
Alternating Current  
 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVAC - 1 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

izR;korhZ /kkjk (ALTERNATING CURRENT) 

_____________________________________________________________  
1.  çR;korhZ rFkk fn"V /kkjk : 
 tc /kkjk  dh fn'kk vkorhZ :i ls ifjofrZr gksrh gS rks mls çR;korhZ /kkjk (AC) dgrs gSA ;fn /kkjk dh fn'kk fu;r 

jgrh gS rks bls fn"V /kkjk (DC) dgrs gSA 

            
 

 ;fn dksbZ Qyu tSls /kkjk le; ds lkFk i = msin (t+) lEcU/k }kjk ifjofrZr gksrh gS rks bls T;koØh; /kkjk dgrs 
gSA ;gk¡ m 'kh"kZ /kkjk ;k vf/kdre /kkjk gS rFkk i rkR{kf.kd /kkjk gSA xq.kkad (t+) dks dyk dgrs gSA dks.kh; 
vkof̀r gS bldk ek=kd jsfM;u@lSd.M gS vkSj = 2f gksrk gSA tgk¡ f vkof̀r gSA bldk ek=kd lSd.M–1 ;k gVZt 
gksrk gSA vkof̀r f = 1/T Hkh gksrh gSA ;gka T dks vkorZdky dgrs gSA 

 

2. vkSlr eku :  

 fdlh Qyu dk, t1 ls t2 rd vkSlr eku < f > = 

2

1

t

t

2 1

fdt

t t


 gksrk gSA ;fn xzkQ ls ljy gS rks 

2

1

t

t

fdt  dk eku xzkQh; fof/k 

}kjk Hkh Kkr fd;k tk ldrk gSA ;g t1 ls t2 rd , f-t xzkQ dk {ks=kQy gksrk gSA 

 
Example 1.  fn;s x;s xzkQ ls t = 0 ls t = 2 lSd.M rd /kkjk dk vkSlr eku Kkr djks\  

0 1 2

10

i
(Amp)

t(sec)  
Solution :  xzkQ ls, t = 0 ls t = 2 lSd.M rd i – t xzkQ dk {ks=kQy 

   = 
1

2
 × 2 × 10 = 10 ,sfEi;j lSd.M   

    vkSlr /kkjk = 
10

2
 = 5 ,sfEi;j  

 

Example 2.  ;fn /kkjk dk eku i = msin t gks rks t = 0 ls  t = 
2


rd /kkjk dk vkSlr eku Kkr djks \ 

Solution :   <i>  = 

2

m

0

sin tdt

2




 





 = 

m 2
1 cos

2

      



 = 0. 

   xzkQ ls ge ns[k ldrs gS fd ,d pØ ds fy, i – t 

xzkQ dk {ks=kQy 'kwU; gksrk gSA  

    ,d pØ esa < i > = 0 

 /  /

–
t 0

+

i

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Example 3.  xzkQh; fof/k }kjk n'kkZb;s fd v)Z pØ esa T;koØh; /kkjk dk vkSlr eku 'kwU; gks Hkh ldrk gS ugha HkhA 

Solution :   fp=k esa nks Hkkx A rFkk B çnf'kZr gSA 

çR;sd v)Z pØ gSA ge dg ldrs gS fd 

Hkkx A dk dqy {ks=kQy 'kwU; gSA 

   A Hkkx esa < i > 'kwU; gSA  

   B Hkkx esa,  

   {ks=kQy /kukRed gS, vr% bl Hkkx esa  

   < i >  0. 

– t 0

+

i


Hkkx A Hkkx  B

+

 
 

Example 4.  /kkjk i = msin t dk vkSlr eku Kkr dhft,A (i) t = 0 ls  t = 



ds fy,A  (ii) t = 
2




 ls  t = 
3

2




ds 

fy,A 

Solution :  (i) < i > = 

m

0

sin tdt




 





 = 

m 1 cos
      




= m2


  

   (ii) < i >  = 

3

2

m

2

sin tdt







 





 =  0. 

Example 5  çR;korhZ /kkjk ifjiFk esa çokfgr /kkjk i = 2 2 sin (t + /4), gks rks t = 0 ls t = 1 lSd.M ds fy, 
/kkjk dk vkSlr eku Kkr djks \ 

   (A) 0      (B) 
4


 A  (C) 

4 2


A  (D) 2 2 A 

Solution :   <i> = 

1

0

i dt

1


 = 2 2

1

0

sin t
4

   
    = 

4


  Ans.  

———————————————————————————————————   

3. oxZ ek/; ewy eku : 

 fdlh Qyu dk t1 ls  t2 rd ds fy, oxZ ek/; ewy eku  frms =  

2

1

t

2

t

2 1

f dt

t t


. 

 

Example 6.  ;fn /kkjk i = msin t  gks rks t = 0 ls  t = 
2


ds fy, /kkjk dk oxZ ek/; ewy eku Kkr djks \ 

Solution :   irms  = 

2

2 2

m

0

sin tdt

2




 





 = 

2

m

2


  = m

2


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Example 7.  (i) ;fn çR;korhZ /kkjk i = msin t  gks rks t = 0 ls t = 



ds fy, oxZek/; ewy eku Kkr dfj;s \ 

   (ii) ;fn /kkjk i = msin t gks rks t =
2




  ls t = 
3

2




ds fy, oxZ ek/; ewy eku Kkr dhft, \  

Solution :  (i)  irms  = 

2 2

m

0

sin tdt




 





 = 

2

m

2


= m

2


  

   (ii) <i>  = 

3

2

2 2

m

2

sin t dt







 





 = 

2

m

2


 = m

2


   

Note : ,d pØ ;k v)Z pØ ds fy, oxZ ek/; ewy eku (/kukRed v)Z pØ ;k _.kkRed v)ZZ pØ nksuksa fy,) leku gSA 

  mijksDr nksuksa mnkgj.kksa ls T;koØh; Qyu dk oxZek/; ewy (bls çHkkoh eku Hkh dgrs gS)   

  = 
2

'kh"kZ eku
    ;k m

rms

ΙΙ
2

  gSA  

 

Example 8.  /kkjk i = 2 sin 100  t + 2 cos (100  t + 30º) ds fy, çHkkoh eku D;k gS \    

   (A) 2 A    (B) 2 2 3    (C) 4   (D) 2 2 A 

Solution :    lehdj.k dks fuEu çdkj fy[kk tk ldrk gS i = 2 sin 100  t + 2 sin (100  t + 120º)  

   vr% dykUrj  = 120º  gSA 

   m ifj.kkeh
= 2 2

1 2 1 2A A 2A A cos    

   = 
14 4 2 2 2 –
2

      
 

 = 2, vr% çHkkoh eku ;k oxZ ek/; ewy eku =  2 / 2  = 2 A 

———————————————————————————————————   
4. çR;korhZ /kkjk T;koØh; lzksr  : 

 fp=kkuqlkj ,d dq.Myh pqEcdh; {ks=k esa ?kw.kZu dj jgh gSA dq.Myh esa ¶yDl = NBA cos (t + ) ds vuqlkj 

ifjofrZr gks jgk gSA QSjkMs ds fu;e ls dq.Myh esa izsfjr fo|qr okgd cy, 
d

dt

 
= N B A sin (t + ) vr% A rFkk B 

fcUnqvksa ds e/; fo|qr okgd cy E = E0 sin (t +) gksxkA A rFkk B fcUnqvksa ds e/; foHkokUrj V = V0 sin (t + ) ds 
vuqlkj ifjofrZr gksxkA mijksDr O;oLFkk dk ladsr A B

 
gSA ge çR;korhZ /kkjk lzksr ij fdlh fpUg $ ;k & dks 

ugha j[k ldrsA 

S
B



A B  
 

5. çR;korhZ /kkjk ifjiFk esa 'kfDr O;; vFkok lapj.k           

 ,d fo|qr midj.k ds ckjs esa dYiuk djrs gSa tks fd ,d lzksr] la/kkfj=k] çfrjks/k ] çsjdRo ;k budk la;kstu gks 
ldrk gSA ekuk foHkokUrj  V = VA–VB = Vm sin t  rFkk blls çokfgr /kkjk i = I sin(t +) gS rks midj.k }kjk 
O;f;r rkR{kf.kd 'kfDr P = V i =(Vm sin t ) (m sin(t +)) gSA 

A
B

;a=k

i
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 ,d pØ esa O;f;r vkSlr 'kfDr =

2

o

Pdt

2








 = 

1

2
Vm m cos 

 = mV

2
. m

2


. cos  = Vrms rms cos  ;gk¡ cos  'kfDr xq.kkad gSA 

  

 Note :  sin  “'kfDrghu /kkjk” dgykrh gSA    


 cos

V


 sin  

 

 

Example 9.  tc ,d çR;korhZ /kkjk ifjiFk esa fljksa ij Vs = 200 2 sin ( t + 15º) oksYV okyk foHko lzksr tksM+k tkrk gS rks 
blls ifjiFk esa i = 2 sin ( t + /4) /kkjk çokfgr gksrh gS rks ifjiFk esa O;f;r vkSlr 'kfDr D;k gksxh \ 

   (A) 200 watt    (B) 400 2 watt  (C) 100 6 watt  (D) 200 2 watt 

Solution :   Pav = vrms  rms cos  = 
200 2

2
.

