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[image: image1]
eq \o((((,cÉk²(1) ˆKvb wÕ©i I mylg ˆPŒÁ¼KGÞGò NƒYÆvqgvb Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej = (o sin(()t ‰LvGb

( = ˆh ˆKvb t mgGq AvweÓ¡ ZwoœPvjK eGji gvb 

(o = AvweÓ¡ ZvwoœPvjK eGji kxlÆgvb 

(() = Kz´£jxi NƒYÆGbi ˆKŒwYK ˆeM|
[XvKv KGjR, XvKv]
K.
w`K cwieZxÆ cÉevn KvGK eGj?
1

L.
dÅvivGWi mƒò gGZ cviÕ·vwiK AvGek àYvâ ejGZ Kx eyS? eÅvLÅv Ki|
2

M.
DóxcGKi Z^Å KvGR jvwMGq cƒYÆPKÌ ‰es AaÆPGKÌi RbÅ ZwoœPvjK eGji Mo gvb wbYÆq Ki|
3

N.
w`K cwieZxÆ cÉevGni RbÅ (rms ‰es (o ‰i cviÕ·vwiK mÁ·KÆ MvwYwZKfvGe cÉwZÓ¤v Ki|
4

1 bs cÉGk²i Dîi

eq \o((,K) ˆh ZworcÉevGni w`K wbw`ÆÓ¡ mgq cici cwiewZÆZ nq ZvGK w`K cwieZxÆ cÉevn eGj| 

eq \o((,L) cvkvcvwk `ywU Kz´£jx ^vKGj, dÅvivGWi mƒò AbymvGi ˆMŒY Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, (2 = (  eq \f(d,dt) (N2 (2) = (  eq \f(d,dt) (MI1)


= ( M  eq \f(dI1,dt) 
ev, M = (  eq \f((2, \f(dI1,dt))

[image: image9.wmf]
myZivs, `ywU Kz´£jxi gGaÅ ‰KwUGZ ‰KK Zwor cÉevGni RbÅ w«¼ZxqwUi mvG^ ˆh ˆgvU ˆPŒÁ¼K dÑvÝ RwoZ nq, Zvi msLÅvMZ gvb Kz´£jx `ywUi cviÕ·vwiK AvGek àYvGâi mgvb|

eq \o((,M) ˆ`Iqv AvGQ, ( = (o sin (t

‰LvGb ( = ˆKŒwYK KÁ·vsK|

chÆvqKvj T nGj, cƒYÆ PGKÌ ZwoœPvjK eGji Mo gvb,

 eq \o((,() =  eq \f(1,T) 

eq \o\al((,  o,    T)(dt =  eq \f(1,T) 

eq \o\al((,  o,    T)(0 sin(t =  eq \f((o,T) 

eq \o\al((,  o,    T)sin  eq \f(2(,T) t dt


=  eq \f((o,T)  eq \b\bc\[(( \f(cos \b(\f(2(,T))t, \f(2(,T)))  \a(T, , , ,o) 

= (  eq \f((o,T)  (  eq \f(T, 2() [(cos  eq \f(2(,T) .T + cos eq \f(2(,T) .0]


= (  eq \f((o,2() [(cos 2( + cos0]


= (  eq \f((o,2() [(1+1] = 0 (Ans.)

‰es AaÆPGKÌ Mogvb,  eq \o((,() =  eq \f(1,\f(T,2)) eq \o\al((,  o,    T/2)(dt

=  eq \f(2,T) 

eq \o\al((,  o,    T/2) (o sin  eq \f(2(,T) dt =  eq \f(2(o,T) 

eq \o\al((,  o,    T/2) sin eq \f(2(,T) dt

= 2  eq \f((o,()   eq \b\bc\[((\f(cos \f(2(,T)t, \f(2(,T))) \a(T/2, , , ,o) = (  eq \f(2(o,T) (  eq \f(T,2() 

 eq \b\bc\[(cos \f(2(,T)t) \a(T/2, , o) 
= (  eq \f((o,() 

 eq \b\bc\[(cos \f(2(,T) \f(T,2) ( cos o) = (  eq \f((o,() 

 eq \b\bc\[(cos ( ( cos o) 
= (  eq \f((o,() 

 eq \b\bc\[((1 ( 1) =  eq \f(2(o,()   (Ans.)

eq \o((,N) ( ‰i Mo eMÆgvb(2(ms =  eq \f(1,T) 

eq \o\al((,  o,    T) (2dt

=  eq \f(1,T) 

eq \o\al((,  o,    T) ( eq \s(2,o) sin2 (tdt = eq \f((o2,T) eq \o\al((,  o,    T)  eq \f(1,2) (1 ( cos 2 (t) dt

= eq \f((o2,2T)  eq \b\bc\[(t ( \f(sin 2(t,2()) \a(T, ,o) = eq \f((o2,2T)  eq \b\bc\[(t ( \f(sin \f(4(t,T),\f(4(,T)) + 0 ( 0) \a(T, , ,o) 
= eq \f((o2,2T)  eq \b\bc\[(T ( \f(sin \f(4(T,T),\f(4(,T)) + 0 ( 0) = eq \f((o2,2T)  eq \b\bc\[ (T ( \f(sin 4(, \f(4(,T))) 
= eq \f((o2,2T)  eq \b\bc\[(T ( o) = eq \f((o2,2)
( gƒj Mo eMÆgvb, ((ms =   eq \r(\f((o2,2))   eq \f((o,\r(2)) 
BnvB ((ms ‰es (o ‰i gaÅKvi cviÕ·vwiK mÁ·KÆ|

eq \o((((,cÉk²(2) cÉwZwU 2 volt ZwoœPvjK kwÚ ‰es 2( AfÅ¯¦ixY ˆivGai 24 wU Zwor ˆKvlGK ‰KwU 3( ewn:ˆivGai mvG^ ˆkÉwY mgevGq hyÚ Kiv AvGQ|
[miKvwi evOjv KGjR, XvKv]

K.
GivGai Zvcgvòv àYvâ KvGK eGj?
1

L.
ˆfvÎŸwgUviGK eZÆbxGZ ˆkÉwY mgevGq hyÚ Kiv nq bv ˆKb?
2

M.
eZÆbxi Zwor cÉevngvòv wbYÆq Ki|
3

N.
ˆKvlàGjvGK wKfvGe mvRvGj mGeÆvœP cÉevngvòv cvIqv hvGe? MvwYwZKfvGe weGkÏlY Ki|
4

2 bs cÉGk²i Dîi

eq \o((,K) 0(C Zvcgvòvi ‰KK ˆivGai ˆKvGbv cwievnGKi Zvcgvòv cÉwZ ‰KK e†w«¬GZ Zvi ˆivGai ˆh cwieZÆb NGU ZvGK H cwievnGKi Dcv`vGbi ˆivGai Zvcgvòv àYvsK eGj| 

eq \o((,L) ˆh hG¯¨i mvnvGhÅ eZÆbxi ˆh ˆKvGbv `ywU we±`yi gaÅKvi wefe cv^ÆKÅ mivmwi ˆfvÎŸ ‰KGK cwigvc Kiv nq, ZvGK ˆfvÎŸwgUvi eGj| ˆfvÎŸwgUviGK eZÆbxGZ mgv¯¦ivGj hyÚ Kiv nq| ˆfvÎŸwgUviGK eZÆbxGZ ˆkÉwY mgevGq hyÚ KiGj eZÆbxi ˆiva AGbK ˆewk nGe| KviY ˆfvÎŸwgUvi ‰KwU DœP ˆiva wewkÓ¡ h¯¨| ‰i dGj Avgiv mwVK wefe cv^ÆKÅ cwigvc KiGZ cvie bv| wK¯§ mgv¯¦ivj mgevGqi ˆÞGò eZÆbxi mKj AsGk wefe ‰KB ^vGK| ‰KviGY ˆfvÎŸwgUviGK eZÆbxGZ ˆkÉYx mgevGq hyÚ bv KGi mgv¯¦ivj mgevGq hyÚ Kiv nq| 

eq \o((,M) ˆ`Iqv AvGQ,


ZwoœPvjK kwÚ, E = 2 Volt


AfÅ¯¦ixY ˆiva, r = 2(

ˆKvl msLÅv, n = 24


ewn:ˆiva, R = 3(

eZÆbxi Zwor cÉevn, IS = ?

Avgiv Rvwb,

IS =  eq \f(nE, R +nr)  

=  eq \f(24 ( 2, 3 + 24 ( 2) 

=  eq \f(48,51) 

= 0.94 A .(Ans.) 
eq \o((,N) ˆ`Iqv AvGQ,


ZwoœPvjK kwÚ, E = 2 Volt


AfÅ¯¦ixY ˆiva, r = 2(

ˆKvl msLÅv, n = 24


ewn:ˆiva, R = 3(
‘M’ nGZ cvB, ˆkÉwY mgevGq Zwor cÉevn, IS = 0. 94 A

mgv¯¦ivj mgevGq Zwor cÉevn IP nGj,

IP =  eq \f(nE, R + \f(r,n))

=  eq \f(2 ( 24, 3 + \f(2,24)) 

= 0.65 A

ˆhGnZz IS > IP AZ‰e, ˆKvlàGjvGK ˆkÉYx mgevGq mvRvGj mGeÆvœP cÉevngvòv cvIqv hvGe|

eq \o((((,cÉk²(3) cvkvcvwk AewÕ©Z `ywU Kzíjx P I Q ‰i cvKmsLÅv h^vKÌGg 400 I 600| Kzíjx P ‰i gaÅ w`Gq 2A Zwor cÉevGn P Kzíjxi cÉwZ cvGK 2.4 ( 10(3 Wb ‰es Q KzíjxGZ cÉwZ cvGK 1.6 ( 10(3 Wb ˆPŒÁ¼K dÑvÝ Drc®² nq?
[XvKv wmwU KGjR, XvKv]

K.
Õ¼Kxq AvGek Kx?
1

L.
AC jvBGb KvR Kivi RbÅ AwaKZi mZKÆZv AejÁ¼b Kiv cÉGqvRb ˆKb( eÅvLÅv Ki|
2

M.
P ‰i Õ¼Kxq AvGek àYvâ wbYÆq Ki|
3

N.
P Kzíjxi cÉevngvòv 0.4 sec mgGq kƒGbÅ ˆbGg ˆMGj Q KzíjxGZ AvweÓ¡ ZwoœPvjK kwÚi gvb ‰es AvweÓ¡ cÉevngvòvi gvb wbYÆq Ki|
4

3 bs cÉGk²i Dîi

eq \o((,K) ‰KwU gvò eZÆbxGZ Zwor cÉevGni cwieZÆGbi dGj A^ev ˆPŒÁ¼KGÞGò eZÆbxq MwZi dGj mswkÏÓ¡ ˆPŒÁ¼K dÑvGÝi cwieZÆb NGU| ‰B cwieZÆGbi RbÅ ˆh ZvwoZGPŒÁ¼K AvGek NGU ZvGK Õ¼Kxq AvGek eGj| 

eq \o((,L) 220V D.C «¼viv hw` ˆKvGbv eÅwÚ Še`yÅwZK kK cvb ZGe wZwb mGeÆvœP 220V «¼vivB kK& cvb| ZGe 220V A.C «¼viv ˆKvGbv eÅwÚ hw` kK& cvb ZGe mGeÆvœP  eq \r(2) ( 220 = 311 V «¼viv H eÅwÚ kK& cvGeb| ‰RbÅB AC jvBGb KvR Kivi RbÅ AwaKZi mZKÆZv AejÁ¼b Kiv cÉGqvRb| 

eq \o((,M) ˆ`Iqv AvGQ,

P Kz´£jxi cvKmsLÅv, N = 400

P ‰i cÉwZ cvGK RwoZ ˆPŒÁ¼K dÑvÝ, ( = 2.4 ( 10(3 Wb

P- ‰i gaÅw`Gq ZworcÉevn, I = 2A

ˆei KiGZ nGe, P- ‰i Õ¼Kxq AvGek àYvsK, L = ?

Avgiv Rvwb, N( = LI

( L =  eq \f(N(,I) =  eq \f(400 ( 2.4 ( 10(3Wb,2A) = 0.48 H (Ans.)
eq \o((,N) DóxcKgGZ,

P Kz´£jxi gaÅw`Gq cÉevn, I1 = 2A

Q Kz´£jxi cvKmsLÅv, N2 = 600

Q Kz´£jxGZ cÉwZ cvGK RwoZ ˆPŒÁ¼K dÑvÝ, (2 = 1.6 ( 10(3Wb

cviÕ·wiK ˆPŒÁ¼K AvGek àYvsK M nGj, M =  eq \f(N2(2,I1) 
=  eq \f(600 ( 1.6 ( 10(3wb, 2A) = 0.48 H

cÉk²gGZ,

P Kz´£jxi gaÅw`Gq cÉevngvòvi cwieZÆGbi nvi,  eq \f(dI1,dt) =  eq \f(0(2A, 0.4 sec) 


= ( 5A/s

( ‰gZveÕ©vq Q Kz´£jxGZ AvweÓ¡ ZworœPvjK kwÚ,

(2 = ( M  eq \f(dI1,dt) = ( 0.48 H ( ((5 A/s) = 2.4 Volt

Avevi,


P Kz´£jxi cvK msLÅv, NP = 400


Q Kz´£jxi cvK msLÅv, NQ = 600


P Kz´£jxi cÉevn gvòv, IP = 2A


Q Kz´£jxi cÉevn, IQ = ?

Avgiv Rvwb,


 eq \f(NP,NQ) =  eq \f(IQ,IP)
ev, IQ =  eq \f(NP ( IP,NQ) 

=  eq \f(400 ( 2,600) 

= 1.33 A.

