2
_ [ﬂj «100=0.05757 /s
834

H=Pt=SA0

[ 210)
0.0575
Official Ans. by NTA (1)

=348 sec

e = NABwmcosmt N=1

2
P ,=<—>=

a

R

_ A’Bo’ 1 n’a’b’B’w’
R 2 2R
Official Ans. by NTA (1)

a=75cm

_ d(Ba®) 2 dB

i dt dt
. q a’dB/dt
R  p40)
nr’

€ (ABw cosmt)’
<>

14.

Sol.

15.

Sol.

16.

Sol.

Official Ans. by NTA (3)

When bar magnet is entering with constant
speed, flux will change and an e.m.f. is
induced, so galvanometer will deflect in
positive direction.

When magnet is completely inside, flux will
not change, so reading of galvanometer will
be zero.

When bar magnet is making on exit, again flux
will change and on e.m.f. is induced in opposite
direction to not of (a), so galvanometer will
deflect in negative direction.

Looking at options, option (3) is correct.
Official Ans. by NTA (3)

1

max — ~
2

=1 (1 _e—Rt/L)

2
U L2

I
U nax ; 1 has to be &%

ForUtobeT \/;
max:I l_e—Rt/L

\/H max( )

R _y_ 1 _Nn-1

Voo n

Rt Jn-1

——=1n

L Jn

L [ +n
tziln(\/;_J

Official Ans. by NTA (1)
Official Ans. by ALLEN (BONUS)
I = 0.8 kg/m?

M =20 Am?

M

\mf
N
U +K =U +K,

1.5
0+ 0 =-MB cos30° + EI(D

NG

1
20 x4 x —==(0.8) o’
2 2

o =+/100+/3 = 103)"*
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17. Official Ans. by NTA (5.00)

Sol. @

H NI
2R

_ p,NN'I -

T
¢ 2R

. _d¢ 2ntx107 x10° xtx10™

dt 0.2
=8 x 10* = 0.8 mV
18. Official Ans. by NTA (2)

Hol

Sol. B=
0 2mr

Hol ;
=—— (dr i
¢ 2mr

AN

—v

do _ peif dr r
= dt 2mr dt

oy v

E— T
2T T

e Mo ivl
i=—=—

R 21 Rr
19. Official Ans. by NTA (2)

1L 1 [80x107
o qoL[E_ 1 FI0T
R\YC 100V 2x10
_ L Ji0x10
100

_200_
~ 100

4

o

==

Official Ans. by NTA (33.00)

Ldi

- 5
Ve-5-30+2x1=VQ

Ve =V, =33 volt

Ans. 33.00

Official Ans. by NTA (400.00)

R
125=Z7

A Xy

COS(I;: 0.8

EZ
P=—"cos
- ¢

2
400 = (250)° x0.8

Z=25%x5=125
X, =125sin¢ = 125 x 0.6 = 75