2

2
cos (30º)  =100 6 watt 

———————————————————————————————————  
6. ifjHkk"kk;sa :
 cos  dks 'kfDr xq.kkad dgrs gSA 
 m sin  dks 'kfDrghu /kkjk dgrs gSA 

 çfrck/kk Z   = m

m

V


 = rms

rms

V


 

 L dks çsjdRo çfr?kkr dgrs gS bls XL ls n'kkZrs gSA 
1

C
 dks /kkjrh; çfr?kkr dgrs gS bls XC ls n'kkZrs gSA 

 

7. 'kq) vkseh; çfrjks/k ifjiFk :  
ifjiFk ij fdjpkWQ oksYVrk fu;e ls   

 Vs – iR = 0 

;k  i = sV

R
= mV sin t

R


= m sin t 

 
   ge ns[krs gS fd çfrjks/k ds fljksa ij foHkokUrj VR rFkk iR esa dykUrj 'kwU; gSA 

  m = mV

R
  rms = rmsV

R
     ;     <P> = Vrmsrmscos 

2

rmsV

R
 

 

8. 'kq) /kkjrh; ifjiFk :  

ifjiFk esa KVL yxkus ij,   

 Vs – 
q

C
 = 0 

 

 ;k  i = 
dq

dt
= 

d(CV)

dt
= md(CV sin t)

dt


 = CVmcos t = mV

1
C

cos t = m

C

V

X
cos t = m cos t. 

 XC = 
1

C
 dks /kkjrh; çfr?kkr dgrs bldk ek=kd vkse  gSA /kkjk&le; rFkk foHko&le; ds e/; xzkQ ls Li"V gS 

fd /kkjk vius 'kh"kZ eku dks] foHko /kkjk vius 'kh"kZ eku ij igq¡pus ds  
T

4
le; igys gh çkIr dj ysrh gSA  
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T

4
 ds  laxr dykUrj =t = 

2

T

 T

4
 = 

2

4


=

2


.   

iC , VC ls /2 dks.k vxzxkeh gSA buds dyk vkjs[k 

m

Vm

 gSA  

pwafd  = 90º,  <P> = Vrms rmscos 0 

 

 

Example 10. E = 200 2 sin (100 t) V dk çR;korhZ foHko okyk lzksr 1F ds la/kkfj=k ls ,d çR;korhZ /kkjk vehVj  
(;g rms eku i<+rk gS) ls tqM+k gSA vehVj dk ikB;kad D;k gksxk \  

Soution :   E = 200 2  sin (100 t) dh E = E0 sin t ls rqyuk djus ij 

   E0 = 200 2 V   rFkk   = 100 (rad/s) 

   4

C 6

1 1
X 10

C 100 10   
 

 

   pwafd çR;korhZ /kkjk midj.k rms eku i<+rk gS] vehVj dk ikB;kad gksxkA 

   rms 0
rms

C C

E E

X 2X
     0

rms

E
E

2

 
 

 
  vFkkZr~ rms 4

200 2
20mA

2 10
  


   Ans 

 

———————————————————————————————————  

9. 'kq) çsjdRo ifjiFk :  
 ifjiFk esa fdjpkWQ ds oksYVrk fu;ekuqlkj,  

 Vs - L
di

dt
 = 0   L

di

dt
=Vmsin t 

 Ldi = mV sin t dt  i = – mV

L
 cos t + C 

 < i > = 0   C = 0 

   i = – mV

L
 cost  m= m

L

V

X
   

 

 

 /kkjk&le; vFkok foHko&le; ds e/; xzkQ ls Li"V gS fd foHko vius 'kh"kZ eku dks] /kkjk }kjk vius 'kh"kZ eku çkIr 

djus ds  le; 
T

4
 igys çkIr dj ysrk gSA 

T

4
 ds laxr dykUrj =t =

2

T

 T

4
=

2

4


 =

2


 

 

 dyk vkjs[k 
m

Vm

 gSA iL, VL ls /2 i'pxkeh gS  

 pwafd 90º,  <P> = VrmsIrmscos 0 

 


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 lkjka'k : 

  

çR;korhZ /kkjk lzksr ls tksM+us ij  Z dyk vkjs[k 

'kq) çfrjks/k 0 
V R  , i R ds lkFk leku 

dyk esa gSA 
R 

'kq) çsjd  /2 V L  , i L 
  ls vxzxkeh gSA X L 

'kq) la/kkfj=k  /2 V C,  i C ls 
  i'pxkeh gSA 

X C 

 m 

V 
m 

 m 

V 
m 

V m 
I 
m 

  
 

10. izR;korhZ /kkjk L=kksr ds lkFk R–C Js.kh ifjiFk 
 ekuk i = m sin (t +)   VR = iR = mR sin (t+)   

 VC= m XCsin (t + 
2


)  VS = VR + VC 

  ;k    Vm sin (t + ) =mR sin (t +) +m XCsin (t +
2


) 

 Vm =    2 2
C Cm m m mR X 2( R)( X )cos

2


       

 ;k 
2

m
m

2
C

V

R X
 


   Z = 22

CR X  

m

mR

 XCm
Vm

m

Vm


 

 dyk vkjs[k dk mi;ksx djds ge mijksDr ifj.kke Kkr dj ldrs gSA     

 tan = 
Cm

m

X

R




 = 
CX

R
. 

 
Example 11.  ,d R–C Js.kh ifjiFk ls 200V oxZ ek/; ewy foHko okyk L=kksr tqM+k gSA rFkk bldh vko`fÙk 50 Hz gSA 

;fn R = 100  rFkk C= 
100


F gks rks Kkr djksaA 

 

R C 

200V,50HZ 

 

   (i) ifjiFk dh çfrck/kk    (ii)  'kfDr xq.kkad dks.k      

   (iii)  'kfDr xq.kkad      (iv) /kkjk 

   (v) vf/kdre /kkjk     (vi) R ds fljks ij foHko 

   (vii) C ds fljks ij foHko   (viii) R ds fljks ij vf/kdre foHko   

   (ix)  C ds fljks ij vf/kdre foHko   (x)  < P >  

   (xi)  < PR >       (xii) < PC > 
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Solution :  XC= 
610

100
(2 50)



 =100  

   (i) Z= 22
CR X  = 22100 (100)  =100 2    

   (ii) tan = 
CX

R
 = 1         =45º 

   (iii) 'kfDr xqa.kkd  = cos= 
1

2
 

   (iv) rms /kkjk = rmsV

Z
 = 

200

100 2
= 2 A

   (v) vf/kdre /kkjk =rms 2 = 2A   

   (vi) R ds fljks ij foHko = VR,rms = rmsR = 2 V 

   (vii) C ds fljks ij foHko = VC,rms = rmsXC = 2 V  

   (viii) R ds fljks ij vf/kdre foHko = 2 VR,rms = 200 V 

   (ix) C ds fljksa ij vf/kdre foHko = 2 VC,rms = 200 V  

   (x) <P> = Vrmsrmscos= 200 × 2 × 
1

2
= 200 okWV  

   (xi) <PR> =rms
2R = 200 okWV    

   (x)  <PC> = 0 
 

Example 12. mijksDr iz'u esa ;fn Vs(t) = 220 2 sin (2 50 t), gks rks Kkr djksaA (a) i (t), (b) VR rFkk (c) VC (t)  

Solution :  (a) i(t) = m sin (t + )= 2 sin (2 50 t + 45º) 

   (b)  VR = iR . R = i(t) R = 2 × 100 sin (100 t + 45º) 

   (c)  VC (t) = iCXC (90º ls i'pxkeh) = 2 ×100 sin (100 t + 45 – 90) 



Example 13. izfrjks/k R rFkk la?kkfj=k C ds Js.kh ifjiFk esa  dks.kh; vko`fÙk okyk izR;korhZ /kkjk L=kksr tksM+k tkrk gSA 

blesa /kkjk izokfgr gks jgh gSA ;fn L=kksr dh vko`fÙk /3 (foHko ogh j[krs gq,) dj nh tk;s rks ifjiFk esa 

/kkjk vk/kh gks tkrh gSA okLrfod vko`fÙk ij izfr?kkr rFkk izfrjks/k dk vuqikr Kkr djkas \  

Solution :  iz'ukuqlkj 

   
2 2 1/ 2

V V

Z [R (1/C ) ]
  

 
   .....(1) 

   rFkk 
2 2 1/ 2

V

2 [R (3 /C ) ]




 
   .....(2) 

   lehdj.k (1) ls  dk eku lehdj.k (2) es j[kus ij   

   2

2 2

1
4 R

C

   
 = 2

2 2

9
R

C



.  i.e., 

2 2

1

C 
  = 23

R
5

 

   vr% 

1/ 2

23
R

X (1/C ) 35

R R R 5

 
       mÙkj 


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———————————————————————————————————  