AZ‰e, Kz´£jxGZ AvweÓ¡ ZwoœPvjK kwÚi gvb ‰es AvweÓ¡ cÉevngvòvi gvb 1.33 A.
eq \o((((,cÉk²(4) eZÆgvGb wSbvB`n ˆRjvq we`yÅr ˆmev fvj ‰KUv gvGb D®²xZ nGqGQ| ZGe gvGS gvGS ˆfvGÎŸR DVv-bvgv KiGZ ˆ`Lv hvq| mvaviYZ evmv-evoxGZ ‰wm DrGmi weÕ¦vi 220V ‰es KÁ·vâ 50Hz nGq ^vGK| Kwig 20( ˆivGai ‰KwU Še`yÅwZK h¯¨ eÅenvi KGi| ‰Kw`b ˆm ˆ`LGjv Zvi h¯¨wU nVvr AGKGRv nGq ˆMj| nvZ w`Gq ˆ`LGjv h¯¨wU AGbK Dîµ¦ nGqGQ|
[miKvwi ˆKwm KGjR , wSbvB`n]

K.
cviÕ·vwiK AvGek àbvâ KvGK eGj?
1

L.
ˆKvGbv Õ©vGbi wePzÅwZ 1( cwøg ejGZ wK eySvq?
2

M.
DóxcGK DwÍÏwLZ Drm ˆ^GK wK cwigvY mgZzjÅ wWwm ˆfvGÎŸR cvIqv hvGe Zv wbYÆq Ki|
3

N.
KwiGgi h¯¨wU AGKGRv nIqvi mgq DrGmi weÕ¦vi 260V nGj wK cwigvY DîvcRwbZ kwÚ ÞGqi cv^ÆGKÅi RbÅ ‰wU bÓ¡ nGjv Zv wbYÆGqi MvwYwZK weGkÏlY `vI|
4

4 bs cÉGk²i Dîi

eq \o((,K) ˆKvb gyLÅ Kz´£jxGZ ‰KK Zwor cÉevGni RbÅ ˆMŒY KzíjxGZ mshyÚ ˆPŒÁ¼K dÑvÝGK cviÕ·vwiK AvGek àYvâ eGj| 

eq \o((,L) ˆKvb Õ©vGbi wePzÅwZ 1( cwøg ejGZ ˆevSvq ˆh, H Õ©vGb gyÚfvGe Õ©vwcZ ˆPŒÁ¼K kjvKv ˆfŒMwjK Dîi `wÞGYi mvG^ 1( ˆKvY KGi AeÕ©vb KGi ‰es PzÁ¼K kjvKvi Dîi ˆgi‚ ˆfŒMwjK cwøg cvGk AeÕ©vb KGi| 

eq \o((,M) ‰LvGb,

‰wm DrGmi weÕ¦vi Z^v kxlÆgvb, Eo = 220V

‰wm DrGmi Mo eMÆgƒjxq eMÆgvb, Erms Volt (awi)

Avgiv Rvwb,

Erms = 0.707 Eo

= (0.707 ( 220)V


= 155.54 V

myZivs, mgZzjÅ wW.wm ˆfvGÎŸR = 155.54 V (Ans.) 
eq \o((,N) ‰LvGb, cƒGeÆi ˆfvGÎŸGRi R.M.S gvb Erms = 155.54 V [M nGZ]

cwiewZÆZ ˆfvGÎŸGRi kxlÆgvb = Eo( = 260V

 ( cwiewZÆZ ˆfvGÎŸGRi r.m.s gvb E(rms = 0.707 E(o

= (0.707 ( 260) V


= 183.82 V

hG¯¨i ˆiva R = 20(
cƒGeÆi Dîvc RwbZ kwÚ ÞGqi nvi H =  eq \f(E2rms,R) 

=  eq \f((155.54)2,20) Js(1

= 1209.63 Js(1
cwiewZÆZ Dîvc RwbZ kwÚ ÞGqi nvi H( =  eq \f(E(2rms,R) 

=  eq \f((183.82)2,20) Js(1

= 1689.49 Js(1
DîvcRwbZ kwÚ ÞGqi nvGii cv^ÆKÅ = H( ( H


= (1689.49 ( 1209.63) Js(1

= 479.86 Js(1
myZivs, 479.86 Js(1 DîvcRwbZ kwÚ ÞGqi cv^ÆGKÅi RbÅ Zvi h¯¨wU bÓ¡ nj|

eq \o((((,cÉk²(5) ciÕ·Gii KvQvKvwQ `ywU Kz´£jx A I B ‰i cvK msLÅv h^vKÌGg NA I NB = 1200| Kz´£jx A ‰i gaÅw`Gq 2A Zwor cÉevwnZ nGj Kz´£jxGZ 2.4 ( 10(4 Wb ‰es B Kz´£jxGZ 1.6 ( 10(4 Wb GPŒÁ¼K dÑvÝ Drc®² nq|
[iscyi miKvwi KGjR, iscyi]
K.
cviÕ·vwiK AvGek KvGK eGj?
1

L.
w`K cwieZÆx ZwoœPvjK kwÚ ejGZ Kx eyS?
2

M.
A Kz´£jxGZ Õ¼Kxq AvGek àYvâ 0.024 H nGj NA gvb wbYÆq Ki|
3

N.
A nGZ cÉevn 0.4 s ‰ ˆ^Gg ˆMGj B Kz´£jxGZ 0.5 V AvweÓ¡ Zwor PvjK kwÚ cvIqv hvGe Kx bv@ MvwYwZK weGkÏlGYi gvaÅGg cÉKvk Ki|
4

5 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv ‰KwU Kz´£jxGZ Zwor cÉevn cwieZÆb KiGj wbKUeZxÆ AbÅ ‰KwU Kz´£jxGZ ˆh ZvwoZGPŒÁ¼K AvGek m†wÓ¡ nq ZvGK cviÕ·wiK AvGek eGj| 

eq \o((,L) ˆh ZwoœPvjK kwÚi wKÌqvq ˆKvGbv eZÆbxGZ Zwor cÉevn ‰KwU wbw`ÆÓ¡ mgq ci ci w`K cwieZÆb KGi ‰es wbw`ÆÓ¡ mgq ci ci mGeÆvœP I meÆwbÁ² gvb cÉvµ¦ nq ˆmB ZwoœPvjK kwÚGK w`K cwieZÆx ZwoœPvjK kwÚ eGj| ˆKvGbv e«¬ Kz´£jxGK ‰KwU mylg ˆPŒÁ¼KGÞGò ( GKŒwYK ˆeGM NyivGbv nGj Kz´£jxGZ w`K cwieZxÆ ZwoœPvjK kwÚ AvweÓ¡ nq| meGPGq cwiwPZ w`K cwieZxÆ ZwoœPvjK kwÚ mgGqi mvG^ mvBb m`†kÅfvGe cwiewZÆZ nq ‰es Zv ( =(o sin (t w`Gq cÉKvk Kiv nq| 

eq \o((,M) ˆ`Iqv AvGQ,


Zwor cÉevn, I = 2A


ˆPŒÁ¼K dÑvÝ, ( = 2.4 ( 10(4 Wb


Õ¼Kxq AvGek àYvsK, L = 0.024 H


cvKmsLÅv, NA = ?

Avgiv Rvwb,


NA( = LI


ev, NA =  eq \f(LI, () 

ev, NA =  eq \f(0.024 ( 2, 2.4 ( 10(4) 

( NA = 200 (Ans.) 
eq \o((,N) ˆ`Iqv AvGQ,


B Kz´£jxi ˆPŒÁ¼K dÑvÝ, (B = 1.6 ( 10(4 Wb


B Kz´£jxi cvKmsLÅv, NB = 1200


A Kz´£jxGZ Zwor cÉevGni nvi,  eq \f(dI,dt) =  eq \f(2,0.4) = 5 As(1

cviÕ·wiK AvGek àYvsâ, M = ?


B Kz´£jxGZ AvweÓ¡ ZwoœPvjK kwÚ, (o = ?

Avgiv Rvwb,


NB(B = MI

ev, M =  eq \f(NB(B,I) 

ev, M =  eq \f(1200 ( 1.6 ( 10(4,2) 

( M = 0.096 H.

Avevi,

 
( = ( M  eq \f(dI,dt) 

ev, ( = ( 0.096 ( 5


( ( = ( 0.48V.

myZivs, AvweÓ¡ ZwoœPvjK kwÚi gvb 0.48 V| AZ‰e, A ˆZ cÉevn 0.4S ‰ ˆ^Gg ˆMGj B Kz´£jxGZ 0.5V AvweÓ¡ ZwoœPvjK kwÚ cvIqv hvGe bv|

eq \o((((,cÉk²(6) ‰KwU 20cm eÅvmvGaÆi Zvi Kzíjxi ˆfZi w`Gq ˆPŒÁ¼KGÞGòi gvb 2 sec ‰ 0.5 T nGZ 0.7 T nq| Zzwg ˆmB ZviwUGK wbGq eMÆvKvi Kzíjx KGi ‰KB Õ©vGb ˆiGL w`Gj|

[AvgÆW cywjk eÅvGUwjqvb cvewjK Õ•zj ‰´£ KGjR, eàov]
K.
n- UvBc AaÆcwievnx Kx?
1

L.
‰Ý-iwkÄ I Mvgv iwkÄi cv^ÆKÅ wjL|
2

M.
1g ˆÞGò ˆPŒÁ¼K dÑvGÝi gvb KZ?
3

N.
DóxcGK 1g I 2q AvKvGii ˆÞGò AvweÓ¡ ZwoœPvjK eGji gvb Kx mgvb ^vKGe? MvwYwZKfvGe weGkÏlY Ki|
4

6 bs cÉGk²i Dîi

eq \o((,K) AaÆcwievnx c`vG^Æ cçGhvRx ˆgŒj ˆfRvj ev Ac`ËeÅ wnGmGe ˆgkvGj ZvG`i gGaÅ FYvñK Avavb evnK BGjÙÇb MwiÓ¤ Avavb evnK wnGmGe KvR KGi| ‰ aiGbi AaÆ cwievnxGK n-type AaÆcwievnx eGj| 

eq \o((,L) ‰Ý-iwkÄ I Mvgv ivwkÄi cv^ÆKÅ wbÁ²i…c@

	cv^ÆGKÅi welq
	‰Ý-iwkÄ
	Mvgv iwkÄ

	ˆf`bGhvMÅZv
	MvgviwkÄ nGZ ˆf`b ÞgZv AGbK Kg|
	‰Ý iwkÄ AGcÞv ˆf`b ÞgZv ˆewk|

	Ziã‹`NÆÅ
	Mvgv iwkÄ AGcÞv ‰Ý iwkÄi Ziã‹`NÆÅ ˆewk (10(8 ( 10(10m)
	‰Ý iwkÄ AGcÞv Ziã‹`NÆÅ Kg| 1.37 ( 10(10m ( 7.1 ( 10(14m

	Avqbvqb ÞgZv
	Avqbvqb ÞgZv AZÅvwaK|
	Õ¼Í¸ Avqbvqb ÞgZv mÁ·®²|


eq \o((,M)  ‰LvGb,


Kz´£jxi eÅvmvaÆ, r = 20 cm


= 0.2m


ˆPŒÁ¼K AvGek ˆÞò,


B = 0.5T = 0.5Wbm(2
Kz´£jxZj ˆfÙi ( eq \o((,A) ) I ˆPŒÁ¼K ˆÞò ( eq \o((,B) ) ‰i gaÅKvi ˆKvY, ( = 0(
ˆPŒÁ¼K dÑvÝ ( = ?

Avgiv Rvwb,


( =  eq \o((,B) .  eq \o((,A) 

= AB cos(

= AB cos0(

= AB ....(i)
Avevi,


Kz´£jxZGji ˆÞòdj,


A = (r2

= 3.1416 ( (0.2)2

= 0.12566 m2

(i) bs nGZ, ( = 0.12566 ( 0.5


= 0.062832 Wb

( 1g ˆÞGò ˆPŒÁ¼K dÑvÝ ‰i gvb = 0.062832 Wb (Ans,)
eq \o((,N) Avgiv Rvwb,

AvweÓ¡ ZworPvjK ej, ( = ( N  eq \f(d( ,dt) 
‰LvGb, N I dt ayËeK eGj, ( ( d(   [e†îvKvi Kzíjx I eGMÆi RbÅ]

Avevi, (  = AB cos(
( = 0( nGj ‰es B aË‚e eGj,

( ( A 

A^Ævr, d( ( A 
e†îvKvi Kz´£jxi ˆÞòdj, A1 = (r2 = 0.12566 m2   [M ˆ^GK]

eMÆvKvi Kz´£jxi evüi Š`NÆÅ a nGj,

4a = 2(r

ev, a =  eq \f(2(r,4) 

=  eq \f(2( ( 0.2,4) 

= 0.31416 m.

( eGMÆi ˆÞòdj, A2 = a2 

(0.31416m)2
= 0.0987 m2
AZ‰e A1 >A2 

A^Ævr, e†îvKvi Kz´£jxi RbÅ ˆÞòdj > eGMÆi ˆÞòdj| ˆhGnZz ( ( A ‰es ( ( (
AZ‰e, e†îvKvi Kz´£jxi ˆÞGò AvweÓ¡ ZworPvjK eGji gvb (1g ˆÞGò) ˆewk nGe|

 eq \o((((,cÉk²(7) 

[image: image2.wmf]
DcGivÚ w`K cieZxÆ cÉevGni mgxKiY I = 50 sin 400(t| Zwor cÉevn AÅvwÁ·qvi ‰es mgq ˆmGK´£ ‰KGK cÉKvwkZ|

[weqvg gGWj Õ•zj I KGjR, eàov]
K.
ˆjé ‰i mƒòwU wjL|
1

L.
wWwm AGcÞv ‰wm KvGi´Ÿ ˆewk wecäbK( eÅvLÅv Ki|
2

M.
DóxcGK DwÍÏwLZ cÉevGni gvb kƒbÅ ˆ^GK kxGlÆ ˆcuŒQvGZ cÉGqvRbxq mgq wbYÆq Ki|
3

N.
DóxcK AbymvGi AvK‡wZ àYvâ wbYÆq Kiv mÁ¿e wK bv? MvwYwZK hywÚ `vI|
4

7 bs cÉGk²i Dîi

eq \o((,K) ˆh ˆKvb ZworGPŒÁ¼K AvGeGki ˆejvq AvweÓ¡ ZworPvjK kwÚ ev cÉevGni w`K ‰gb nq ˆh, Zv m†Ó¡ nIqv gvòB ˆh KviGY m†wÓ¡ nq ˆmB KviYGKB evav ˆ`q| 

eq \o((,L) wWwm KvGiG´Ÿ KvhÆKix gvb I kxlÆgvb mgvb nGjI ‰wm KvGiG´Ÿ kxlÆgvb, KvhÆKix gvb AGcÞv ˆewk| A^Ævr, 220V wWwm KvGiG´Ÿi KvhÆKix I kxlÆgvb 220V| wK¯§ 220V ‰wm KvGiG´Ÿi KvhÆKix gvb 220V ‰es kxlÆgvb  eq \r(2) ( 220V = 311V A^Ævr, 220V ‰wm KvGiG´Ÿi kK mGeÆvœP 311V chÆ¯¦ nGZ cvGi hv 220V wWwm KvGiG´Ÿi mGeÆvœP kK AGcÞv ˆewk| A^Ævr ‰wm KvGi´Ÿ wWwm KvGi´Ÿ AGcÞv wecäbK| 

eq \o((,M) cÉ`î mgxKiY- I = 50 sin 400 (t GK I = Io sin (t ‰i mvG^ Zzjbv KGi cvB,

ˆKŒwYK KÁ·vâ, ( = 400( Hz

Avgiv Rvwb,

chÆvqKvj, T =  eq \f(2(,() 

=  eq \f(2(, 400 () sec


=  eq \f(1,200) sec = 5 ( 10(3 sec

( cÉevGni gvb kƒbÅ nGZ kxGlÆ DVGZ mgq 

t =  eq \f(T,4) =  eq \f(5 ( 10(3 sec,4) 

= 1.25 ( 10(3 sec   (Ans.) 
eq \o((,N) cÉ`î mgxKiY I = 50 sin 400 (t I I = Io sin (t

Zzjbv KGi cvB,

kxlÆgvb, Io = 50 A

( Irms = Io ( 0.707


= (50A) ( 0.707


= 35.35 A

‰es cÉevGni Mogvb,  eq \o(–,I) =  eq \f(2 \r(2),() ( Irms A^ev,  eq \f(2,() Io
( AvK‡wZ àYvsK = –,I) eq \f(Mo eGMÆi eMÆgƒGji gvb (Irms), Mo gvb ()) 


=  eq \f(0.707 Io, \f(2,() Io) = 1.11

ˆhGnZz DóxcK ˆ^GK cÉevGni kxlÆgvb, Mo eGMÆi eMÆgƒGji gvb I Mo gvb wbYÆq Kiv mÁ¿e ˆmGnZz AvK‡wZ àYvsK wbYÆq mÁ¿e ‰es ‰i gvb 1.11.

eq \o((((,cÉk²(8) 100( ˆivGai ‰KwU Še`yÅwZK wnUvi 160V weÕ¦vi ‰es 50 Hz KÁ·vsGKi ‰KwU A.C DrGmi mvG^ hyÚ Kiv nGjv| cieZxÆGZ wnUviwU 120V D.C DrGmi mvG^ hyÚ Kiv nGjv|

[VvKziMuvI miKvwi KGjR, VvKziMuvI]
K.
ˆPŒÁ¼K ˆWvGgBb Kx?
1

L.
XvKvi wePzÅwZ 33(E ejGZ Kx ˆevS?
2

M.
A.C DrGmi Mo ˆfvGÎŸR wbYÆq Ki|
3

N.
ˆKvb msGhvGM wnUviwU ˆewk KvhÆKi? MvwYwZK weGkÏlYmn gZvgZ `vI|
4

8 bs cÉGk²i Dîi

eq \o((,K) ˆdGivGPŒÁ¼K c`vG^Æ wbw`ÆÓ¡ msLÅK cigvYy msewjZ AmsLÅ ˆPŒÁ¼K ‰jvKv ^vGK hvi gGaÅ ˆPŒÁ¼K w«¼GcvjàGjv ‰KB w`GK mwäZ ^vGK, dGj ‰iv Õ¼Z¯¨ PzÁ¼GKi bÅvq AvPiY KGi| ‰i…c ‰jvKvGK ˆPŒÁ¼K ˆWvGgBb eGj| 

eq \o((,L) XvKvi wePzÅwZ 33(E ejGZ ˆevSvq, XKvq gyÚfvGe Õ©vwcZ ˆPŒÁ¼K kjvKv Dîi `wÞGYi mvG^ 33( ˆKvY KGi AeÕ©vb KGi ˆPŒÁ¼K kjvKvi Dîi ˆgi‚ ˆfŒMwjK cƒeÆcvGk AeÕ©vb KGi| 

eq \o((,M) ‰LvGb,

A.C. DrGmi kxlÆ ˆfvGÎŸR, Vo = 160 V

A.C DrGmi Mo ˆfvGÎŸR,  eq \o((,V) = ?

Avgiv Rvwb,

  eq \o((,V) = 0.637 Vo
ev,  eq \o((,V) = (0.637 ( 160)V

(   eq \o((,V) = 101.92 V (Ans.)
eq \o((,N) ‰LvGb,


A.C DrGmi ˆfvGÎŸR, V = 160V


D.C DrGmi ˆfvGÎŸR V( = 120V


wnUvGii ˆiva R = 100(
awi, A.C I D.C DrGmi ˆÞGò wnUvGii ÞgZv P I P(|

A.C DrGmi ˆfvGÎŸGRi Mo eGMÆi eMÆgƒj Vrms = 0.707 Vo

= (0.707 ( 160)V


= 113.12 V

Avgiv Rvwb,


P =   eq \f(V2rms,R)

ev,  eq \f((113.12)2,100) 

(P = 127.96 W

Avevi,


P( =  eq \f(V(2,R) 

ev, P( =  eq \f((120)2,100) (

P( = 144 W


( P(>P

myZivs, wWwm msGhvGM wnUviwU ˆewk KvhÆKix|
eq \o((((,cÉk²(9) AvmvG`i ‰KwU ˆiwWI AvGQ Zv 6V DC GZ PGj| Avmv` Zvi evmvq ˆiwWIwU PvjvGbvi RbÅ wbÁ²fvGe eZÆbx AuvKGjv hvi UÇv´ÖdigvGii gyLÅ I ˆMŒYKz´£jxi cvKmsLÅv AbycvZ 25:1.


[image: image3]
 [we ‰ ‰d kvnxb KGjR, hGkvi]
K.
bƒÅbZg wePzÅwZ Kx?
1

L.
wec` msGKGZ jvj isGqi eÅenvi Kiv nq ˆKb?
2

M.
ˆMŒY Kz´£jxGZ cÉevn 0.001 sec mgGq 6.8A ˆ^GK 5.2 A ‰ cwiewZÆZ nGj ‰i Õ¼Kxq AvGek àYvsK wbYÆq Ki|
3

N.
Avmv` Zvi ˆiwWIwU PvjvGZ cviGe Kx bv Zvi weGkÏlY cƒeÆK gZvgZ `vI|
4

9 bs cÉGk²i Dîi

eq \o((,K) wcÉRGg AvcwZZ iwkÄi AvcZb ˆKvGYi ‰KwU wbw`ÆÓ¡ gvGbi RbÅ wePzÅwZ ˆKvGYi gvb meÆwbÁ² nq| wePzÅwZ ˆKvGYi ‰B meÆwbÁ² gvbGK bƒÅbZg wePzÅwZ ˆKvY eGj Avi bƒÅbZg wePzÅwZ ˆKvGY AvGjvi wePzÅwZGK bƒÅbZg wePzÅwZ eGj| 

eq \o((,L) AvGjvi weGÞcb aGgÆi KviGY evZvGm DcwÕ©Z AYy, cigvYy I aƒwjKYv «¼viv AvGjv PZzw`ÆGK wewÞµ¦ nIqvi ˆhvMÅZv jvf KGi| ‰B weGÞcGbi gvòv wbfÆi KGi AvGjvi KÁ·vGâi Ici| jvj eGYÆi AvGjvi KÁ·vâ meGPGq Kg weavq jvj eYÆ Kg wewÞµ¦ nq ‰es `ƒi ˆ^GK AwaKZi `†kÅgvb nq| ‰B KviGY wec` msGKGZ jvj is eÅenvi Kiv nq|

eq \o((,M) ˆ`qvAvGQ,


gyLÅ Kz´£jxGZ wefe, EP = 220V


cvKmsLÅvi AbycvZ,  eq \f(NP,NS) =  eq\f(25,1)   eq \f(25,1) 

Zwor cÉevGni cwieZÆb, dI = ( 6.8 ( 5.2)A


= 1.6A


mgq, dt = 0.001 S


Õ¼Kxq AvGek àYvâ, L = ?

‰LvGb,  eq \f(EP,ES) =  eq \f(NP,NS) 
ev, ES = 220 (  eq \f(1,25) 
( ES = 8.8V

Avevi, 
ES = L  eq \f(dI,dt) [FYvñK wPn× DGcÞv KGi]

ev, L =  eq \f(ES,\f(dI,dt)) 

=  eq \f(8.8,\f(1.6,0.001)) 
( L = 0.0055H (Ans.)
eq \o((,N) cÉwZwU BGjKUÇwbK mvgMÉxi ‰KwU wbw`ÆÓ¡ wefe I Zwor cÉevGni mxgv ^vGK| AwZwiÚ wefe ev Zwor cÉevn mvgMÉxwUGK ÞwZMÉÕ© KGi| AvmvG`i ˆiwWI 6V DC ˆZ PGj| myZivs 220V ‰i jvBb ˆfvGÎŸRGK 6V ‰ bvgvGZ nGe ‰es cvkvcvwk w`K cwieZÆx cÉevnGK ‰KgyLxKiY KiGZ nGe| cÉ`î eZÆbx w`Gq Avmv` w`K cwieZxÆ cÉevnGK ‰KgyLxKiY KiGZ mÞg nGqGQ WvGqvGWi gvaÅGg| wK¯§ UÇv´ÖdigvGi cvKmsLÅvi AbycvZ hG^Ó¡ bv nIqvq ˆMŒY Kz´£jxGZ wefe  6V ‰ bvGgwb|

ˆMŒY Kz´£jxGZ wefe 6V ‰ bvgvGZ nGj cvKmsLÅvi AbycvZ wbGÁ²vÚfvGe mg®¼q KiGZ nGe|

‰LvGb, EP = 220V


ES = 6V


 eq \f(NP,NS) =  eq \f(EP, ES) 
ev,  eq \f(NP,NS) =  eq \f(220,6V) 
(  eq \f(NP,NS) = 36.67

( 37.

cÉGqvRbxq cvK msLÅvi AbycvZ cÉ`î AbycvGZi ˆPGq ˆewk| myZivs cÉ`î eZÆbx w`Gq Avmv` Zvi ˆiwWI PvjvGZ cviGe bv|  

eq \o((((,cÉk²(10) 

[image: image5.png]



wPGò cvkvcvwk `ywU Zvi Kz´£jx AvGQ| hvG`i cvKmsLÅvi AbycvZ 1:300. 1 bs Kz´£jxGZ 300mAs(1 Zwor cÉevn cwieZÆb Kiv nGjv| dGj 2 bs Kz´£jxGZ ZwoœPvjK ej AvweÓ¡ nGjv|

[SvjKvwV miKvwi KGjR]
K.
ˆZRwÕ˜q Þq mƒòwU wee†Z Ki|
1

L.
wbDwKÑqvGmi gGaÅ ˆcÉvUb I wbDUÇb ^vGK| ˆcÉvUb abvñK PvRÆagxÆ nIqv mGî½I ciÕ·i weKlÆY KGi wbDwKÑqvm ˆ^GK ˆewiGq AvGm bv ˆKb? eÅvLÅv Ki|
2

M.
wPGò Kz´£jx«¼Gqi cviÕ·wiK AvGek àYvâ wbYÆq Ki|
3

N.
wPGò 2 bs Kz´£jxGZ cÉwZ ˆmGKG´£ Kx cwigvY Zwor cÉevn cvIqv hvGe ‰es Zwor cÉevGni KviY eÅvLÅv Ki|
4

10 bs cÉGk²i Dîi

eq \o((,K) †ZRw¯Œq cigvYyi fv½‡bi nvi H mg‡q Dcw¯’Z A¶Z cigvYyi msL¨vi mgvbycvwZK|

eq \o((,L) wbDwK¬qv‡mi g‡a¨ †cÖvUb I wbDUªb Av‡Q| ZviciI †cÖvUb weKl©Y K‡i evB‡i †ei n‡q Av‡m bv, KviY †cÖvU‡bi abvZ¥K Pv‡R©i mgvb PvR© wbDwK¬qv‡mi ewn¯�‡i Ae¯’vb K‡i| hv‡K B‡jKUªb e‡j| d‡j †cÖvUb evB‡i †ei n‡q Av‡m bv|  

eq \o((,M) 
	Avgiv Rvwb, ( = M eq \f(dI,dt) 

M =  eq \f((,\f(dI,dt)) 



=  eq \f(3, 300 × 10(3) 



= 10 H
	 eq \f(dI,dt)  = 300mAs(1

= 300 × 10(3As(1
( = 3V

M = ? 


( cvi¯•wiK Av‡ek ¸YvsK 10H. Ans.  

eq \o((,N) 1g KzÛjx‡Z cÖevn, I1 = 300mAs(1 = 300 × 10(3As(1
1g KzÛjxi cvK msL¨v = N1
2q KzÛjxi cvK msL¨v = N2
( N1 t N2 = 1 t 300

(  eq \f(N1,N2) =  eq \f(1,300) 
( 2q KzÊjx‡Z 1s G cÖevn, I2 = ?
Avgiv Rvwb,  eq \f(I1,I2) = \f(N2,N1) 
ev, I2 =  eq \f(N1,N2) × I1
ev,  I2 =  eq \f(1,300) × 300 × 10(3
ev, I2 = 10(3A

ev, I2 = 1 mA

( 2q KzÊjx‡Z 1s G cÖevn 1mA
2q KzÛjx‡Z Zwor cÖevn cvIqv hv‡e KviY, GLv‡b Zwo”PvjK kw³ Avweó n‡q‡Q|
eq \o((((,cÉk²(11) c`v^Æweævb MGelYvMvGi wkÞK QvòG`i Zwor PzÁ¼Kxq AvGek ˆevSvGbvi RbÅ 5 ˆUmjv gvGbi ˆPŒÁ¼K ˆÞGòi mvG^ jÁ¼fvGe wZbwU cwievnx Kz´£jx ivLGjb, hvG`i cÉwZwUi cvKmsLÅv 500| ‰G`i gGaÅ cÉ^g Kz´£jxwU 5cm eÅvmvGaÆi e†îvKvi, w«¼ZxqwU 10cm2 GÞòdjwewkÓ¡ AvqZvKvi ‰es Z‡ZxqwU 45cm2 GÞòdj wewkÓ¡ eMÆvKvi| w«¼Zxq ‰es Z‡Zxq Kz´£jxwUGK 0.5 ˆmGKG´£ ˆÞò ˆ^GK ˆei KGi ˆbqv nj|
[Avõyj Kvw`i ˆgvÍÏv wmwU KGjR, biwms`x]

K.
ˆUmjv wK?
1

L.
‘wW.wm AGcÞv ‰.wm ˆewk wecäbK’- eÅvLÅv Ki|
2

M.
cÉ^g Kz´£jxGZ RwoZ ˆPŒÁ¼K dÑvGÝi cwigvY KZ nGe?
3

N.
DcwiDÚ Kz´£jx wZbwUGZ AvweÓ¡ ZworPvjK eGji gvbmgƒGni ZzjbvgƒjK weGkÏlY Ki|
4

11 bs cÉGk²i Dîi

eq \o((,K) ˆPŒÁ¼K ˆÞGòi ˆKvGbv Õ©vGb 1C gvGbi ‰KwU Avavb 1 ms(1 ˆeGM ˆPŒÁ¼K ˆÞGòi jÁ¼ w`GK AwZKÌg Kivq ‰wU hw` 1N GPŒÁ¼K ej Abyfe KGi, ZGe H AeÕ©vGbi ˆPŒÁ¼K ˆÞòGK ‰K ˆUmjv ejv nGe| 

eq \o((,L) 220V A.C ejGj Zvi KvhÆKix gvb 220V nGjI Zvi kxlÆgvb = 220 (  eq \r(2) = 311V | AZ‰e ˆKvGbv eÅwÚ hw` 220V D.C kK& cvb ZGe ‰wU ÷ay 220V «¼vivB nGe| wK¯§ wZwb hw` 220V A.C kK& cvb ZGe meÆvwaK kK& cvGeb 311V «¼viv hv 220V-‰i kK& AGcÞv AGbK ˆewk nGe| ‰KviGYB ejv nq, wW.wm. AGcÞv ‰.wm. ˆewk wecäbK| 

eq \o((,M) ˆ`Iqv AvGQ,


cÉ^g Kz´£jxi cvKmsLÅv, N = 500


ˆPŒÁ¼K ˆÞGòi gvb, B = 5T


cÉ^g Kz´£jxi eÅvmvaÆ, r = 5 cm = 0.05 m

Kz´£jxi Zj ˆfÙi  eq \o((,A) I  eq \o((,B)  ‰i gaÅKvi ˆKvY,  ( = 0(
ˆei KiGZ nGe 1g Kz´£jxGZ RwoZ ˆPŒÁ¼K dÑvGÝi cwigvY, ( = ?