11. L–R Js.kh ifjiFk izR;korhZ /kkjk L=kksr ds lkFk  

 
R

XL V

V



 

  dyk vkjs[k }kjk    2 2
LV R X    =    2 2

LR X  = Z   tan = 
LX

R




=
LX

R
 

 

Example 14. 
9

100
H dk izsjdRo] 12  dk izfrjks/k 225 V, 50 Hz okys izR;korhZ L=kksr ds lkFk Js.kh Øe esa tqM+s gSA 

ifjiFk esa /kkjk rFkk L=kksr foHko rFkk /kkjk ds e/; dykUrj Kkr djksa \  

Solution :  ;gk¡ XL = L = 2f L = 2 × 50 × 
9

100
 = 9   vr% Z = 

22

LR X = 2 212 9  = 15   

   vr%   (a)  I =
V

Z
 =

225

15
 = 15 A    mÙkj 

   rFkk  (b)   = tan–1 LX

R

 
 
 

 = tan–1
9

12

 
 
 

 = tan–1 3/4 = 37º  

   vFkkZr~ /kkjk foHko ls 37° i'pxkeh gksxhA   mÙkj  
 

Example 15. tc ,d izsjdRo dq.Myh dks 10 V fo- ok- cy okyh vkn'kZ cSVjh ls tksM+k tkrk gSA rks blls 2.5 A dh 
fu;r /kkjk izokfgr gksrh gSA tc blh dq.Myh dks 10 V rFkk 50 Hz okys izR;korhZ /kkjk L=kksr ls tksM+k tkrk 
gS rks 2A dh /kkjk izokfgr gksrh gSA rks dq.Myh dk izsjdRo Kkr djks \ 

Solution :  tc dq.Myh dks dc L=kksr ls tksM+k tkrk gSA rks /kkjk dq.Myh ds izfrjks/k ij fuHkZj djrh gSA  

     
10

r
2.5

 

   tc dq.Myh dks ac L=kksr ls tksM+k tkrk gS rks /kkjk dq.Myh dh izfrck/kk ij fuHkZj djrh gSA  

    
10

Z 5
2

  

   ijUrq Z =    2 2
Lr X   XL

2 = 52– 42 = 9   

    XL= 3  
    L = 2fL = 3    250 L = 3  L = 3/100gsujh 


Example 16. ,d cYc ij 100 V,100 W  vafdr gSA bls izfrjks/k dh rjg ekuk tk ldrk gSA cYc ds lkFk Js.kh Øe esa 
yxs izsjd dk izsjdRo ¼pksd dq.Myh½ Kkr djks \ cYc dks blds vafdr eku ij dk;Z djus ds fy,  
200 V rFkk 50 Hz dk izR;korhZ /kkjk L=kksr yxk;k gqvk gSA  

 
Solution :  cYc ij vafdr eku ds vk/kkj ij cYc dk izfrjks/k Kkr fd;k tk ldrk gSA            

   R=

2

rmsV

P
=100 

   cYc ij vafdr eku ij dk;Z djs blds fy, blls dh oxZ ek/; ewy /kkjk izokfgr gksuh pkfg,A 

   rks, rms= rmsV

Z
 

      1 = 
2 2

200

100 (2 50L) 
  L =

3


 H 


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Example 17. ,d vkdZ ySEi dks 160 V (rms) rFkk 50 Hz ij dk;Z djus ds fy, pksd dq.Myh dh vko';drk gSA tc 

vkdZ  ySEi ls 10 A ¼oxZ ek/; ewy½ dh /kkjk izokfgr gksrh gS rks bldk izHkkoh izfrjks/k 5  gSA rks pksd 

dq.Myh dk izsjdRo Kkr djksa \ ;fn blh vkdZ ySEi dks 160 V dh fn"V /kkjk ds lkFk mi;ksx fd;k tk;s 

rks vko';d vfrfjDr izfrjks/k Kkr djksa \ nksuks fLFkfr;ksa esa O;f;r 'kfDr dh rqyuk djksaA 

Solution :  ySEi ds fy, VR = R = 10 × 5 = 50 V vr% tc bls 160 V ds izR;korhZ /kkjk L=kksr ls pksd ds lkFk Js.kh 

Øe esa tksM+k tkrk gSA  

   V2 = VR
2 + VL

2, VL = 2 2160 50  = 152 V 

   pwfd VL = XL = L= 2fLI  

   vr% L= LV

2 f 
=

152

2 50 10  
=4.84×10–2H mÙkj  

   vc ;fn ySEi dk 160 V fn"V /kkjk ij mi;ksx fd;k 

tk;sA ;fn pksd dh txg vfrfjDr izfrjks/k r blds lkFk 

Js.kh esa tksM+ fn;k tk;s rks 

VL VR

vkdZ ySEi

R

~

L

V = V  sin t0   
  V = (R + r), vFkkZr~ 160 = 10(5 + r)        

  vFkkZr~  r = 11    mÙkj 

   izR;korhZ /kkjk dh fLFkfr esa] pwafd dq.Myh ess dksbZ izfrjks/k ugha gS blfy, pksd esa  'kfDr O;; ugha gksxh ] 

tcfd cYc esa 'kfDr O;; gksxhA  

   P = 2 R = 102 × 5 = 500 W 

   tcfd fn"V /kkjk dh fLFkfr  esa pksd dh txg izfrjks/k r dk mi;ksx gksrk gS vr% izfrjks/k r esa 'kfDr O;; 

gksxhA 

   PL = 102 × 11 = 1100 W 

   tcfd cYc yxkrkj 500 W O;; djsxkA vFkkZr~ tc ySEi pksd dh txg izfrjks/k r ij dk;Z djrk gS rks 

ySEi }kjk 'kfDr O;; nqxquh gks tkrh gSA tks izfrjks/k r }kjk csdkj (Waste) gks tkrh gSA  

———————————————————————————————————  
12. L–C Js.kh ifjiFk izR;korhZ /kkjk L=kksr ds lkFk  

CL

v = Vsin tS 

 



XL

V V
90

0

 

  dyk vkjs[k ls V =  L CX X  = Z = 90º 

 

13. RLC  Js.kh ifjiFk izR;korhZ /kkjk L=kksr ds lkFk 

  RL

v = Vsin tS 

C   

V

XL

XC


XR

V

X –L  X )L

R


  

 dyk vkjs[k ls    2 2
L CV R X X     =    2 2

L CR X X   = Z  

 Z=    2 2
L CR X X   

 tan = 
 L CX X

R




=
 L CX X

R


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13.1 vuqukn 

 Vm rFkk R ds fn;s x;s eku ds fy, RLC Js.kh ifjiFk esa /kkjk dk vk;ke ¼rFkk Irms Hkh½ vf/kdre gksxk] ;fn ifjiFk 

dh izfrck/kk U;wure gks] ifjiFk dh izfrck/kk XL-XC =0 ij U;wure gksxhA bl fLFkfr dks vuqukn dgrs gSA 

 vr% vuqukn ij % XL – XC = 0. 

 ;k L=
1

C
 ;k 

1

LC
 bl dks r ls n'kkZrs gSA  

  

Z

r

Zmin

  

m

r

m/max

 

 
Example 18. fp=k esa fn[kk;s x;s ifjiFk esa Kkr djks & 

   (a) ifjiFk dk izfr/kkr  

   (b) ifjiFk dh izfrck/kk 
   (c) /kkjk  
   (d) lHkh vkn'kZ izR;korhZ /kkjk oksYVehVj ds ikB~;kad ¼;g rIr rkj 

midj.k gS rFkk oxZ ek/; ewy eku i<rk gS½ 

100
2

200V,50Hz



V V V

V

V

  





100F


 

Solution :  (a) XL = 2 f L = 2× 50 ×
2


= 200 

    XC = 
6

1

100
2 50 10 



 = 100  

     ifjiFk dk izfr?kkr X = XL – XC = 200 – 100 = 100 
    pwfd XL > XC  rks ifjiFk izsjdh; ifjiFk dh Hkkafr O;ogkj djrk gSA 

   (b)  ifjiFk dh izfrck/kk Z =
2 2R X = 2 2100 100 = 2 100

   (c)  Irms /kkjk = rmsV

Z
=

200

100 2
= 2 A 

   (d)  vkn'kZ oksYVehVj ds ikB~;kad 

    V1 : rmsXL = 200 2 V 

    V2 : rmsR = 100 2 V 

    V3 :rmsXc =100 2 V 

    V4 : rms 
22

LR X = 100 10 V 

    V5 :rmsZ = 200 oksYV ,tksfd foHko lzksr Hkh gksxkA  

———————————————————————————————————  
13.2 LCR Js.kh ifjiFk dk Q eku ¼xq.koÙkk ;k fo'ks"krk xq.kkad½ 

 vuqukn ij] Q eku LX

R
 ls iznf'kZr djrs gSa tgk¡ XL ifjiFk dk izsj.kh; izfr?kkr gSA  

 vuqukn ij Q dk eku vf/kd gksus ij  –  oØ dh rh{.krk vf/kd gksrh gSA   

 fo'ks"krk xq.kkad  : Q = LX

R
 = CX

R
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 Q = 
vuquknh vkòfÙk
cS.M pkSMkbZ

 = R


= R

2 1

f

f f
    

 

 tgk¡ f1 rFkk f2 v)Z 'kfä vko`fr;ka gSA     

———————————————————————————————————  

14. VªkUlQkWeZj  

 ,d VªkalQkeZj ,d izR;korhZ foHkokUrj dks nwljs vf/kd ;k de eku ds izR;korhZ foHkokUrj esa vU;ksU; izsj.k ds 

fl)kUr ij dk;Z djrs gq, ifjofrZr djrk gSA nks dq.Mfy;k¡ ftUgs izkFkfed o f}rh;d dgk tkrk gS tks ,d nwljs ls 

fdlh Hkh izdkj tqM+h gqbZ ugh gS mudk ueZ yksgs dh ,d iw.kZ ØksM+ ij yisVk tkrk gSA tc izR;korhZ foHko  

EP izkFkfed dq.Myh ij fn;k tkrk gS] ifj.kkeh /kkjk ,d mPp izR;korhZ pqEcdh; ¶yDl mRiUu djrh gS tks f}rh;d 

ls lEc) gS ,oa blesa fo-ok-cy ES izsfjr gksrk gSA ,d vkn'kZ Vªk¡lQkeZj ds fy, ;g iznf'kZr fd;k tkrk ldrk gSA 

 

 
ps s

p p s

E N

E N


 


 ; s

p

N

N
 = VªkUlQkWeZj dk Qsjk&vuqikr 

 ES N rFkk  fo-ok- cy] Qsjksa dh la[;k rFkk dq.Myh esa /kkjk gSA  

 NS > NP  ES > EP   mPpk;h VªkUlQkeZj 

 NS < NP  ES < EP   vipk;h VªkUlQkeZj  
 

 uksV % izkFkfed o f)rh;d oksYVrk esa  dykUrj gksrk gSA  
 

15. VªkUlQkWeZj esa ÅtkZ {k;  

 ;|fi VªkUlQkWeZj n{k midj.k gS] rks Hkh buesa fuEu pkj izeq[k dkj.kksa ls dqN ÅtkZ {k; gksrk gSA   

15.1. dq.Myh dk izfrjks/k % dq.Myh esa iz;qDr rkacs ds rkj esa izfrjks/k gksrk gS blfy, I2R Å"ek {k; gksrk gSA  

15.2.  Hkaoj /kkjk,sa % ifjorhZ pqEcdh; {ks=k esa fLFkr pkyd esa Hkaoj /kkjk;sa mRizsfjr gksrh gSa vFkok pkyd dks pqEcdh; {ks=k 

esa xfr djkbZ tkrh gS vFkok@vkSj mi;qZDr nksuksa pkyd esa dfYir fdlh Hkh ifjiFk ls pqEcdh; ¶yDl c)rk 

ifjofrZr gksxh vkSj QyLo:i mRizsfjr fo|qr okgd cy ifjiFk ls /kkjk izokfgr djsxkA bl izdkj izR;kofrZ pqEcdh; 

{ks=k ykSg ØksM esa Hkaoj /kkjk,sa mRizsfjr djrk gS o bls xeZ djrk gSA ØksM dks iVfyr dj bl izHkko dks de fd;k 

tk ldrk gSA ØksM fo|qr :) ykSg ijrksa ls cukbZ tkrh gSA ftlls Hkaoj /kkjkvksa dk ifjiFk [kafMr gks tkrk gSA  
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15.3. 'kSfFkY; % izR;korhZ pqEcdh; {ks=k esa ØksM dk pqEcdu yxkrkj O;qRØfer gksrk jgrk gSA QyLo:i ÅtkZ O;; m"ek 

:i esa izdV gksrk gS o bl izHkko dks U;wure j[kus ds fy, vYi 'kSfFkY; gkfu okys pqEcdh; inkFkZ dk iz;ksx djrs 

gSaA  

15.4.  ¶yDl {k; % =kqfViw.kZ cukoV vFkok ok;q vUrjky okys VªkalQkeZj esa t:jh ugha fd izkFkfed dq.Myh dk laiw.kZ 

¶yDl f}rh;d dq.Myh ls lEc) gksA cM+s vkdkj ds VªkalQkeZjksa dks vf/kd Åf"er gksus ls cpkus ds fy, rsy  

(oil ) 'khryu fd;k tkrk gSA 

 

 
Example 19. ,d mPpk;h VªkalQkWeZj esa Qasjks dk vuqikr (ifj.keu vuqikr) 10 gSA ;fn çkFkfed dq.Myh esa /kkjk dh vko`fr  

50 Hz gSa] rc f}rh;d dq.Myh esa /kkjk dh vko`fr gksxh &   

   (A) 500 Hz    (B) 5 Hz  (C) 60 Hz  (D*) 50 Hz 

Solution :  /kkjk dh vko`fÙk leku jgrh gS] dsoy VªkalQkWeZj esa /kkjk dk ifjek.k cnyrk gSA 

 

Example 20. 4.4 kw 'kfDr dk lapj.k  djus ds fy;s 220 oksYV izR;korhZ foHkokUrj 11 fdyks oksYV esa cnyus gsrq ,d 

'kfDr VªkalQkeZj  dk mi;ksx fd;k tkrk gSA ;fn izkFkfed  dq.Myh esa 1000 ?ksjs gksa rks f}rh;d dq.Myh esa 

/kkjk gksxh &  

   (A) 4 A     (B*) 0.4 A  (C) 0.04 A  (D) 0.2 A 

Solution :  s = PS/VS 

    S = 
3

3

1011

104.4




 = 0.4A Ans. 

 

Solved Miscellaneous Problems  
Problem 1.  200 V ds çR;korhZ /kkjk lzksr esa 'kh"kZ foHko gksxh & 

   (A) 220 V    (B) yxHkx 160 V  (C) yxHkx 310 V (D) 440 V 

Solution :  V0 =  2 Vrms = 2 × 220  330 V  

   Ans is (C) 
 

Problem 2.  ,d çR;korhZ /kkjk lzksr ij 220 V, 50 Hz vafdr gSA 0.01 lSd.M ds le; vUrjky esa vkSlr foHko dh 

x.kuk dh tkrh gS rks ;g 

   (A) 'kwU; gksuk pkfg,   (B) 'kwU; gks ldrk gSA (C) 'kwU; ugha gks ldrkA   (D) (220/2)V gSA 

Solution :  'kwU; gks ldrk gSA  

   Ans. is (B) 
 

Problem 3.  /kkjk i = 2 + 4 cos 100  t dk çHkkoh eku Kkr djks\  

Solution :  rms =  
 

1/ 2
2

T

0

2 4cos100 t dt

T

  
 
  
  = 2 3  

Problem 4.  çR;korhZ /kkjk dk 'kh"kZ eku 5 A gS rFkk bldh vko`fr 60 Hz gSA bldk oxZ ek/; ewy eku Kkr djks \ 'kwU; 

ls 'kh"kZ eku rd ifjofrZr gksus esa /kkjk fdruk le; ysxh\  

Solution :  rms = 0

2


 = 

5

2
 A,  t = 

T 1
s

4 240
  
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Problem 5.  ,d /kkrq ds rkj dks xeZ djus ds fy, çR;korhZ /kkjk dk mi;ksx fd;k tkrk gS] bldk 'kh"kZ eku 14 A gS 

mruh gh Å"ek mRiUu djus ds fy, fu;r /kkjk i dk mi;ksx fd;k tkrk gS rks i dk eku gksxk & 

   (A) 14 A    (B) yxHkx 20 A  (C) 7 A   (D) yxHkx 10 A 

Solution :   rms = 0

2


 = 

14

2
  10   Ans. is (D)   

 

Problem 6.  ;fn çR;korhZ /kkjk ifjiFk ij vs = 200 2 sin t oksYV dk lzksr yxkus ij ifjiFk esa i = 2 sin ( t + /4)  

/kkjk çokfgr gksrh gSA rks blesa O;f;r vkSlr 'kfDr Kkr djksA  

Solution :   P = Vrms Irms cos  = 
200 2 2

2 2
  × cos 

4


 = 200 W 

 

Problem 7.  la/kkfj=k fdlds fy, vuUr çfrjks/k dk dk;Z djrk gS  

   (A) fn"V /kkjk        (B) çR;korhZ /kkjk  

   (C) fn"V /kkjk vkSj çR;korhZ /kkjk nksuksa ds fy,  (D) çR;korhZ /kkjk vkSj fn"V /kkjk nksuksa ds fy, ugha  

Solution :   xC = 
1

c
 for DC  = 0. so, xC =    

   Ans. is (A) 
 

Problem 8.  E = 200 2 sin (100 t) V okys çR;korhZ /kkjk lzksr ls 10 F dk la/kkfj=k çR;korhZ /kkjk vehVj ds  

(;g rms eku i<+rk gS) lkFk tqM+k gSA vehVj dk ikB;kad D;k gksxk ?   