Kz´£jxi ˆÞòdj, A = (r2 = 3.1416 ( (0.05m)2 = 7.854 ( 10(3 m2
Avgiv Rvwb, cÉwZ cvGK RwoZ dÑvÝ,

( =  eq \o((,A) .  eq \o((,B)  = AB cos (

= 7. 854 ( 10(3 m2 ( 5T ( cos0(

= 39.27 ( 10(3 Wb

( 1g Kz´£jxGZ RwoZ ˆgvU dÑvGÝi cwigvY = N(

= 500 ( 39.27 ( 10(3 wb


= 19.635 Wb (Ans.)

eq \o((,N) ‰LvGb,


2q Kz´£jxi ˆÞòdj, A2 = 10cm2 = 10 ( 10–4 m2

3q Kz´£jxi ˆÞòdj, A3 = 45cm2 = 45 ( 10–4 m2
1g Kz´£jxwUGK Õ©vbv¯¦i Kiv nq wb|

ZvB ‰GZ RwoZ ˆPŒÁ¼K dÑvGÝi cwieZÆb NGUwb (d( =0)

myZivs, dÅvivGWi 2q mƒò  eq \b\bc(E = ( N \f(d(, dt)) AbymvGi 1g

Kz´£jxGZ ˆKvGbv ZwoœPvjK ej AvweÓ¡ nGe bv| 

w«¼Zxq Kz´£jxi ˆÞGò ‰KK cvGK RwoZ ˆPŒÁ¼K dÑvGÝi cwieZÆb, d( = (2 ( (1 

= 0 ( A2B cos0( = 0( 10 ( 10(4 m2 ( 5 T ( 1 = ( 5 ( 10(3 Wb

‰LvGb, 2q Kz´£jxi ˆÞòdj, A2 = 10cm2 = 10 ( 10–4 cm

[cÉwZwU Kz´£jxi Zj ˆfÙi  eq \o((,A) I ˆPŒÁ¼K ˆÞò  eq \o((,B)  ‰i gaÅKvi ˆKvY, ( =  0(]

(w«¼Zxq Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, E = ( N  eq \f(d(, dt) 
=  eq \f((500 ( ((5 ( 10(3), 0.5 sec) = 5 volt

Z‡Zxq Kz´£jxi ˆÞGò ‰KK cvGK RwoZ ˆPŒÁ¼K dÑvGÝi cwieZÆb,

(2 ( (1 = 0 ( A3B cos0(
= 0( 45 ( 10–4m2 ( 5T ( cos0( = ( 22.5 ( 10(3 Wb

( w«¼Zxq Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, E = ( N  eq \f(d(, dt) 
= ( 500 (  eq \f(((22.5 ( 10(3 Wb), 0.5 sec) = 22.5 volt 

myZivs, MvwYwZK weGkÏlGY ˆ`Lv ˆMGjv, DcwiDÚ Kz´£jx wZbwUGZ AvweÓ¡ ZwoœPvjK eGji gvb h^vKÌGg 0 volt, 5 volt ‰es 22.5 volt.

eq \o((((,cÉk²(12) XvKv wek¼we`ÅvjqGq c`v^Æ weævGbi ‰KRb wkÞK MGelYvMvGi Zwor PzÁ¼Kxq AvGek ˆevSvGbvi RbÅ 5 ˆUmjv gvGbi ˆPŒÁ¼KGÞGòi mvG^ jÁ¼fvGe wZbwU cwievnx Kzíjx ivLGjb, hvG`i cÉwZwU cvK msLÅv 500, ‰G`i gGaÅ cÉ^g KzíjxwU 5cm eÅvmvGaÆi e†îvKvi, w«¼ZxqwU 10cm2 ˆÞòdj wewkÓ¡ AvqZvKvi ‰es Z‡ZxqwU 45m2 ˆÞòdj wewkÓ¡ eMÆvKvi| w«¼Zxq ‰es Z‡Zxq KzíjxGK 0.5 ˆmGKGí ˆÞò ˆ^GK ˆei KGi ˆbqv nGjv|

[eàov KÅv´ŸbGg´Ÿ cvewjK Õ•zj ‰´£ KGjR, eàov]

K.
ˆPŒÁ¼K ˆWvGgBb KvGK eGj?
1

L.
‰KwU ˆPŒÁ¼K ˆÞGòi gvb 1.5T ejGZ Kx ˆevSvq?
2

M.
DóxcK AbymvGi cÉ^g Kz´£jxGZ RwoZ ˆPŒÁ¼K dÑvGÝi cwigvY wbYÆq Ki|
3

N.
DóxcGK DGÍÏwLZ Kzíjx wZbwUGZ AvweÓ¡ ZwoœPvjK eGji gvGbi ZzjbvgƒjK weGkÏlY Ki|
4

12 bs cÉGk²i Dîi

eq \o((,K) ˆdGivGPŒÁ¼K c`vG^Æ AYyPÁ¼K  àGjv ‰GKKwU ‰jvKvRyGo ‰gbfvGe AeÕ©vb ˆbq hvGZ meàGjv AYyPÁ¼GKi w`K Awf®² nq| ‰B ‰jvKvàGjvGK ‰GKKwU ˆWvGgBb eGj| 

eq \o((,L) ‰KwU ˆPŒÁ¼K ˆÞGòi gvb 1.5T ejGZ eySvq, H ˆPŒÁ¼K ˆÞGòi jÁ¼w`GK 1C gvGbi ‰KwU Avavb 1 ms(1 GeGM MwZkxj ^vKGj Zv 1.5 N gvGbi ˆPŒÁ¼K ej Abyfe KiGe| 

eq \o((,M) ˆ`Iqv AvGQ,

cÉ^g e†îvKvi Kz´£jxwUi eÅvmvaÆ r = 5 cm = 0.05m

Kz´£jxwUi cvKmsLÅv, N = 500

ˆPŒÁ¼K ˆÞGòi gvb, B = 5T

Kz´£jxi Zj ˆfÙi  eq \o((,A) I ˆPŒÁ¼K ˆÞò  eq \o((,B)  ‰i gaÅKvi ˆKvY, ( = 0(
ˆei KiGZ nGe, Kz´£jxwUGZ RwoZ ˆPŒÁ¼K dÑvGÝi cwigvY, ( = ?

Kz´£jxwUi ˆÞòdj, A = (r2 = 3.1416 ( (0.05m)2 = 7.854 ( 10(3 m2
( wbGYÆq ˆPŒÁ¼K dÑvÝ, ( =  eq \o((,A) . eq \o((,B)  = AB cos(

= 7.854 ( 10(3 m2 ( 5T ( cos0(

= 39.27 ( 10(3 Wb (Ans.)
eq \o((,N) cÉ^g Kz´£jxwUGK Õ©vbv¯¦i Kiv nqwb ev ˆPŒÁ¼K ˆÞò ˆ^GK ˆei Kiv nqwb| ZvB ‰ Kz´£jxi ˆÞGò  eq \f(d(,dt) ivwkwUi gvb kƒbÅ nIqvq dÅvivGWi 2q mƒòvbymvGi  eq \b\bc(E = (N \f(d(,dt)) ‰GZ ˆKvGbv ZwoœPvjK ej AvweÓ¡ nGebv|

ZGe w«¼Zxq I Z‡Zxq Kz´£jxi ˆÞGò  eq \f(d(,dt) ivwkwUi gvb AkƒbÅ nIqvq ‰àGjvGZ ZwoœPvjK ej AvweÓ¡ nGe|

w«¼Zxq Kz´£jxGZ Avw`GZ RwoZ ˆPŒÁ¼K dÑvÝ, ( = AB cos 0(
= 10 ( 10(4 m2 ( 5T ( 1 = 5 ( 10(3 Wb

‰es Z‡Zxq Kz´£jxGZ Avw`GZ RwoZ ˆPŒÁ¼K dÑvÝ, ( = AB cos 0(
= 45 ( 10(4 m2 ( 5T ( 1 = 0.0225 Wb

cÉ`î mgq eÅeavb, dt = 0.5 sec

(2q Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, E = ( N eq \f(d(,dt) 

= ( 500 (  eq \f(0 Wb ( 5 ( 10(3 Wb, 0.5 sec) = 5 volt

‰es 3q Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, E = ( N eq \f(d(,dt)
= ( 500 (  eq \f(0 Wb ( 0.0225 Wb, 0.5 sec) = 22.5 volt

myZivs Kz´£jx wZbwUGZ AvweÓ¡ ZwoœPvjK eGji gvb h^vKÌGg 0 volt, 5 volt, 22.5 volt.

eq \o((((,cÉk²(13) KÅv´ŸbGg´Ÿ KGjGRi c`v^Æ weævb wWwRUvj jÅvGe cÉGRÙGii c`Ævq wbGÁ²i w`K cwieZxÆ cÉevGni wPòwU cÉ`kÆb KGi wkÞK wkÞv^ÆxG`i gƒj wbqGg Ir.m.s ‰i gvb ˆei Kivi RbÅ ejGjb|

[image: image6.wmf]
[KÅv´ŸbGg´Ÿ KGjR, hGkvi]

K.
Zwor w«¼Ggi‚ KvGK eGj?
1

L.
wWwm AGcÞv ‰wm ˆewk wecäbK@ eÅvLÅv Ki|
2

M.
  eq \f(1,200) sec ‰ we`yÅr cÉevngvòv KZ nGe ˆei Ki|
3

N.
‘M’ nGZ cÉvµ¦ gvb AGcÞv wkÞK gGnv`Gqi wbG`Ækbv ˆgvZvGeK wkÞv^xÆ KZ‡ÆK cÉvµ¦ gvb Kg bv ˆewk nGe@ weGkÏlY Ki|
4

13 bs cÉGk²i Dîi

eq \o((,K) `ywU mgcwigvY wK¯§ wecixZagxÆ PvRÆ ciÕ·Gii Lye mw®²KGU ^vKGj ‰G`iGK ‰KGò Zwor w«¼Ggi‚ eGj|

eq \o((,L) ˆKvGbv eÅwÚ hw` 220V wWwm «¼viv kK& Lvb ZGe wZwb mGeÆvœP 220V «¼vivB kK& cvGeb| ZGe H eÅwÚ hw` 220V AC «¼viv kK& cvb ZGe mGeÆvœP  eq \r(2) ( 220V = 311V ˆfvGÎŸR «¼viv kK& cvGeb| ‰KviGYB ejv nq, wWwm AGcÞv ‰wm ˆewk wecäbK|

eq \o((,M) DóxcGKi cwieZxÆ cÉevGni wPòvbyhvqx,

‰i mgxKiY, I = Io sin(t = (15A) sin  eq \f(2(,T) t

‰LvGb, T = chÆvqKvj = 0.02 Sec

( I = (15A) sin  eq \b\bc(\f(2(, 0.02 sec) t) = (15A) sin (100(t)

( t =  eq \f(1,200) sec gynƒZÆKvj we`yÅr cÉevngvòv,

I = (15A) sin  eq \b\bc(100( ( \f(1,200)) = (15A) sin  eq \b\bc(\f((,2)) = (15A) ( 1 = 15A  (Ans.) 
eq \o((,N) ‰LvGb, cwieZxÆ cÉevGni kxlÆgvb, Io = 15A

DÚ cÉevGni Irms gvb ‰LvGb gƒj wbqGg wbYÆq Kiv nGjv|

I2rms =  eq \f(1,T) 

 eq \s(  T, (,      0)I2 dt =  eq \f(1,T)   eq \s(  T, (,      0)I2o sin2  eq \b\bc(\f(2(,T) t) dt


=  eq \f(I2o,T) 

 eq \s(  T, (,      0)

 eq \f(1,2) 

 eq \b\bc\[(1 ( cos \f(4(,T) t) dt


=  eq \f(I2o,2T) 

 eq \b\bc\[(t ( \f(sin \f(4(t,T), \f(4(,T))) 

 eq \o(T,0) 

= (T,T),\f(4(,T))  eq \f(I2o,2T) 

 eq \b\bc\[(T ( 0 (+  eq \f(sin \f(4(.(,T),\f(4(,T))  )  


=  eq \f(I2o,2T)   eq \b\bc\[(T ( \f(T,4() sin (4() + \f(T,4() sin 0) 

=  eq \f(I2o,2T) 

 eq \b\bc\[(T ( \f(T,4() ( 0 + \f(T,4() ( 0) =  eq \f(I\s(2,o),2T) .T =  eq \f(I\s(2,o),2) 
( Irms = 2o,2)  eq \r()
=  eq \f(Io,\r(2)) =  eq \f(15A,\r(2)) = 10.6A

‰LvGb, 10.6A < 15A (‘M’ ‰ cÉvµ¦ gvb)

myZivs, ‘M’ nGZ cÉvµ¦ gvb AGcÞv wkÞK gGnv`Gqi wbG`Ækbv ˆgvZvGeK wkÞv^xÆ KZÆ†K cÉvµ¦ gvb Kg nGe|

eq \o((((,cÉk²(14) 
[image: image7.jpg]s
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[cywjk jvBbm Õ•zj I KGjR, KzwÓ¡qv]

K.
Zwor cÉevGni ˆPŒÁ¼K wKÌqv wK?
1

L.
Õ¼Kxq AvGek I cviÕ·wiK AvGeGki gGaÅ cv^ÆKÅ wjL|
2

M.
DóxcGKi AvGjvGK we`yÅr cÉevGni Mo gvb wbYÆq Ki|
3

N.
T ‰i gvb w«¼àY nGj DóxcGKi Mo we`yÅr cÉevGni kZKiv KZ cwieZÆb nGe?
4

14 bs cÉGk²i Dîi

eq \o((,K) ‰KwU MwZkxj PvRÆ Zvi PZzw`ÆGK ˆPŒÁ¼K ˆÞò ŠZwi KGi| ZvB we`yÅr evnx ‰KwU ZvGii wbKU ˆPŒÁ¼K kjvKv Õ©vcb KiGj kjvKvi weGÞc cwijwÞZ nq| ‰GKB eGj Zwor cÉevGni ˆPŒÁ¼K wKÌqv| 

eq \o((,L) ‰KwU gvò e«¬ Kz´£jxGZ Amg Zwor cÉevGni `i‚b ˆPŒÁ¼K dÑvGÝi cwieZÆGbi dGj A^ev ˆKvGbv ˆPŒÁ¼K ˆÞGò e«¬ Kz´£jxi MwZi dGj ˆh Zwor  ˆPŒÁ¼K AvGek NGU ZvGK Õ¼Kxq AvGek eGj| cÞv¯¦Gi ‰K Kz´£jxGZ Amg Zwor cÉevGn m†Ó¡ ˆPŒÁ¼K dÑvGÝi cwieZÆGbi dGj hw` wbKUeZÆx Aci e«¬ Kz´£jxGZ Zwor ˆPŒÁ¼K AvGek NGU ZGe H AvGekGK cviÕ·wiK AvGek eGj| 

eq \o((,M) ˆ`Iqv AvGQ,


Zwor cÉevGni kxlÆgvb, Io = 10A

chÆvqKvj, T = 0.02 s 


Mo gvb, Iavg = ?