Solution :  0
0

C

V

x
   =

200 2

1/ C
 ;  rms = 0

2


 =  200 mA  

 

Problem 9.  200 F okys la/kkfj=k dks (a) 10 Hz ds çR;korhZ /kkjk lzksr, (b) 50 Hz ds çR;korhZ /kkjk lzksr rFkk  

(c) 500 Hz ds çR;korhZ /kkjk lzksr ds lkFk tksM+k tkrk gs rks la/kkfj=k dk izfr?kkr Kkr djks \  

Solution :   (a) xC = 
1

C
 =

1

2 fC
  ~ 10 Hz okys çR;korhZ /kkjk lzksr ds fy, 80 ,  

   (b) xC = 
1

C
 = 

1

2 fC
 ~ 50 Hz okys çR;korhZ /kkjk lzksr ds fy, 16   

   (c) xC = 
1

C
 = 

1

2 fC
 ~ 500 Hz okys çR;korhZ /kkjk lzksr ds fy, 1.6  

 

Problem 10. 'kh"kZ /kkjk ds çR;korhZ /kkjk lzksr ls ,d çsjdRo (L = 200 mH) tqM+k gSA tc /kkjk blds 'kh"kZ eku ij gks rks 

lzksr dk rkR{kf.kd foHko D;k gksxk \  

Solution :  D;ksafd 'kq) pkyd ds fy;s oksYVst vkSj /kkjk ds e/; dykUrj /2 gksrk gS]  

   vr% foHko 'kwU; gksxkA  
 

Problem 11. ,d izR;korhZ /kkjk L=kksr la?kkfj=k rFkk izfrjks/k ds lkFk Js.khØe esa tqM+k gS] rFkk blls  

    E = E0[cos(100 s–1)t + cos(500  s–1)t] fo- ok- cy mRiUu gks jgk gSA  

   ifjiFk esa i = i1 cos[(100 s–1)t + 1]+i2 cos[(500 s–1)t+ 1] /kkjk izkIr gksrh gS] rks& 

   (A) i1 > i2      (B) i1 = i2  

   (C) i1 < i2      (D) i1 rFkk i2 ds e/; lca/k Kkr djus ds fy, lwpuk vi;kZIr gSA  

Solution :  izfrck/kk z =  

2

21
R

C

    
 

   , ds mPp ekuksa ds fy;s z dk eku fuEu gksrk gS] vr% /kkjk dk eku mPp gksxkA  

   Ans is (C) 
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Problem 12. 'kq) çsjdRo 0.01H rFkk 'kq) çfrjks/k 6 ds Js.khØe ifjiFk esa 40 pDdj@lSd.M dh vko`fÙk ls 220 okssYV 

oxZek/; ewy ds lzksr ls vkiwfrZ dh tkrh gSA Kkr djks (i) /kkjk, (ii) çfrjks/k ds fljksa ij foHkokUrj,  

(iii) çsjdRo ds fljksa ij foHkokUrj, (iv) le; i'prk, (v) 'kfDr xq.kkadA  

Solution :  (i)  z = 2 2( L) R  = 2 2 2(2 40 0.01 ) 6    = (42.4)  

    rms = 
220

z
= 33.83 amp. 

   (ii)  Vrms = rms× R = 202.98 volts  (iii) L × rms = 96.83 volts  

   (iv)  t =
2




T = 0.01579 sec     (v) cos  = 
R

Z
= 0.92 

 

Problem 13. n'kkZ;s x;s vkjs[kks esa ls dkSulk vkjs[k L– C Js.kh la;kstu ds izfr/kkr dks n'kkZrk gS ?  

D

B
C

frequency

A

 

Solution :   D 

 

Problem 14. ,d Js.kh izR;korhZ /kkjk ifjiFk dk izfrjks/k 4  rFkk izfr/kkr 3gS rks ifjiFk dh izfrck/kk Kkr djksa \ 

   (A) 5      (B) 7    (C) 12/7   (D) 7/12  

Solution :  Z = 2 24 3 = 5 Ans. is (A)    
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

[k.M (A) : vkSlr] 'kh"kZ rFkk oxZek/; ewy eku 

A-1. ?kjksa esa 220 V oxZek/; ewy eku rFkk 50 Hz dh fo|qr vkiwrhZ dh tkrh gS rks 'kh"kZ foHko Kkr djks rFkk foHko dks  

oxZek/; ewy eku ls 'kwU; rd ifjofrZr gksus esa U;wure fdruk le; yxsxkA  
 

A-2. LR ifjiFk esa çokfgr fujkos'ku /kkjk  = oe–t/ ls O;Dr dh tkrh gS] tgka  ifjiFk dk le; fu;rkad gSA rks t = 0 ls 

t = ds fy, oxZek/; ewy /kkjk Kkr djksA   
 

A-3. ,d rkj esa çokfgr çR;korhZ /kkjk  = b sin t ij 'a' ,sfEi;j okyh fn"V /kkjk v/;kjksfir dh tkrh gS rks ifjiFk esa 

ifj.kkeh /kkjk dk çHkkoh (oxZek/; ewy) eku D;k gS  ? 

a

dc

t

i

(0, 0)

  

+  

t

ac
b

i

(0, 0)
 

 

A-4. fp=k esa n'kkZ;s] 'kh"kZ eku V0 okys f=kHkqtkdkj foHko ¼vkjknkr½ dk t = 0 ls  t = 2T ds fy, vkSlr eku Kkr djks & 

 
 

[k.M (B) : çR;korhZ /kkjk ifjiFk esa 'kfDr O;;  

B-1. ,d fo|qr cYc 12 oksYV vpj fn"V /kkjk L=kksr ij dk;Z djrk gSA bl cYc dks çR;korhZ lzksr ls tksM+us ij ;g mlh 

ds leku ped nsrk gS rks lzksr dk 'kh"kZ foHko D;k gksxk\ 
 

B-2. 100  dk çfrjks/k  = (12V) sin (250s–1)t ds çR;korhZ /kkjk lzksr ls tqM+k gSA rks cYc }kjk O;f;r 'kfDr Kkr 

djks \ 
 

B 3.  çR;korhZ /kkjk ifjiFk esa /kkjk rFkk vkjksfir foHko ds rkR{kf.kd eku Øe'k% i = 2(Amp) sin(250s–1)t rFkk  

 = (10V) sin [(250s–1)t +
3


] gSA rks t = 

2

3
ms le; ij lzksr }kjk nh xbZ rkR{kf.kd 'kfDr rFkk bldk vkSlr 

eku Kkr djksA 
 

[k.M (C) : R, L, C Js.khØe ds lkFk çR;korhZ /kkjk lzksr 

C-1. ,d lekUrj ok;q iV~V la/kkfj=k dk {ks=kQy 20 cm2 rFkk IysVksa ds e/; dh nwjh 2 mm gSA ok;q dh ijkoS|qr lkeF;Z 

3.0 × 106 V/m gSA la/kkfj=k dks çR;korhZ /kkjk lzksr ls tksM+us ij la/kkfj=k lqjf{kr jgs blds fy, AC lzksr dk 

vf/kdre oxZek/; ewy foHko Kkr djksA 
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C-2. ,d fo|qr cYc ij 110 oksYV vkjksfir djus ij ;g 55 W 'kfDr O;; djrk gSA bls 220 V, 50 Hz  L=kksr ls pksd 

dq.Myh }kjk Js.kh esa tksM+k tkrk gSA cYc ij lgh foHko çkIr djus ds fy, dq.Myh dk çsjdRo fdruk gksuk pkfg,\ 
 

C 3. ,d ifjiFk esa izfrjks/k] la/kkfj=k ,oa izsj.k dq.Myh (R = 300  C = 20 µF, L = 1.0 gsujh) Js.khØe esa ,d izR;korhZ 

L=kksr, Erms = 50 V rFkk  = 
50


Hz ls tqM+s gks rks (a) ifjiFk esa oxZek/; ewy /kkjk rFkk (b) la/kkfj=k, çfrjks/k rFkk 

çsjdRo ds fljksa ij oxZek/; ewy foHkokUrj Kkr djksA    
 

C-4. mijksDr ç'u esa la/kkfj=k esa laxzfgr vkSlr fo|qr {ks=k ÅtkZ rFkk izsj.k dq.Myh esa laxzfgr vkSlr pqEcdh; {ks=k ÅtkZ 

Kkr djksA 
 

C-5. 200 oksYV rFkk 
50

11


 pDdj çfr lSd.M vko`fr dh eq[; çR;korhZ /kkjk ls 20 oksYV rFkk 5 okWV dk ysEi tqM+k gS 

¼ysEi 'kq) izfrjks/kh ifjiFk j[krk gS½A rks Kkr djks \ (i) ysEi dks dk;Z djus ds fy, Js.khØe eas tqM+s la/kkfj=k dh 

/kkfjrk, ;k dq.Myh dk çsjdRo, (ii) mijksDr midj.k ds LFkku ij fdruk çfrjks/k tksM+k tk;s ftlls ysEi Loa; ds 

vafdr foHko ij dk;Z dj ldsA (iii) mijksDr esa ls dkSulh O;oLFkk ¼la/kkfj=k] çsjdRo ;k çfrjks/k½ ferO;;h ¼de 

ykxr½ gksxhA 
 

C-6. ,d ifjiFk esa 50 vkse dk çfrjks/k rFkk 
3


gsujh dk çsjdRo gSA ;g 

40


F la/kkfj=k rFkk 200 V, 50 pDdj /lSd.M 

ds çR;korhZ L=kksr ds lkFk Js.khØe esa tqM+s gS rks x.kuk djks & 

 (i)  ifjiFk dh çfrck/kk  

 (ii)  çsj.k dq.Myh rFkk la/kkfj=k ds fljksa ij foHkokUrjA 

 (iii)  'kfDr xq.kkad 
 

C-7. ,d dq.Myh 110 volt rFkk 
5 22


 gVZt okys çR;korhZ /kkjk lzksr ls 1.0 ,sfEi;j dh /kkjk rFkk 100 okWV 'kfDr ysrh 

gSA rks dq.Myh dk çsjdRo rFkk çfrjks/k Kkr djks \ 
 

C-8. V = 10 sin 100 t fo|qr okgd cy okys lzksr ls 2/ gsujh çsjdRo, 100/ µF la/kkfj=k rFkk 75  çfrjks/k Js.kh Øe 
esa tqM+s gS ;gk¡ t lSd.M esa gS rks (a) ifjiFk dh çfrck/kk Kkr djks (b) 20 feuV esa ifjiFk esa {kf;r ÅtkZ Kkr djks \ 

 

[k.M (D) : vuqukn 
 

D-1. ,d Js.kh ifjiFk esa çfrjks/k] çsjdRo rFkk la/kkfj=k tqM+s gSA fdlh {k.k vkjksfir foHko rFkk /kkjk dks fuEu }kjk O;Dr 
djrs gS  

  E = 141.4 cos (5000 t – 10º) 

 rFkk  = 5 cos (5000 t – 370º) 

 çsjdRo 0.01 gsujh gks rks /kkfjrk dk eku rFkk izfrjks/k dk eku Kkr djksA 
 

D-2. ,d 2.0 H dk çsjdRo, 18 µF dk la/kkfj=k rFkk 10 k dk çfrjks/k lek;ksftr vkof̀r (adjustable frequency) okys 

20 V ds çR;korhZ /kkjk lzksr ls tqM+s gS rks (a) ifjiFk esa vf/kdre /kkjk (RMS) çokfgr djus ds fy, p;fur vkof̀r 

dk eku D;k gksuk pkfg, ? (b) vf/kdre /kkjk (RMS) dk eku D;k gS  ? 
 

D-3. ,d çsj.k dq.Myh rFkk ,d la/kkfj=k çR;korhZ /kkjk lzksr ls Js.kh Øe esa tqM+s gSA çR;korhZ /kkjk lzksr dk oxZek/; ewy 
foHko 24 V gSA tc lzksr dh vkof̀r ifjofrZr dh tkrh gS rks vf/kdre oxZek/; ewy /kkjk 6.0 A çsf{kr dh tkrh gSA 
;fn izsj.k dq.Myh dks 12 V ds fn"V/kkjk L=kksr rFkk 4.0 vkUrfjd çfrjks/k okyh cSVjh ls tksM+ fn;k tk;s rks LFkkbZ 
voLFkk /kkjk D;k gksxh\     

 

D-4. ,d lapkj dsUnz ls 300 ehVj rjaxnS/;Z okyh fo|qr pqEcdh; rjax lapfjr dh tkrh gSA 2.5 F /kkfjrk okyk la/kkfj=k 
miyC/k gSA vuqukn ifjiFk ds fy, vko';d dq.Myh dk çsjdRo Kkr djksA 2=10 dk mi;ksx djksA  
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[k.M+ (E) : VªkalQkeZj   
E-1 ,d VªkalQkeZj dh çkFkfed dq.Myh esa 50 ?ksjs rFkk f}rh;d dq.Myh esa 100 ?ksjs gSA ;fn çkFkfed dq.Myh 220 V dh 

fn"V/kkjk lzksr ls tqM+h gks rks f}rh; dq.Myh ds ifjr% foHko D;k gksxk \ 
 

E-2. ,d VªkalQkeZj esa f}rh;d dq.Myh esa ?ksjksa (N2) rFkk çkFkfed dq.Myh esa ?ksjkas (N1) dk vuqikr vFkkZr~ 2

1

N
4

N
  gSA 

çkFkfed dq.Myh esa vkjksfir foHko 200 V, 50 Hz gS rks (a) f}rh;d dq.Myh esa çsfjr foHko Kkr djks ? (b) ;fn 

çkFkfed esa /kkjk 1A, gks rks f}rh;d dq.Myh esa /kkjk Kkr djks \ ;fn VªkalQkeZj (i) vkn'kZ gks rFkk (ii) n{krk 80%  

gks] dksbZ ¶yDl {k; ugha gSA 
 
 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 

[k.M (A) % vkSlr]'kh"kZ rFkk oxZek/; ewy eku  

A-1. /kkjk i = 3 + 4 sin ( t + /3) dk oxZ ek/;ewy eku gksxk&   

 (A) 5 A (B) 17 A (C) 
5

2
 A (D)  

7

2
A 

 

A-2. çR;korhZ fo-ok-cy E = E0 cos t  dk 'kh"kZ eku 10 volt rFkk vko`fr 50 Hz gSA le; t = (1/600) sec ij fo-ok-cy 
dk rkR{kf.kd eku gS : 

 (A)  10 volt (B) 5 3  volt (C) 5 volt (D) 1 volt  
 

A-3. çR;korhZ /kkjk lzksr dk foHko] le; ds lkFk lehdj.k V = 100 sin 100t cos 100t }kjk ifjofrZr gksrk gS] tgk¡  

t lSd.M rFkk V oksYV esa gS rks : 

 (A) lzksr dk 'kh"kZ foHko 100 oksYV gSA  (B) lzksr dk 'kh"kZ foHko (100/ 2 ) oksYV gSA 

 (C) lzksr dk 'kh"kZ foHko  50 oksYV gSA (D) lzksr dh vko`fr  50 Hz gSA 
 

A-4. çR;korhZ /kkjk foHko : e = e1 sint + e2 cost gS rks foHko dk oxZek/; ewy eku gS : 

 (A) 2 2

1 2e e  (B) 1 2e e  (C) 1 2e e

2
 (D) 

2 2

1 2e e

2


 

 

A-5. ,d çR;korhZ foHko fuEu }kjk fn;k tkrk gS] E = E0 sin 
2 t

T


 rks T/2 lSd.M le;kUrjky ds fy, x.kuk djus ls 

foHko dk vkSlr eku : 

 (A) ges'kk 'kwU; gksxkA (B) dHkh 'kwU; ugha gksxkA (C) ges'kk (2E0/)  gksxkA (D) 'kwU; gks ldrk gSA 
 

A-6. V = 220 2 sin 100 t
2

   
 

 çR;korhZ /kkjk foHko dks fn"V /kkjk oksYVehVj ij yxk;k tkrk gSA oksYVehVj dk 

ikB;kad gksxk 

 (A) 220 2  V (B) 2 V (C) 220 V (D) 'kwU;  
 

[k.M (B) % çR;korhZ /kkjk ifjiFk esa 'kfDr O;; 

B-1. Js.kh çR;korhZ /kkjk ifjiFk dks nh xbZ vkSlr 'kfDr gksrh gS ¼tgk¡ ladsrksa dk vFkZ lkekU; gS½ % 

 (A) Erms rms  (B) Erms rms cos   (C) Erms rms sin   (D) 'kwU; 

 

B-2. LCR ifjiFk esa ÅtkZ gkfu gksrh gS : 

 (A) dsoy L  esa (B) dsoy C esa (C) dsoy R esa (D) mijksDr lHkh ij 
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B-3. çR;korhZ /kkjk ifjiFk esa fdlh ;a=k ds fljksa ij foHkokUrj V rFkk izokfgr /kkjk fuEu }kjk fn;s tkrs gSA 

  V = 5 cos t volt ;     = 2 sin t Amp.  