Avgiv Rvwb,

Iavg = 0.637 Io


= 0.637 ( 10

( Iavg = 6.37 A.   

Ans.  6.37 A.   
eq \o((,N) ˆ`qv AvGQ,

Zwor cÉevGni kxlÆgvb, Io = 10A

chÆvqKvj, T = 0.02 s 

‰Lb, chÆvqKvGji gvb w«¼àY Kiv nGj ‰i gvb nq 0.04s | wK¯§ Zwor cÉevGni Mo gvGbi Ici chÆvqKvGji ˆKvGbv cÉfve ˆbB | Zwor cÉevGni Mo gvb ÷aygvò cÉevGni kxlÆgvGbi Ici wbfÆi KGi| myZivs, cÉevGni chÆvqKvj w«¼àY Kiv nGj ‰es kxlÆgvb AcwiewZÆZ ^vKGj MogvbI AcwiewZÆZ ^vKGe| AZ‰e, Mo we`yÅGZi cÉevGni kZKiv cwieZÆb nGe kƒbÅ| 

eq \o((((,cÉk²(15) 1bs wPGò ‰KwU eZÆbx ˆ`LvGbv nGqGQ| hvi DrGmi ZworPvjK kwÚi mgxKiY E = 100 sin (t (volt ‰KGK)

[image: image8.png]B5Y
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(wPò-1)
(wPò-2)


[w`bvRcyi miKvwi KGjR]

K.
1 ˆnbwi KvGK eGj?
1

L.
mgcÉevGni ˆÞGò I ‰i hv f„wgKv, w`K cwieZxÆ cÉevGni ˆÞGò Irms ‰i f„wgKv ‰KB( eÅvLÅv Ki|
2

M.
DóxcGKi ZwoœPvjK kwÚi KvhÆKi gvb KZ?
3

N.
DóxcGKi eZÆbxwUGZ Kx cwieZÆb AvbGj 2bs wPGòi gZ AvDUcyU cvIqv hvGe mwPò weGkÏlY Ki|
4

15 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv Kz´£jxi gaÅw`Gq Zwor cÉevn hw` 1 As(1 nvGi cwiewZÆZ nIqvGZ ‰GZ 1 volt ZwoœPvjK ej AvweÓ¡ nq, ZGe ‰i Õ¼vGek àYvsKGK 1 ˆnbwi eGj| 

eq \o((,L) aiv hvK, ˆKvGbv we÷«¬ ˆivGai gvb = R; ‰i gGaÅ w`Gq I gvGbi mgcÉevn PjGQ| cÉevGni KviGY ˆivGai gGaÅ cÉwZ ˆmGKG´£ Zvc Drcv`Gbi nvi, H = I2R...........(i)

w`K cwieZxÆ ev ‰wm cÉevGni ˆÞGò, I ‰i gvb mgGqi mvG^ cwiewZÆZ nq| ‰GÞGò cÉwZPGKÌ Zvc Drcv`Gbi nvi, 

H =  eq \f(1,T)   eq \s(  T, (,      0)I2 R dt


= R (  eq \f(1,T)   eq \s(  T, (,      0)Io2 sin2 ((tdt = R (  eq \o((,I2) = R ( I2rms
ev, H = I2rms ( R .........(ii)

mgxKiY (i) I (ii) nGZ ˆ`Lv hvq ˆh, mgcÉevGni ˆÞGò, cÉevGni gvb I ‰i ˆh f„wgKv w`K cwieZÆx cÉevGni ˆÞGò Irms ‰i ˆmB ‰KB f„wgKv|

eq \o((,M) DóxcGK ewYÆZ ZwoœPvjK kwÚi mgxKiY:

E = 100 sin (t volt

ˆei KiGZ nGe, ZwoœPvjK kwÚi KvhÆKi gvb, Erms = ?

DcGivÚ mgxKiYGK ZwoœPvjK kwÚi cÉgvY mgxKiY 

E = Eo sin (t ‰i mvG^ Zzjbv KGi cvB,

ZwoœPvjK kwÚi kxlÆgvb, Eo = 100 volt

Avgiv Rvwb, Erms =  eq \f(Eo, \r(2)) =  eq \f(100 volt, \r(2)) = 70.7 volt (Ans.)

eq \o((,N) wPò-1 ‰i A¯¦gyÆLx ‰wm ˆfvGÎŸRwUGK wPò 2-‰i bÅvq cwieZxÆ gvGbi wWwm ˆfvGÎŸGR i…cv¯¦i KiGZ PvBGj cƒYÆZiã ˆiKwUdvqvi eÅenvi KiGZ nGe| ‰GÞGò PviwU WvGqvGWi mg®¼Gq MwVZ eËxR ˆiKwUdvqvi eÅenvi Kiv ˆhGZ cvGi A^ev `yBwU WvGqvGWi mg®¼Gq MwVZ mvaviY cƒYÆZiã ˆiKwUdvqvi eÅenvi Kiv ˆhGZ cvGi| ZGe wPò 1- ‰ eZÆbxwUGK eËxR ˆiKwUdvqvi eZÆbxGZ i…cv¯¦wiZ Kiv ˆek ˆKŒkj mvGcÞ| ZvB ‰wUGK `yB WvGqvGWi mg®¼Gq MwVZ mvaviY cƒYÆZiã ˆiKwUdvqvi eZÆbxGZ wbGÁ²vÚi…Gc i…cv¯¦wiZ Kiv ˆhGZ cvGi: 



ˆhgbwU DcGii wPGò ˆ`LvGbv nGqGQ, cƒYÆZiã ‰KgyLxKiGYi RbÅ `ywU p(n Rvskb WvGqvW eÅenvi mgv¯¦ivGj eÅenvi KiGZ nq| aiv hvK, ‰KwU cƒYÆPGKÌi Dcwi AGaÆGKi RbÅ A cÉv¯¦ abvñK| ‰gZveÕ©vq, WvGqvW D1 ‰i gaÅw`Gq Zwor cÉevwnZ nGe| wK¯§ B cÉv¯¦ FYvñK ^vKvi KviGY WvGqvW D2 ‰i gaÅw`Gq ˆKvGbv cÉevn PjGe bv| ‰GÞGò OAD1 CQ PO cG^ Zwor  cÉevwnZ nq| Avevi, cƒYÆPGKÌi wbÁ²vGaÆi RbÅ A cÉv¯¦ FYvñK ‰es B cÉv¯¦ abvñK eGj WvGqvW D2-‰i gaÅw`Gq Zwor cÉevwnZ nGe wK¯§ WvGqvW D1-‰i gaÅw`Gq cÉevn PjGe bv| ‰GÞGò OBD2CQPO cG^ Zwor cÉevwnZ nq| Dfq ˆÞGò, ˆjvW R2 -‰i gaÅw`Gq Zwor Q ˆ^GK P ‰i w`GK A^Ævr ‰KB w`GK cÉevwnZ nGe| ZvB ‰GK cƒYÆZiã ‰KgyLxKiY eGj| ‰GÞGò, ˆivGai gaÅw`Gq Drc®² cÉevn ebvg mgq ˆjLwPò AsKb KiGj L bs wPGòi gGZv ˆ`LvGe|

eq \o((((,cÉk²(16) ‰KwU w`K cwieZxÆ cÉevGni mgxKiY,

I = 200 sin(100 (t) «¼viv cÉKvk Kiv nq|

[wewmAvBwm KGjR, XvKv]

K.
Zwor ˆPŒÁ¼K AvGek mÁ·GKÆ dÅvivGWi w«¼Zxq mƒò wee†Z Ki|
1

L.
Zwor ˆPŒÁ¼K AvGek kwÚi wbZÅZvi mƒò ˆgGb PGj| ‰wU ˆjGéi mƒGòi mvnvGhÅ wKfvGe eÅvLÅv Kiv hvq?
2

M.
DóxcGKi mgxKiY nGZ KÁ·vâ, chÆvqKvj I Zwor cÉevGni kxlÆgvb wbYÆq Ki|
3

N.
DóxcGKi mgxKiY nGZ Zwor cÉevGni Mo gvb I gƒj Mo eMÆ gvb wbYÆq KGi ‰G`i Zzjbv Ki|
4

16 bs cÉGk²i Dîi

eq \o((,K) dÅvivGWi 2q mƒò: ˆKvb e«¬ KzíjxGZ AvweÓ¡ ZwoœPvjK kwÚi gvb H Kzíjxi gaÅw`Gq AwZKÌv¯¦ ˆPŒÁ¼K dÑvGÝi cwieZÆGbi nvGii FYvñK gvGbi mgvbycvwZK| 

eq \o((,L) Zwor ˆPŒÁ¼K AvGeGki ˆÞGò KzíjxGZ AwZKÌv¯¦ ˆPŒÁ¼K dÑvGÝi cwieZÆGbi dGj ZwoœPvjK kwÚ D«¿e nq| ˆjb&GRi mƒòvbyhvqx, ‰B ZwoœPvjK kwÚ ev cÉevGni w`K ‰gb nq ˆh, Zv ‰B ˆPŒÁ¼K dÑvGÝi cwieZÆbGK evav ˆ`q| ‰B evavi wecixGZ Kzíjxi gaÅw`Gq ˆPŒÁ¼K dÑvGÝi cwieZÆGbi RbÅ ˆh evwnÅK KvR Kiv nq ZvB KzíjxGZ ZwoœPvjK kwÚi…Gc ˆ`Lv ˆ`q| ‰RbÅ ZworGPŒÁ¼K AvGek kwÚi wbZÅZvi mƒò ˆgGb PGj| 

eq \o((,M) cÉ`î mgxKiY, I = 200 sin (100(t)
DcGivÚ mgxKiYGK I = Io sin ((t) ‰i mvG^ Zzjbv KGi cvB,

Zwor cÉevGni kxlÆgvb, Io = 200 ‰KK

ˆKŒwYK KÁ·vâ, ( = 100 (
ev, 2((  = 100(
ev, ( = 50 Hz

( KÁ·vâ ( = 50 Hz (Ans.)
chÆvqKvj, T =  eq \f(1, () =  eq \f(1,50) 
( T = 0.02s 
eq \o((,N) ‰LvGb, ZworcÉevGni kxlÆgvb, Io = 200  ‰KK

awi, ZworcÉevGni Mogvb =  eq \o((,I) ‰KK

I Zwor cÉevGni gƒj Mo eMÆgvb = Irms ‰KK

Avgiv Rvwb,  eq \o((,I) = 0.637 Io
ev,  eq \o((,I) = (0.637 ( 200) ‰KK

(   eq \o((,I) = 127.4 ‰KK

Avevi, Irms = 0.707 Io
ev, Irms = (0.707 ( 200) ‰KK

(Irms = 141.4

‰Lb,

  eq \f(Irms, \o((,I)) =  eq \f(141.4,127.4) 
( Irms = 1.11 eq \o((,I) 
myZivs, ZworcÉevGni gƒj Mo eMÆgvb Zwor cÉevGni MogvGbi 1.11 àY|

eq \o((((,cÉk²(17) AC msGKZGK AwmGjvGÕ•vGci (Oscilloscope) c`Ævq wbGPi wPò AvKvGi ˆ`Lv hvq:


[Wv: Avõyi ivävK wgDwbwmcÅvj KGjR, hGkvi]

K.
Zwor AvGek àYvGâi ‰KK Kx?
1

L.
ZworGÞGòi mgGKvGY ‰KwU MwZkxj wbDUÇGbi Dci ˆPŒÁ¼K ej kƒbÅ ˆKb?
2

M.
DóxcGKi msGKGZi mgZzjÅ DC i Avm®² gvb KZ?
3

N.
chÆvqKvj w«¼àY nGj Zwor cÉevngvòvi ˆh kZKiv cwieZÆb NGU Zvi MvwYwZK eÅvLÅv `vI|
4

17 bs cÉGk²i Dîi

eq \o((,K) Zwor GPŒÁ¼K AvGek àYvGâi ‰KK ˆnbwi (H)|

eq \o((,L) Avgiv Rvwb, ZworGÞGò MwZkxj AvavGbi Dci wKÌqvkxj ˆPŒÁ¼Kej, F = qvB sin( 

‰LvGb, q = AvavGbi cwigvY


v = AvavGbi ˆeM


B = ˆPŒÁ¼KGÞGòi gvb


( =  eq \o((,v) I  eq \o((,B) ‰i gaÅKvi ˆKvY

wbDUÇGbi PvRÆ q = 0 C nIqvq ‰i Dci wKÌqvkxj ˆPŒÁ¼K ej 

F = 0 ( v ( B sin( 

ev,  F = 0 nq

‰RbÅ ZworGÞGò MwZkxj wbDUÇGbi Dci wKÌqvkxj ˆPŒÁ¼K eGji gvb kƒbÅ nq|

eq \o((,M) DóxcGKi wPò nGZ,

A.C cÉevGni kxlÆgvb, Io = 4mA

( A.C cÉevGni eMÆgƒj Mo eMÆgvb, Irms = 0.707 ( Io

= (0.707 ( 4) mA


= 2.828 mA

myZivs, DóxcGKi msGKGZi mgZzjÅ D.C ‰i Avm®² gvb 2.828 mA. 
eq \o((,N) ‰LvGb, cÉevGni weÕ¦vi Io = 4 mA

chÆvqKvj T nGj ‰KwU cƒYÆPGKÌi RbÅ Zwor cÉevGni Mo eMÆ gvb nGe|

 eq \o((,I) 2=  eq \f(1,T) 

 eq \i( 0, T,) I2 dt

Avgiv Rvwb, w`K cwieZÆx ZworcÉevn I nGj I = Io sin (t

‰LvGb, Io = ZworcÉevGni kxlÆgvb


( = ˆKŒwYK KÁ·vsK 

(  eq \o((,I2) =  eq \f(1,T) 

 eq \s(  T, (,  0)I eq \a(2,0) sin2 (t dt =  eq \f(I \a(2,0), T) 

 eq \s(  T, (,  0)sin2 (t dt


=  eq \f(I \a(2,0), T)

 eq \s(  T, (,  0)

 eq \b\bc(\f( 1 ( cos2(t, 2))   eq \b\bc\[(( sin2 ( = \f(1 ( cos2(, 2)) 

=(2,0)  eq \f(I, 2T) 
 , (,  0) eq \b\bc\{(dt (  eq \s(  T, (,  0)cos = 2 = (t dt)  


= (2,0)  eq \f(I, 2T) 
  eq \b\bc\{( [t]\a(T,o) ( \f(1,2() [ sin = 2 = (t]\a(T,0)) 

= (2,0)  eq \f(I, 2T) 

 eq \b\bc\{(T ( \f(1,2() [ sin2(T ( sin0])  


= (2,0)  eq \f(I, 2T) 

 eq \b\bc\{(T ( \f(1,2() [ sin4( ( sin0])  
  eq \b\bc\[(( ( = \f(2(,T)) 

= (2,0)  eq \f(I, 2T) 
{T ( 0}

(  eq \o((,I2) = (2,0)  eq \f(I, 2) 

w`K cwieZxÆ Zwor cÉevGni eMÆgƒjxq Mo gvb ev KvhÆKi Zwor cÉevn,

Irms = (,I2)  eq \r()
= (2,0)  eq \r(, 2) 
) 
=  eq \f(Io, \r(2)) = 0.707 Io
DcGivÚ mgxKiY nGZ ˆ`Lv hvq ˆh, Zwor cÉevGni KvhÆKi gvb ‰i weÕ¦vGii Dci wbfÆikxj, chÆvqKvGji Dci bq| myZivs, chÆvqKvj w«¼àY nGjI Zwor cÉevngvòvi ˆKvb cwieZÆb nGe bv|

( chÆvqKvj w«¼àY nGj cÉevngvòvi kZKiv cwieZÆb = 0%

eq \o((((,cÉk²(18) 

DóxcGKi DrGmi KvhÆKi ˆfvGÎŸR Kz´£jxGZ AvweÓ¡ nq| gyLÅ I ˆMŒY Kz´£jxGZ Zwor cÉevGni cwieZÆGbi nvi h^vKÌGg 0.02 As(1 ‰es 0.03 As(1
[MvRxcyi AvBwWqvj KGjR]

K.
cGqw´Ÿs ˆfÙi KvGK eGj?
1

L.
Dîj ˆjG´Ö AevÕ¦e cÉwZweÁ¼ wPò ‰uGK ˆ`LvI|
2

M.
cviÕ·wiK AvGek àYvâ wbYÆq Ki|
3

N.
RL ‰ ZvcRwbZ ÞgZv wbYÆq Ki|
4

18 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv Zwor ˆPŒÁ¼K ZiGãi MwZcG^ jÁ¼fvGe Õ©vwcZ ˆKvGbv ‰KK ˆÞòdGji gaÅ w`Gq ˆh cwigvY kwÚ AwZKÌg KGi ZvGK cGqw´Ÿs ˆfÙi eGj| 
eq \o((,L) 
eq \o((,M) ˆ`Iqv AvGQ,

DrGmi ˆfvGÎŸR, ( = 300 sin100(t


gyLÅ Kz´£jxGZ Zwor cÉevGni 


cwieÆZGbi nvi,  eq \f(di,dt) = 0.02 A/s


gyLÅ Kz´£jxGZ cvKmsLÅv, np = 3000


ˆMŒY Kz´£jxGZ cvKmsLÅv, ns = 100


cviÕ·wiK AvGek àYvâ, M = ? 

Avgiv Rvwb,


 eq \f(Ep,Es) =  eq \f(np,ns) 
wK¯§, gyLÅ Kz´£jxGZ KvhÆKi ˆfvGÎŸR, Ep =  eq \f(300,\r(2)) 


= 212.13 V

myZivs, ˆMŒY Kz´£jxGZ AvweÓ¡ ˆfvGÎŸR, Es =  eq \f(ns,np) ( Ep

ev, Es =  eq \f(100,3000) ( 212.13


( Es = 7.071 V 

‰Lb, Es = M eq \f(di,dt) 
ev, M =  eq \f(Es,di/dt) 

=  eq \f(7.071,0.02) 
( M = 353.55 H. (Ans.) 

eq \o((,N) ˆ`Iqv AvGQ,


ˆMŒY Kz´£jxGZ ˆiva, RL = 20(
‘M’ Ask nGZ cvB,

ˆMŒY KzíjxGZ AvweÓ¡ ˆfvGÎŸR, Es = 7.071 V

 myZivs, ZvcRwbZ ÞgZv, P =  eq \f(Es2,RL) 

=  eq \f(7.0712,20) 
( P = 2.5 W (Ans.)  

eq \o((((,cÉk²(19) evsjvG`Gk w`K cwieZÆx cÉevGni KÁ·vâ 50Hz| cvGki wPGò ‰KwU w`K cwieZÆx cÉevn ˆ`LvGbv nGjv, A.C. AÅvwgUvGi hvi cvV 7.07A| ‰wU ‰KwU UÇv´ÖdigvGii gyLÅ Kz´£jxi cÉevngvòv wnGmGe eÅenvi KiGj UÇv´ÖdigviwUi ˆMŒY Kz´£jxi ˆiva 2( ‰es ÞgZv 900W nq|
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[`wbqv KGjR, XvKv]

K.
fiò‚wUi msæv `vI|
1

L.
wec` msGKGZ me mgq jvj AvGjv eÅenvi Kiv nq ˆKb? eÅvLÅv Ki|
2

M.
ˆjLwPGòi 30( `kvq Zwor cÉevn gvòv wbYÆq Ki|
3

N.
DóxcGK DGÍÏwLZ UÇv´ÖdigviwU ˆKvb aiGYi MvwYwZK weGkÏlY `vI|
4

19 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv Õ©vqx wbDwKÑqvGmi fi Zvi MVbKvix Dcv`vbmgƒGni gyÚ AeÕ©vi fGii ˆhvMdj AGcÞv wKQzUv Kg nGZ ˆ`Lv hvq| fGii ‰B cv^ÆKÅGK fi ò‚wU eGj| 
eq \o((,L) jvj iGOi KÁ·vâ AbÅ me AvGjvK Ziã AGcÞv meGPGq Kg| KÁ·vâ Kg nGj ZiGãi weGÞcYI Kg nGe| dGj `ƒi ˆ^GK ˆmB AvGjvK Ziã AwaKZi `†kÅgvb nGe| ‰B KviGY wec` msGKGZ me mgq jvj AvGjv eÅenvi Kiv nq|  

eq \o((,M) ˆ`Iqv AvGQ, 


KÁ·vâ, f = 50 Hz


KvhÆKix Zwor cÉevn, Irms = 7.07 A

Avgiv Rvwb, 


Irms =  eq \f(kxlÆgvb,\r(2)) 

ev, Irms =  eq \f(Io,\r(2)) 

( Io = 7.07 (  eq \r(2) 

= 10 A.

myZivs, ZvrÞwYK Zwor cÉevn, I = Iosin(

= 10sin30


( I = 5 A (Ans.) 
eq \o((,N) ˆ`Iqv AvGQ,


gyLÅ Kz´£jxGZ KvhÆKix Zwor cÉevn, Irms = 7.07 A


ˆMŒY Kz´£jxGZ ˆiva, Rs = 2(

ÞgZv, P = 900 W.

Avgiv Rvwb,


ÞgZv, P = I2R

‰Lb, ˆMŒY Kz´£jxGZ, P = I2rms Rs

ev, Irms =  eq \r(\f(P,Rs))

=  eq \r(\f(900,2)) 
( Irms = 21.21 A.
ˆhGnZz, UÇv´ÖdigviwUGZ gyLÅ Kz´£jx AGcÞv ˆMŒY Kz´£jxGZ Zwor cÉevGni gvb ˆewk myZivs UÇv´ÖdgÆviwU ˆÕ¡c WvDb UÇv´Ödigvi|   

eq \o((((,cÉk²(20) ‰KwU ‰.wm DrGmi weÕ¦vi 160V ‰es KÁ·vsK 60Hz. ‰i DrGmi mvG^ 20( ˆiva hyÚ Kiv nGjv|
[cvebv KÅvGWU KGjR]

K.
dÅvivGWi 1g mƒòwU wee†Z Ki|
1

L.
ˆjGéi mƒò kwÚi wbZÅZv ˆgGb PGj| eÅvLÅv Ki|
2

M.
DóxcGKi cÉevGni Ir.m.s ‰i gvb ˆei Ki|
3

N.
ˆ`LvI ˆh, w`K cwieZÆx ZwoœPvjK kwÚi Mogvb = 0.637 ( kxlÆgvb|
4

20 bs cÉGk²i Dîi

eq \o((,K) hLbB ˆKvGbv e«¬ Kz´£jxi gaÅ w`Gq AwZKÌv¯¦ ˆPŒÁ¼K ˆÞòGiLvi ˆgvU msLÅv ev ˆPŒÁ¼K dÑvGÝi cwieZÆb NGU, ZLbB Kz´£jxGZ ‰KwU ÞYÕ©vqx ZwoœPvjK kwÚ Z^v Zwor cÉevn AvweÓ¡ nq| hZÞY ˆPŒÁ¼K dÑvÝ ev ˆÞòGiLvi cwieZÆb NGU, AvweÓ¡ ZwoœPvjK kwÚ Z^v cÉevn ZZÞYB Õ©vqx nq| 

eq \o((,L) ˆjGéi mƒò ˆ^GK Avgiv Rvwb, ˆKvGbv Kz´£jxGZ AvweÓ¡ ZwoœPvjK kwÚ ‰i m†wÓ¡i KviYGKB evav ˆ`q| ˆKvGbv Kz´£jx I PzÁ¼GKi gaÅeZÆx AvGcwÞK MwZi RbÅ Kz´£jxGZ AvweÓ¡ Zwor cÉevGni D«¿e nq hv H AvGcwÞK MwZGK evav ˆ`q| myZivs H MwZ eRvq ivLvi RbÅ meÆ`v wKQz hvw¯¨K kwÚ eÅq KiGZ nq| ‰B hvw¯¨K kwÚB Zwor kwÚGZ i…cv¯¦wiZ nGq Kz´£jxGZ Zwor cÉevGni m†wÓ¡ KGi| myZivs ˆjGéi mƒò kwÚi wbZÅZv ˆgGb PGj| 
eq \o((,M) ˆ`Iqv AvGQ,

ZwoœPvjK kwÚi kxlÆgvb, (o = 160V


DrGmi mvG^ hyÚ ˆiva, R = 20(

w`K cwiewZÆ cÉevGni kxlÆgvb, Io = ?


‰es Ir.m.s. = ? 

Avgiv Rvwb,


(o = I0R


ev, Io =  eq \f((0,R) 

ev, Io =  eq \f(160,20) 

( Io = 8 A 

Avevi, 


Ir.m.s = 0.707 I0

= 0.707 ( 8


= 5.656 A (Ans.)  

eq \o((,N) chÆvqKvj, T nGj, Avgiv Rvwb, AaÆPGKÌi RbÅ Mo ZwoœPvjK kwÚ, 

 eq \o((,() =  eq \f(1,\f(T,2))  eq \o\al((,  0,      \s\up9(\f(T,2))) ( dt


=  eq \f(2,T) 

eq \o\al((,  0,      \s\up9(\f(T,2))) (0 sin(t dt  [( ( = (0 sin(t]


= –  eq \f(2(0,(T)  [cos(t]eq \s(\f(T,2),0)

= (   eq \f(2(0,(T)  [cos  eq \f((T,2)  ( cos0]


= (  eq \f(2(0,\f(2(,T) ( T)   [cos  eq \f(\f(2(,T) ( T,2) ( cos0]


= (  eq \f((0,() [cos( – cos0]


= (  eq \f((0,()  [ ( 1 ( 1]


=  eq \f(2,()  ( (0

= 0.637 ( (0
( eq \o((,()  = 0.637 ( (0
AZ‰e, w`K cwieZÆx ZwoœPvjK kwÚi Mogvb 

= 0.637 ( kxlÆgvb   

eq \o((((,cÉk²(21) ‰KwU 20 cm eÅvmvGaÆi Zvi Kz´£jxi wfZi w`Gq 2 ˆmGKG´£ ˆPŒÁ¼KGÞGòi gvb 0.5 T ˆ^GK 0.7T nj| cieZÆxGZ ˆmB ZviwUGK eMÆvKvi Kz´£jxGZ cwiYZ Kiv nj|

[cywjk jvB´Ö Õ•zj ‰´£ KGjR, iscyi]

K.
ˆPŒÁ¼K dÑvÝ NbZ½ Kx? 
1

L.
XvKvi webwZ 51(N ejGZ Kx ˆevSvq?
2

M.
1g ˆÞGò ˆPŒÁ¼K dÑvGÝi gvb ˆei Ki|
3

N.
Dfq AvKvGii ˆÞGò AvweÓ¡ ZworPvjK kwÚi gvb ‰KB nGe Kx-bv MvwYwZKfvGe weGkÏlY Ki|
4

21 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv mylg ˆPŒÁ¼K ˆÞGòi mvG^ jÁ¼fvGe AewÕ©Z ˆKvGbv ZGji ‰KK ˆÞòdGji gaÅw`Gq AwZKÌv¯¦ dÑvÝGK ˆPŒÁ¼K dÑvÝ NbZ½ eGj| 
eq \o((,L) XvKvi webwZ 51(N ejGZ eySvq, XvKvq fviGK±`Ê ˆ^GK gyÚfvGe SzjvGbv ‰KwU PzÁ¼K kjvKvi AÞ wÕ©i AeÕ©vq Abyf„wgK ZGji mvG^ 51( ˆKvY KGi AvbZ ^vKGe ‰es kjvKvwUi Dîi ˆgi‚ wbGPi w`GK SzuGK ^vKGe|  

eq \o((,M) 1g ˆÞGò 

Zvi Kz´£jxi eÅvmvaÆ, r = 20 cm = 0.2 m
ˆPŒÁ¼K ˆÞGòi gvb, B = 0.5T = 0.5 Wbm(2
ˆei KiGZ nGe, ˆPŒÁ¼K dÑvGÝi gvb, ( = ? 