 ;a=k esa O;; 'kfDr gksxh  

 (A) 'kwU; (B) 5 okWV (C) 10 okWV (D) 2.5 okWV 
 

B-4. nks leku çfrjks/kksa ls 2 A dh fn"V /kkjk rFkk 2 A vf/kdre eku okyh çR;korhZ /kkjk çokfgr dh tkrh gS rks  

leku le; varjky esa] nksuksa çfrjks/kksa esa mRiUu Å"ekvksa dk vuqikr gksxk & 

 (A) 1 : 1 (B) 1 : 2  (C) 2 : 1 (D) 4 : 1 
 

B-5.  ,d çfrjks/k  R ls T;koØh; çR;korhZ /kkjk çokfgr gks jgh gSA ;fn 'kh"kZ /kkjk  p gks rks vkSlr 'kfDr O;; gS & 

 (A) I
2

pRcos  (B) I
2

p

1
R

2
  (C) I

2

p

4
R


  (D) I

2

p2

1
R


 

 

B-6. ,d çfrjks/k ls çR;korhZ /kkjk çokfgr dh tkrh gS rks blls mRiUu Å"ek] mlh çfrjks/k ls  2 ,sfEi;j dh fn"V /kkjk 

leku le; rd çokfgr djus ij mRiUu Å"ek dh rhu xquh gS rks çR;korhZ /kkjk dk oxZek/; ewy eku D;k gS? 

 (A) 6 ,fEi;j (B) 2 ,fEi;j (C) 2 3 ,fEi;j (D) 0.65 ,fEi;j 
 

B-7. ,d çfrjks/k rFkk la/kkfj=k 200 volt, 50 Hz vko`fr ds çR;korhZ /kkjk L=kksr ds lkFk Js.khØe esa tqM+s gSA ifjiFk esa  

2 ,sfEi;j dh /kkjk çokfgr gks jgh gSA ;fn ifjiFk esa O;; 'kfDr 100 watt, gks rks ifjiFk esa çfrjks/k gksxkA 

 (A) 100  (B) 25  (C) 125 75   (D) 400  
 

B-8. ,d ifjiFk dh çfrck/kk esa 3 vkse çfrjks/k rFkk 4 vkse çfr?kkr gS rks ifjiFk dk 'kfDr xq.kkad gS : 

 (A) 0.4  (B) 0.6 (C) 0.8 (D) 1.0  
 

B-9. 5.0 mH çsjdRo rFkk ux.; çfrjks/k okyh dq.Myh V = 10 sin (100 t) okys çR;korhZ foHko ls tqM+h gS rks ifjiFk esa 

'kh"kZ /kkjk gksxh & 

 (A) 2 amp  (B) 1 amp (C) 10 amp (D) 20 amp 
 

B-10. ,d çR;korhZ /kkjk lzksr ls fo|qr cYc rFkk la/kkfj=k] Js.khØe esa tqM+sa gSA lzksr dh vko`fr c<+kus ij cYc dh ped : 

 (A) c<+sxh   (B) ?kVsxh  

 (C) vifjofrZr jgsxh  (D) dqN le; rd c<+sxh rFkk dqN le; rd ?kVsxh 
 

B-11. 'kfDr xq.kkad dks (1/2) ls (1/4) rd ifjofrZr djus ds fy, çR;korhZ /kkjk ifjiFk dh çfrck/kk esa fdrus çfr'kr ls 
o`f) djuh gksxh (R vpj j[kk x;k gS)? 

 (A) 200% (B) 100% (C) 50% (D) 400% 
 

B-12. ,d çR;korhZ /kkjk ifjiFk esa lzksr fo-ok-cy dh vko`fr n gS rks 'kfDr fdl vkof̀r ls ifjofrZr gksxh & 

 (A) n (B) 2 n (C) n/2 (D) zero  
 

[k.M+ (C) : R, L, C Js.khØe esa çR;korhZ /kkjk lzksr ls tqM+s gS 

C-1. 0.21-H dk çsjdRo rFkk 88- dk çfrjks/k 220-V rFkk 50-Hz okys çR;korhZ /kkjk lzksr ls tqM+k gS rks ifjiFk esa /kkjk 

rFkk lzksr foHko ,oa /kkjk ds e/; dykUrj Øe'k% gksaxs ¼= 22/7 dk mi;ksx djsa ½    

 (A) 2 A, tan–1 3/4 (B) 14.4 A, tan–1 7/8 (C) 14.4 A, tan–1 8/7 (D) 3.28 A, tan–1 2/11 
 

C-2. LCR ifjiFk ls 100 oksYV rFkk 500 jSfM;u@lSd.M vko`fr dk çR;korhZ /kkjk lzksr tqM+k gS] tgka L = 0.8 H,  

C = 5 F rFkk R = 10  lHkh Js.khØe esa tqM+s gS rks çfrjks/k ds fljksa ij foHkokUrj gS & 

 (A) 
100

2
 volt (B) 100 volt (C) 50 volt (D) 50 3  
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C-3. ,d 'kq) çfrjks/kh ifjiFk vo;o X ds lkFk 200 V 'kh"kZ foHko okyk çR;korhZ /kkjk lzksr tqM+k gSA blesa 5 A 'kh"kZ  
/kkjk çokfgr gks jgh gS] tks foHko ls leku dyk esa gSA nwljs ifjiFk vo;o Y dks mlh çR;korhZ /kkjk lzksr ls tksM+us 
ij mruh gh 'kh"kZ /kkjk çokfgr gksrh gS] ijUrq ;g /kkjk 90° i'pxkeh gSA ;fn X rFkk Y ds Js.kh la;kstu dks mlh 
L=kksr ls tksM+ fn;k tk;s rks /kkjk dk oxZek/; ewy eku D;k gksxk \ 

 (A) 
10

2
 amp (B) 

5

2
amp (C)

5

2
 amp (D) 5 amp 

 

C-4. çR;korhZ /kkjk ifjiFk esa çfrjks/k R vkse] çsjdRo L ds lkFk Js.kh esa tqM+k gSA ;fn foHko rFkk /kkjk ds e/; dyk dks.k 

45° gks rks çsjdRoh; çfr?kkr gksxk 

 (A) R/4  (B) R/2  

 (C) R   (D) fn;s x;s vkadM+ks ls Kkr ugha fd;k tk ldrkA 

 

C-5. ,d çR;korhZ /kkjk ifjiFk esa Js.khØe esa tqM+s çsjdRo rFkk çfrjks/k ds fljksa ij foHkokUrj Øe'k% 16 V rFkk 20 V gS rks 

ifjiFk ds fljksa dk dqy foHkokUrj gS 

 (A) 20 V (B) 25.6 V (C) 31.9 V (D) 53.5 V 
 

C-6. ,d V = 200 2  sin 100 t foHko ds çR;korhZ /kkjk lzksr ls çR;korhZ /kkjk vehVj ¼tks dsoy rms eku i<+rk gS½ rFkk 

1 F dk la/kkfj=k tqM+k gS rks vehVj dk ikB;kad gS  : 

 (A) 10 mA (B) 20 mA (C) 40 mA (D) 80 mA 
 

C-7. ,d ifjukfydk ij 100 V dk fn"V foHko vkjksfir gS] blesa 1 A dh fLFkj /kkjk çokfgr gks jgh gSA ;fn blh 

ifjukfydk ij 100 V dk çR;korhZ /kkjk L=kksr vkjksfir dj fn;k tk;s rks blesa /kkjk 0.5 A rd de gks tkrh gSA  

;fn çR;korhZ /kkjk lzksr dh vko`fr 150/ 3  Hz gS rks ifjukfydk dh çfrck/kk rFkk çsjdRo gS & 

 (A) 200  rFkk 1/3 H (B) 100  rFkk 1/16 H (C) 200  rFkk 1.0 H (D) 1100  rFkk 3/117 H 
 

C-8. LCR Js.kh çR;korhZ /kkjk ifjiFk esa L, C rFkk R ds fljksa ij foHko Øe'k% V1, V2 rFkk V3 gS rks lzksr ds fljksa ij foHko 

ges'kk & 

 (A) V1 + V2 + V3 ds leku gSA  (B) V1 – V2 + V3 ds leku gSA 

 (C) V1 + V2 + V3 ls vf/kdA   (D) mijksDr esa ls dksbZ Hkh lR; ugha gSA 
 

[k.M+ (D) : vuqukn 
D-1. LCR Js.kh ifjiFk esa vuqukn ij 'kfDr xq.kkad cos dk eku gS & 

 (A) 'kqU; (B) 1 (C) 1/2 (D) 1/2 ohm 
 

D-2. ,d Js.kh LCR ifjiFk esa 120 vkse dk çfrjks/k tqM+k gS rFkk bldh dks.kh; vuquknh vkof̀r 4 × 103 jsfM;u@lS0 gSA 

vuqukn ij çfrjks/k rFkk çsjdRo ds fljksa ij foHko Øe'k% 60V rFkk 40 V gS rks L rFkk C ds eku Øe'k% gS :  

 (A)  20 mH, 25/8 F (B) 2mH, 1/35 F (C) 20 mH, 1/40 F (D) 2mH, 25/8 nF 

D-3.  LCR ifjiFk esa vuqukn ij /kkfjrk ,d pkSFkkbZ dj nh tkrh gS rks ifjiFk esa vuqukn cuk;s j[kus ds fy, çsjdRo esa 

fdruk ifjorZu gksuk pkfg, ? 