Zvi Kz´£jxi ˆÞòdj, 

A = (r2 = 3.1416 ( (0.2m)2 = 0.125664 m2
Avgiv Rvwb, B =  eq \f((,A) 
( ( = BA = 0.5 Wbm(2 ( 0.125664m2 = 0.06283 Wb (Ans.)  

eq \o((,N) e†îvKvi ‰es eMÆvKvi Kz´£jxi ˆÞGò cvKmsLÅv, N = 1

‰es mgq eÅeavb, (t = 2sec

e†îvKvi Kz´£jxi ˆÞGò ˆPŒÁ¼K dÑvGÝi cwieZÆb, 


(( = (2 ( (1 = B2A ( B1A = A(B2 ( B1)


= 0.125664 m2 ( (0.7 T ( 0.5T) = 0.025Wb

(e†îvKvi Kz´£jxGZ AvweÓ¡ ZwoœPvjK kwÚ, E = ( N eq \f(((,(t) 

= ( 1 (  eq \f(0.025 Wb,2 sec)  = ( 0.0125 volt

eMÆvKvi Kz´£jxi cÉwZevüi Š`NÆÅ a nGj, 4a = 2(r

( a =  eq \f((r,2) =  eq \f(3.1416 ( 0.2m,2) = 0.31416 m

( eMÆvKvi Kz´£jxi ˆÞòdj, A( = a2 = (0.31416m)2

= 0.0987m2
eMÆvKvi Kz´£jxi ˆÞGò ˆPŒÁ¼K dÑvGÝi cwieZÆb, ((( = ((2 ( (1(
= B2A( ( B1A( = A((B2 ( B1) = 0.987m2 ( (0.7T ( 0.5T)

= 0.01974Wb

( eMÆvKvi Kz´£jxGZ AvweÓ¡ ZwoœPvjK kwÚ, E( = ( N eq \f((((,(t) 

= ( 1 (  eq \f(0.01974Wb,2sec)  = ( 0.00987 volt

jÞÅ Kwi, 0.0125 volt ( 0.00987 volt

(E( ( (E((
myZivs, Dfq AvKvGii ˆÞGò AvweÓ¡ ZwoœPvjK kwÚi gvb ‰KB nGe bv|   

eq \o((((,cÉk²(22) ˆZvgvi evmvq 100( ˆivGai ‰KwU wnUvi AvGQ| Zzwg wnUviwUGK 220V weÕ¦vGii AC DrGmi mvG^ mshyÚ KiGj hvi KÁ·vâ 50Hz| cieZÆxGZ Zzwg wnUviwUGK 160V D.C DrGmi mvG^ eÅenvi KiGj|
[miKvwi nvRx gynvÁÃ` gnwmb KGjR, PëMÉvg]

K.
ˆnbwi KvGK eGj?.
1

L.
ˆKvb Õ©vGbi webwZ 41(N ejGZ wK eyS?
2

M.
ˆZvgvi A.C DrGmi Mo ˆfvGÎŸR wbYÆq Ki|
3

N.
ˆKvb ˆÞGò wnUviwU AwaK KvhÆKi nGe eGj Zzwg gGb Ki@ ˆZvgvi DîGii Õ¼cGÞ hywÚ ˆ`LvI|
4

22 bs cÉGk²i Dîi

eq \o((,K) gyLÅ Kz´£jxGZ ZworcÉevn ‰KK nvGi cwiewZÆZ nGj ˆMŒY Kz´£jxGZ hw` ‰K ˆfvÎŸ ZwoœPvjK kwÚ AvweÓ¡ nq ZvnGj H AvGek àYvâGK ‰K ˆnbwi eGj| 

eq \o((,L) ˆKvb Õ©vGbi webwZ 31(N ejGZ ˆevSvq ˆh, H Õ©vGb f„-PzÁ¼GKi ˆPŒÁ¼KGÞò Abyf„wgK ZGji mvG^ 31( ˆKvY Drc®² KGi A^Ævr gyÚfvGe ˆPŒÁ¼K gaÅZGj Õ©vwcZ PzÁ¼K kjvKvi Dîi ˆgi‚ 31( ˆKvGY Abyf„wgK Zj ˆ^GK bZ ^vGK|  

eq \o((,M) ˆ`Iqv AvGQ,


‰wm DrGmi weÕ¦vi, (0 = 220V


‰wm DrGmi Mo ˆfvGÎŸR, ( = ?

Avgiv Rvwb, 


( = 0.637(0

= (0.637 ( 220)V


= 140.14V (Ans.)  

eq \o((,N) ‰LvGb, 


‰wm DrGmi weÕ¦vi (o = 220V


( ‰wm DrGmi KvhÆKi ˆfvGÎŸR (rms = 0.707(o

= (0.707 ( 220)V


= 155.54V

wWwm DrGmi ˆÞGò KvhÆKi ˆfvGÎŸR (( = 160V


wnUvGii ˆiva, R = 100(
‰wm DrGmi mvG^ hyÚ KiGj wnUvGii ÞgZv P =  eq \f((2rms,R) 

=  eq \f((155.54)2,100) 

= 241.03 W

wWwm DrGmi mvG^ hyÚ KiGj wnUvGii ÞgZv P( =  eq \f(((2,R) 

=  eq \f((160)2,100) 

= 256 W. 

( 256 W > 241.93 W

myZivs, wnUviwU wWwm msGhvGM ˆewk KvhÆKi nGe| 

eq \o((((,cÉk²(23) 

wPGò ‰KwU cwieZÆx cÉevn ˆ`LvGbv nj| cÉevGni kxlÆgvb 7.07 A| ‰wU ‰KwU UÇv´ÖdigvGii gyLÅ Kz´£jxi cÉevngvòv wnGmGe eÅenvi Kiv nj| H UÇv´ÖdigvGii ˆMŒY Kz´£jxi ˆiva 2( ‰es ÞgZv 900W|
[ˆfvjv miKvwi KGjR, ˆfvjv]

K.
ˆPŒÁ¼K dÑvÝ ‰i msæv `vI? 
1

L.
Õ¼Kxq AvGek àYvâ 10 ˆnbix ejGZ Kx eySvq? 
2

M. 
ˆjLwPGòi 30( `kvq Zwor cÉevn wbYÆq Ki|
3

N.
DóxcGKi UÇv´ÖdigviwU ˆKvb aiGYi( MvwYwZK weGkÏlGYi gvaÅGg ˆZvgvi gZvgZ `vI| 
4

23 bs cÉGk²i Dîi

eq \o((,K)  ˆKvGbv ZGji ˆÞòdj ‰es H ZGji jÁ¼ eivei ˆPŒÁ¼K ˆÞGòi DcvsGki àYdjGK H ZGji mvG^ mswkÏÓ¡ ˆPŒÁ¼K dÑvÝ eGj|
eq \o((,L) ˆKvGbv Kz´£jxGZ Zwor cÉevngvòv cÉwZ ˆmGKG´£ ‰K AÅvwÁ·qvi wnGmGe cwiewZÆZ nGj hw` H Kz´£jxGZ 10V ZwoœPvjK kwÚ AvweÓ¡ nq ZGe Kz´£jxi AvGek àYvâGK 10H eGj| 

eq \o((,M) ˆ`Iqv AvGQ,

cÉevGni kxlÆgvb, I0 = 7.07 A

Avgiv Rvwb,


Zwor cÉevn, I = I0sin(


     = 7.07 sin30(

( I = 3.535 A (Ans.)  

eq \o((,N) ˆ`Iqv AvGQ,


cÉevGni kxlÆgvb, I0 = 7.07 A


ˆMŒY Kz´£jxi ˆiva, Rs = 2(

ÞgZv, P = 900 W

Avgiv Rvwb,


gyLÅ Kz´£jxi cÉevGni eMÆgƒjxq Mo gvb, Irms,p = 0.707 I0

ev, Irms,p = 0.707 ( 7.07


( Irms,p = 5 A 

Avevi, ÞgZv, P = I2R

myZivs, ˆMŒY Kz´£jxGZ ÞgZv, 


P = I2rms,s Rs


ev, I2rms,s =  eq \r(\f(P,Rs)) 

=  eq \r(\f(900,2)) 

( Irms,s = 21.21 A

‰Lb, ÞgZv, P = Vi

AZ‰e, gyLÅ Kz´£jxGZ,


ÞgZv, P = Vp Irms,p 


ev, Vp =  eq \f(900,50) 

( Vp = 180V

Avevi, ÞgZv, P =  eq \f(V2,R) 
AZ‰e, ˆMŒY Kz´£jxGZ ÞgZv, P =  eq \f(Vs2,Rs) 

ev, Vs =  eq \r(PRs)

=  eq \r(900 ( 2) 

( Vs = 42.42 V

myZivs, ˆ`Lv hvGœQ, UÇv´ÖdigviwUGZ ˆMŒY Kz´£wjGZ AvweÓ¡ ZwoœPvjK kwÚ nËvm ˆcGqGQ ‰es Zwor cÉevn ˆMŒY Kz´£jxGZ e†w«¬ ˆcGqGQ| ZvB, UÇv´ÖdigviwUi ‰KwU ˆÕ¡c WvDb UÇv´Ödigvi|

eq \o((((,cÉk²(24) ‰KwU UÇv´ÖdigvGii gyLÅKz´£jx I ˆMŒYKz´£jxi cvK msLÅvi AbycvZ 11 t 5| 50 nvRÆ KÁ·vGâi 220VAC msGKZGK UÇv´ÖdigviwUi gyLÅ Kz´£jxGZ hyÚ Kiv nj|
[Lyjbv cvewjK KGjR]

K.
ˆPŒÁ¼K dÑvÝ Kx?
1

L.
DC AGcÞv AC ˆewk wecäbK-eÅvLÅv Ki|
2

M.
ˆMŒY Kz´£jxGZ Drc®² ˆfvGÎŸGRi mGeÆvœP gvb wbYÆq Ki|
3

N.
gyLÅ Kz´£jxi ˆiva 22 Ing nGj Õ¼Kxq AvGek àYvâ cviÕ·wiK AvGek àYvGâi 2.2 àY nq MvwYwZKfvGe weGkÏlY Ki|
4

24 bs cÉGk²i Dîi

eq \o((,K) ejGiLv Z^v AvGekGiLvi mGã RwoZ ˆh ˆPŒÁ¼K ivwki NbZ½ «¼viv ˆPŒÁ¼K ˆÞò cwigvc Kiv nq ZvGK ˆPŒÁ¼K dÑvÝ eGj| 

eq \o((,L) 220V A.C ejGj Zvi KvhÆKix gvb 220V nGjI Zvi kxlÆgvb = 220 (  eq \r(2) = 311V| AZ‰e, ˆKvGbv eÅwÚ hw` 220V D.C kK cvb ZGe ˆKej 220V «¼vivB nGe| wK¯§ wZwb hw` 220V A.C kK cvb ZGe meÆvwaK kK&& cvGeb 311V hv 220V-‰i kK&& AGcÞv AGbK ˆewk nGe| wbtmG±`Gn 311V «¼viv kK 220V «¼viv kK&& AGcÞv AGbK ˆewk wecäbK| ‰ KviGY ejv nq, DC AGcÞv AC wecäbK|  

eq \o((,M) ˆ`Iqv AvGQ,

gyLÅ Kz´£jxGZ Drc®² ˆfvGÎŸGRi gƒj Mo eMÆgvb, Ep = 220V

gyLÅ I ˆMŒY Kz´£jxi cvKmsLÅvi AbycvZ, Np t Ns = 11 t 5
ˆei KiGZ nGe, ˆMŒY Kz´£jxGZ Drc®² ˆfvGÎŸGRi mGeÆvœP gvb, Eso = ?
ˆMŒY Kz´£jxGZ Drc®² ˆfvGÎŸGRi gƒj Mo eMÆgvb Es nGj, 

 eq \f(Ep,Es)  =  eq \f(Ns,Np) 
( Es = Ep (  eq \f(Ns,Np)  = 220V (  eq \f(5,11)  = 100 Volt

( ˆMŒY Kz´£jxGZ Drc®² ˆfvGÎŸGRi mGeÆvœP gvb,


Eso = Esrms (  eq \r(2)  = Es (  eq \r(2)  = 100 Volt ( 1.414


= 141.4 volt (Ans.)   

eq \o((,N) dÅvivGWi 2q mƒòvbymvGi, ZworcÉevGni cwieZÆGbi `i‚b H wbw`ÆÓ¡ gynƒGZÆ gyLÅ Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej,

E1 = (  eq \f(d,dt) (Np() = (  eq \f(d,dt) (Li) = ( L eq \f(di,dt)  ...................... (i)

[L = gyLÅ Kz´£jxi Õ¼Kxq AvGek àYvsK]

‰es (cviÕ·wiK AvGeGki `i‚b) ˆMŒY Kz´£jxGZ AvweÓ¡ ZwoœPvjK ej, 

E2 = (  eq \f(d,dt) (Ns() = (  eq \f(d,dt) (Mi) = ( M eq \f(di,dt) ..... (ii)

(i) ( (ii) nGZ,  eq \f(E1,E2) =  eq \f((L\f(di,dt),(M\f(di,dt)) =  eq \f(L,M) 

( L = M eq \f(E1,E2) = M. eq \f(Np,Ns) = M eq \f(11,5) = 2.2 M

myZivs, Õ¼Kxq AvGek àYvsK cviÕ·wiK AvGek àYvsGKi 2.2 àY| 

eq \o((((,cÉk²(25) wbGPi wPGò ‰KwU w`K cwiewZÆZ cÉevn ˆ`LvGbv nGqGQ|


[miKvwi ewikvj KGjR]

K.
w`K cwieZÆx cÉevn Kx?
1

L.
ˆnbwi ejGZ Kx ˆevSvq?
2

M.
DóxcGKi cwieZÆx cÉevGni mgxKiY i = 50 sin628t nGj Zwor cÉevGni (i) kxlÆgvb KÁ·vsK ‰es (ii) gƒj Mo eGMÆi gvb wbYÆq Ki|
3

N.
w`K cwieZÆx ZwoœPvjK kwÚi Mo eGMÆi eMÆgƒj gvb ‰i kxlÆ gvGbi mvG^ KxfvGe mÁ·KÆhyÚ Zv MvwYwZK weGkÏlY Ki|
4

25 bs cÉGk²i Dîi

eq \o((,K) ˆKvGbv eZÆbxGZ cÉevngvòv hw` ‰KwU wbw`ÆÓ¡ mgq cici evievi wecixZgyLx nq ‰es cÉevngvòv ‰KwU wbw`ÆÓ¡ mgq A¯¦i meÆvwaK I meÆwbÁ² gvb cÉvµ¦ nq, ZvnGj ‰ aiGbi Zwor cÉevnGK w`K cwieZÆx cÉevn eGj| 
eq \o((,L) Avgiv Rvwb, ˆKvGbv eZÆbxGZ ‰KK nvGi cÉevngvòvi cwieZÆb nGj eZÆbxGZ ˆh ZwoœPvjK ej AvweÓ¡ nGe msLÅvMZfvGe Zv eZÆbxi Õ¼vGek àYvsGKi mgvb| Õ¼vGek àYvsGKi ‰KK ‘ˆnbix’| myZivs, ˆKvGbv Kz´£jxGZ cÉwZ ˆmGKG´£ 1 amp nvGi cÉevngvòvi cwieZÆb nGj hw` 1 Volt ZwoœPvjK ej AvweÓ¡ nq ZvnGj H Kz´£jxi Õ¼vGek àYvsK nGe 1 Henry.  

eq \o((,M) DóxcGKi cwieZÆx cÉevGni mgxKiY i = 50sin628t

‰GK w`K cwieZÆx cÉevGni cÉgvY mgxKiY i = i0sin(2(ft) ‰i mvG^ Zzjbv KGi cvB, (i) kxlÆgvb, i0 = 50 A

Avevi, 2(ft = 628 t

( f =  eq \f(628t,2(t) =  eq \f(628t,6.28t)  = 100 Hz

(ii) gƒj Mo eGMÆi gvb, irms =  eq \f(io,\r(2)) =  eq \f(50 A,1.414)  = 35.36 A   
eq \o((,N) w`K cwieZÆx ZwoœPvjK kwÚi cÉgvY mgxKiY : 


E = Eosin eq \b\bc\((\f(2(,T)t) 
ZwoœPvjK kwÚi Mo eMÆgvb, E2rms =  eq \f(1,T) 

 eq \s( T, (, 0) E2 dt

=  eq \f(1,T)   eq \s( T, (, 0) E02 sin2  eq \b(\f(2(,T) t)  dt =  eq \f(E02,T) 

 eq \s( T, (, 0)  eq \f(1,2)  [1 ( cos eq \b(\f(4(,T) t) ] dt

=  eq \f(E02,2T)   eq \b\bc\[(t ( \f(sin \f(4(,T) t,\f(4(,T)))  eq \s(T, , ,  , 0) =  eq \f(E02,2T)   eq \b\bc\[(t ( \f(T,4() \f(sin \f(4(,T) t,\f(4(,T)))  eq \s(T, , ,  , 0)
=  eq \f(E02,2T) 

 eq \b\bc\[(T ( 0 ( \f(T,4() sin \f(4(,T) T + \f(T,4() sin0) =  eq \f(E02,2T) 

 eq \b\bc\[(T ( \f(T,4() sin4() 
=  eq \f(E02,2T) 

 eq \b\bc\[(T ( \f(T,4() ( 0) =  eq \f(E02,2T) .T =  eq \f(E02,2) 
( w`K cwieZÆx ZwoœPvjK kwÚi gƒj Mo eMÆgvb, 


Erms =  eq \r(\f(E02,2)) =  eq \f(E0,\r(2)) =  eq \f(1,\r(2)) ( kxlÆgvb

BnvB wbGYÆq mÁ·KÆ| 


AaÅvqwUi ài‚Z½cƒYÆ ævb I AbyavebgƒjK cÉGk²vîi

(wbeÆvPwb cixÞvi cÉk² weGkÏlGY cÉvµ¦)

(K bs cÉk² (ævbgƒjK)

cÉk²-1. Zwor PzÁ¼Kxq AvGek KvGK eGj?

Dîi: cwieZÆbkxj ˆPŒÁ¼K dÑvÕ• Z^v ˆÞò «¼viv e«¬ KzíjxGZ ZwoœPvjK ej Z^v Zwor cÉevGni Drcwîi NUbvGK ZwoPzÁ¼Kxq AvGek eGj|

cÉk²-2. PzÁ¼K dÑvGÝi ‰m AvB ‰KK Kx?

Dîi: ˆPŒÁ¼K dÑvGÕ•i ‰m AvB ‰KK ˆUmjv-wgUvi2 (T.m2) ‰GK IGqevi (Wb) ejv nq|

cÉk²-3. AvweÓ¡ Zwor cÉevn Kx?

Dîi: ˆKvGbv e«¬ eZÆbxGZ Zwor ˆPŒÁ¼K AvGek m†Ó¡ ÞYÕ©vqx ZworœPvjK cÉevnGK AvweÓ¡ ZworcÉevn eGj|

cÉk²-4. ZworPvjK kwÚi R.M.S gvb Kx?

Dîi: ˆKvGbv cƒYÆ PGKÌi wewf®² mgqKvi ZwoœPvjK kwÚi eGMÆi MGoi eMÆgƒjGK ZwoœPvjK kwÚi R.M.S gvb ev Mo eGMÆi eMÆgƒj gvb eGj|

cÉk²-5. AvK‡wZ àbvâ KvGK eGj?

Dîi: w`K cieZÆx ZwoœPvjK ej ev cÉevGni eMÆgƒjxq Mogvb I Mo gvGbi AbycvZGK AvK‡wZ àbvâ eGj|

cÉk²-6. eMÆgƒjxq Mogvb KvGK eGj?

Dîi: ˆKvGbv w`K cwieZÆx cÉevn ev ZworPvjK eGji eGMÆi MogvGbi eMÆgƒjGK eMÆgƒjxq Mogvb eGj|
(L bs cÉk² (AbyavebgƒjK)
cÉk²-1. Zwor ˆPŒÁ¼K AvGeGki gvaÅGg KxfvGe AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ cvq?

Dîi: wbÁ²wjwLZ DcvGq AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ Kiv hvq(
i.
Kzíjxi ˆÞòdj ‰es cvK msLÅv e†w«¬ ˆcGj AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ cvq|

ii.
eÅen†Z PzÁ¼GKi ˆgi‚kwÚ evoGj AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ cvq|
iii.
PzÁ¼K I Kzíjxi AvGcwÞK MwZ e†w«¬ KiGj AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ cvq|
iv.
Kzíjxi AfÅ¯¦Gi KuvPv ˆjvnvi gäv ^vKGj AvweÓ¡ Zwor cÉevGni gvòv e†w«¬ cvq|
cÉk²-2. ‰KwU avZe ZvGii Kzíjx ‰KwU Amg ˆPŒÁ¼K ˆÞGò wÕ©i AeÕ©vq AvGQ| KzíjxGZ ˆKvGbv ZwoœPvjK ej AvweÓ¡ nGe wK?

Dîi: KzíjxGZ ZwoœPvjK ej AwaK nGe| Zwor PzÁ¼Kxq AvGeGki wbqg Abyhvqx ˆKvGbv e«¬ Kzíjxi mvG^ mswkÏÓ¡ ˆPŒÁ¼K cÉevGni cwieZÆb nGj KzíjxGZ ZwoœPvjK eGji m†wÓ¡ nq| ˆPŒÁ¼K ˆÞò Amg nIqvq, ˆÞGòi ˆPŒÁ¼K cÉevn cwieZÆb KGi| ‰i…c cwiewZÆZ ˆPŒÁ¼K cÉevGn Zvi Kzíjx wÕ©i AeÕ©vq ^vKvq KzíjxGZ ZwoœPvjK ej AvweÓ¡ nGe| 
cÉk²-3. dÅvivGWi Zwor ˆPŒÁ¼Kxq AvGeGki cÉ^g mƒò eÅvLÅv KGiv|

Dîi: Zwor ˆPŒÁ¼K AvGeGki dÅvivGWi cÉ^g mƒò nGjv(
hLbB ˆKvGbv e«¬ Zvi KzíjxGZ Ave«¬ ˆPŒÁ¼K AvGekGiLvi msLÅv ev ˆPŒÁ¼K dÑvÝ-‰i cwieZÆb NGU ZLbB DÚ KzíjxGZ ‰KwU ZwoœPvjK kwÚ AvweÓ¡ nq|

‰KwU `í PzÁ¼K ev ‰KwU Zworevnx Zvi Kzíjx ‰es ‰KwU e«¬ ˆMŒY Zvi Kzíjxi gGaÅ AvGcwÞK MwZ ^vKGj A^ev ‰KwU ˆMŒY Kzíjxi gGaÅ ‰KwU Zworevnx Zvi Kzíjx ˆiGL Zwor cÉevngvòvi cwieZÆb KiGj ˆMŒY Kzíjxi mvG^ RwoZ ˆPŒÁ¼K ˆÞòGiLvi msLÅvi cwieZÆb NGU ‰es ‰i dGj ˆMŒY KzíjxGZ AvweÓ¡ ZwoœPvjK kwÚ ev Zwor cÉevGni m†wÓ¡ nq| mgGqi mvG^ Zvi KzíjxGZ mshyÚ ˆPŒÁ¼K ˆÞòGiLvi msLÅvi cwieZÆb bv nGj, AvweÓ¡ Zwor cÉevnI Drc®² nq bv| 

cÉk²-4. cviÕ·wiK ev AvGekàYvâ 1 ˆnbwi ejGZ Kx ˆevS?

Dîi: cviÕ·wiK AvGek àYvâ 1 ˆnbwi’( ‰i A^Æ `ywU Kzíjxi ‰KwUi gaÅ w`Gq 1 As(1 nvGi Zwor cÉevGni cwieZÆb NUGj hw` ˆMŒY KzíjxGZ AvweÓ¡ ZwoœPvjK kwÚ 1V nq, ZGe Kzíjx«¼Gqi cviÕ·wiK AvGek àYvâ nGe 1 ˆnbwi| 

cÉk²-5. “cwieZÆx cÉevGni kxlÆgvb MogvGbi 1.57 àY”( eÅvLÅv KGiv| 

Dîi: Avgiv Rvwb,

cwieZÆx cÉevGni Mo gvb = 0.637 ( cwieZÆx cÉevGni kxlÆgvb|

myZivs cwieZÆx cÉevGni Mogvb kxlÆgvGbi 0.637 àY ev 63.7%

( kxlÆgvb =  eq \f(Mogvb,0.637) = 1.57 ( Mogvb = 1.57 (  eq \o(i,() 

A^Ævr cwieZÆx cÉevGni kxlÆgvb MogvGbi 1.57 àY|   

cÉk²-6. Kzíjx Zj ˆPŒÁ¼K ˆÞGòi mgGKvGY ^vKGj ˆPŒÁ¼K dÑvGÝi Kxi…c cwieZÆb nGe?

Dîi: hw` B ZGji jGÁ¼i mvG^ ( ˆKvY Drc®² KGi ZGe Kzíjxi ZGji jÁ¼ eivei ˆPŒÁ¼K ˆÞGòi Dcvsk nGe B cos (|

myZivs ˆPŒÁ¼K dÑvÝ ( = A B cos ( ....................... (1)

 ˆPŒÁ¼K dÑvÝ ev ˆÞòGiLvi msLÅv wbfÆi KGi ˆPŒÁ¼K ˆÞGòi gvb B,  Kzíjxi ˆÞòdj A ‰es KzíjxwU ˆPŒÁ¼KGÞGòi w`GKi mvG^ KZ ˆKvGY AvGQ Zvi Dci| Kzíjx Zj hLb ˆPŒÁ¼KGÞGòi mgGKvGY ^vGK ZLb ˆPŒÁ¼K dÑvÝ mGeÆvœP nGe| 

cÉk²-7. w`K cwieZÆx I ‰KgyLx mieivGni AvGcwÞK AmyweavàGjv DGÍÏL Ki|

Dîi: w`K cwieZÆx I ‰KgyLx mieivGni AvGcwÞK Amyweav àGjv nj(
‰KgyLx ev mgcÉevn AGcÞv w`KcwieZÆx cÉevn wecäbK| 

Avevi, w`KcwieZÆx mieivnGK eÅvUvwi PvwRÆsGqi ˆÞGò eÅenvi Kiv hvq bv| KviY eÅvUvwi PvwRÆsGqi ˆÞGò AwaKZi ÞgZvmÁ·®² wbÁ²gvGbi ‰KgyLx ˆfvGÎŸGRi cÉGqvRb nq, ZGe w`KcwieZÆx cÉevnGK ‰KgyLxKiGYi gvaÅGg ‰i…c KvhÆ mÁ·®² Kiv hvq|  
cÉk²-8. UÇv´ÖdigvGii KgÆ `ÞZv ejGZ Kx eyS? ‰KwU UÇv´ÖdigvGii KgÆ`ÞZv mvaviYZ KZ nGq ^vGK?
Dîi: UÇv´ÖdigvGii KgÆ`ÞZv: ˆKvGbv UÇv´ÖdigvGii cÉvµ¦ Še`yÅwZK ÞgZv ‰es cÉhyÚ Še`yÅwZK ÞgZvi kZKiv AbycvZGK UÇv´ÖdigvGii KgÆ`ÞZv eGj|

( UÇv´ÖdigvGii KgÆ`ÞZv =  eq \f(cÉvµ¦ Še`yÅwZK ÞgZv,cÉhyÚ Še`yÅwZK ÞgZv) ( 100%


=  eq \f(cÉhyÚ ÞgZv ( ÞgZvi AcPq,cÉhyÚ ÞgZv) ( 100%

‰KwU UÇv´ÖdigvGii KgÆ`ÞZv mvaviYZ cÉvq 90% nGq ^vGK| 
cÉk²-9. eZÆbxGZ KxfvGe dÑvÝ mshywÚi cwieZÆb Kiv hvq( eÅvLÅv Ki|

Dîi: eZÆbxGZ wbGÁ²vÚ DcvGq dÑvÝ mshywÚi cwieZÆb Kiv hvq(
i.
eZÆbx ev jyGci mvGcGÞ ‰KwU PzÁ¼GKi AeÕ©vb cwieZÆb KGi|

ii.
jycwUi wbKUÕ© AbÅ ‰KwU eZÆbxGZ we`yÅr cÉevn cwieZÆb KGi|
iii.
eZÆbx ev jycGK ‰KwU welg ˆPŒÁ¼K ˆÞGò mwiGq|
iv.
jycwUi AvKvi ‰es AvK‡wZi cwieZÆb KGi| 
v.
‰KwU wbw`ÆÓ¡ ˆPŒÁ¼K ˆÞGò KzíjxwUGK NywiGq| 
cÉk²-10. UÇv´ÖdgÆvi ÷aygvò chÆve†î ˆfvGÎŸR cwieZÆb KGi ˆKb? eÅvLÅv KGiv|

Dîi: UÇv´ÖdgÆvi ÷aygvò chÆve†î ˆfvGÎŸR cwieZÆb KGi| KviY, UÇv´ÖdgÆvGii wfZGi ˆPŒÁ¼K ˆÞò ^vGK| Avevi ‰GZ Kzíjx ^vGK `ywU( gyLÅ Kzíjx I ˆMŒY Kzíjx| wefe cÉGqvM Kiv nGj gyLÅ Kzíjx ˆ^GK ˆfvGÎŸR chÆve†î cwieZÆGbi gvaÅGg ˆMŒY KzíjxGZ Õ©vbv¯¦wiZ nq| ZvB ejv nq, UÇv´ÖdgÆvi ÷aygvò chÆve†î ˆfvGÎŸR cwieZÆb KGi|
AaÅvq-5: ZvwoZGPŒÁ¼K AvGek I cwieZxÆ cÉevn 
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