 (A) 4 xquk (B) 1/4 xquk (C) 8 xquk (D) 2 xquk 
 

D-4.  vkof̀r okys nksfy=k ls çfrjks/k R, çsjdRo L rFkk la/kkfj=k C Js.khØe esa tqM+s gSA ;fn vuquknh vkof̀r r gks] rks 

/kkjk foHko ls i'pxkeh gksxh tc : 

 (A)  = 0 (B)  < r  (C)  = r  (D)  > r  
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D-5. fp=kkuqlkj çfrjks/k R, çsjdRo L, la/kkfj=k C rFkk oksYVehVj V1, V2 rFkk V3 nksfy=k ds lkFk fp=kkuqlkj ifjiFk esa tqM+s 

gSA tc nksfy=k dh vko`fr vuquknh vkof̀r rd c<+k;h tkrh gS rks fdl oksYVehVj dk ikB;kad vuqukn vkof̀r ij 

'kwU; gksxk & 

 

 (A) oksYVehVj V1  (B) oksYVehVj V2  (C) oksYVehVj V3  (D) rhuksa oksYVehVj esa 

D-6. fp=kkuqlkj LCR Js.kh ifjiFk esa, oksYVehVj rFkk vehVj ds ikB;kad gS : 

 

 (A) V = 100 volt,  = 2 amp (B) V = 100 volt,  = 5 amp 

 (C) V = 1000 volt,  = 2 amp (D) V = 300 volt,  = 1 amp 
 

[k.M+ (E) : VªkalQkeZj 
E-1. ,d 'kfDr VªkalQkeZj (mPpk;h) esa ?ksjksa dk vuqikr 1 : 8 gSA blds çkFkfed fljksa ij 60 Hz, 120 V rFkk f}rh;d 

fljksa ij yksM çfrjks/k 104  tksM+rs gS rks f}rh;d dq.Myh esa /kkjk gS & 

 (A) 96 A (B) 0.96 A (C) 9.6 A (D) 96 mA 
 

E-2. 140 watt, 24 volt ds ySEi dks çdkf'kr djus ds fy, VªkalQkeZj dk mi;ksx djrs gq, 240 V ds eq[; çR;korhZ /kkjk 

lzksr ls tksM+k tkrk gSA eq[; dscy ¼rkj½ esa /kkjk 0.7 amp gS] rks VªkalQkeZj dh n{krk gSA 

 (A) 48% (B) 63.8% (C) 83.3% (D) 90%  
 

E-3. mPpk;h VªkalQkeZj dh çkFkfed dq.Myh esa foHko rFkk /kkjk ds ifjek.k Øe'k% 220 V rFkk 5A gSA f}rh;d dq.Myh esa 

foHko 22000 V çkIr gksrk gS rks f}rh;d esa /kkjk gSA (gkfu;ksa dks ux.; ekuksa) 
 (A) 5 A (B) 50 A (C) 500 A (D) 0.05 A 
 

E-4. VªkalQkeZj dh ØksM dks iV~Vfyr djds fdldks de fd;k tkrk gS  

 (A) Hkaoj /kkjk gkfu;k¡ (B) 'kSfFkY; gkfu;k¡ (C) rkEcz gkfu;k¡ (D) pqEcdh; gkfu;k¡ 
 

[k.M+ (F) : fofo/k 
F-1. la/kkfj=k iw.kZ vpkyd dk O;ogkj gS & 
 (A) vpj fn"V /kkjk ds fy,A   (B) çR;korhZ /kkjk ds fy,A 

 (C) fn"V /kkjk rFkk çR;korhZ /kkjk nksuksa ds fy,A (D) ifjofrZ fn"V /kkjk ds fy,A 
 

F-2. ,d pksd dq.Myh es gksuk pkfg,& 
 (A) mPp çsjdRo rFkk mPp çfrjks/k   (B) fuEu çsjdRo rFkk fuEu çfrjks/k 
 (C) mPp çsjdRo rFkk fuEu çfrjks/k (D) fuEu çsjdRo rFkk mPp çfrjks/k 
 

F-3. çR;korhZ /kkjk ifjiFk esa /kkjk fu;=kd (Rheostat) dh txg pksd dq.Myh dks çkFkfedrk nh tkrh gS D;ksfd &  

 (A) blesa O;; 'kfDr yxHkx 'kwU; gSA  (B) ;g /kkjk dks c<+krh gSA 

 (C) ;g 'kfDr dks c<+krh gSA (D) ;g foHko dks c<+krh gSA 
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F-4. çR;korhZ /kkjk L=kksr dh vko`fr c<+kus ij çsjdh; çfr?kkr & 

 (A) ?kVsxkA     (B) vko`fr ds lekuqikrh c<+sxkA 

 (C) vko`fr ds oxZ ds lekuqikrh c<+sxkA (D) vko`fr ds O;qRØekuqikrh ?kVsxkA 
 

F-5. çR;korhZ /kkjk lIykbZ dh vko`fr c<+kus ij] /kkjrh; çfr?kkr & 
 (A) vko`fr ds lkFk O;qRØekuqikrh ifjofrZr gksrk gSA (B) vko`fr ds lkFk lekuqikrh ifjofrZr gksrk gSA 

 (C) vko`fr ds oxZ ds lekuqikrh ifjofrZr gksrk gSA  (D) fu;r jgrk gSA 
 

F-6. fdlh ifjiFk esa /kkjk ekius ds fy, çR;korhZ /kkjk vehVj dk mi;ksx fd;k tkrk gSA tc ifjiFk esa vpj eku dh 

fn"V /kkjk çokfgr dh tkrh gS rks vehVj dk ikB;kad 3 ,sfEi;j gSA tc ifjiFk ls vU; çR;korhZ /kkjk çokfgr dh 

tkrh gS rks bldk ikB;kad 4 ,sfEi;j gSA tc çR;korhZ /kkjk rFkk fn"V /kkjk nksuksa dks ,d lkFk çokfgr fd;k tkrk gS 

rks vehVj dk ikB;kad gksxk & 

 (A) 3 A (B) 4 A (C) 7 A (D) 5 A 
 

F-7. ,d çR;korhZ /kkjk ifjiFk esa çfrjks/k R rFkk çsjdRo L gS rFkk buds fljksa ij foHko Øe'k% 60 volt rFkk 80 volt gS rks 

la;kstu ds fljksa dk dqy foHko gS & 

 (A) 140 V (B) 20 V (C) 100 V (D) 70 V 
 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. LrEHk-I esa nh xbZ HkkSfrd jkf'k;ksa dks LrEHk-II esa fn;s x;s izkpyksa ftl ij os fuHkZj djrh gS] ls lqesfyr dhft,A 

 LrEHk I   LrEHk II 
 (A) dq.Myh dk izsjdRo    (p) izfrjks/kdrk ij fuHkZj djrh gSA 

 (B) /kkfjrk     (q) vkdkj (shape) ij fuHkZj djrh gSA 

 (C) dq.Myh dh izfrck/kk    (r) izosf'kr (inserted) ek/;e ij fuHkZj djrh gSA 

 (D) la/kkfj=k dh izfr?kkr  (s) ckº; AC oksYVst lzksr ij fuHkZj djrh gSA 
 

2. tc ,d izsj.k dq.Myh dks 12 oksYV ds fn"V oksYVrk L=kksr ls fp=k 1 ds vuqlkj tksM+k tkrk gS rks izsj.k dq.Myh esa 

fp=kkuqlkj 4 A dh LFkk;h /kkjk izokfgr gksrh gSA ;fn ;gh leku dq.Myh 12 V o 50 rad/s ds izR;korhZ (AC) oksYVrk 

L=kksr ls fp=k 2 ds vuqlkj tksM+h tkrh gS rks ifjiFk esa 2.4 A dh /kkjk izokfgr gksrh gSA vc bu izs{k.kksa ds i'pkr~           

1

50
F /kkfjrk ds la/kkfj=k dks izsj.k dq.Myh ds lkFk Js.khØe esa fp=k-3 ds vuqlkj mlh izR;korhZ oksYVrk L=kksr ls 

tksM+k tkrk gSA 

 

  LrEHk I   LrEHk II (S.I i}fr esa)  

 (A) izsj.k dq.Myh dk izsjdRo ¼yxHkx½ (p) 24 

 (B) dq.Myh dk izfrjks/k  (q) 3 

 (C) vkSlr 'kfä ¼yxHkx½  (r) 0.08  

 (D) dqy izfr?kkr 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I :  dsoy ,d lgh fodYi izdkj (ONLY ONE OPTION CORRECT TYPE) 

1. ,d dq.Myh dk çsjdRo 
2.2


H gS rFkk bls 220  ds çfrjks/k ds lkFk Js.kh esa tksM+k tkrk gSA tc bldks 220 V  

fo-ok-cy, 50 pDdj çfr lSd.M vko`fr okys çR;korhZ lzksr ls tksM+k tkrk gS rks ifjiFk esa oxZek/; ewy /kkjk dk 

'kfDrghu ?kVd gS  

 (A) 5 ,sfEi;j (B) 0.5 ,sfEi;j (C) 0.7 ,sfEi;j (D) 7 ,sfEi;j 
 

2. ,d ifjiFk esa la/kkfj=k C rFkk çfrjks/k R Js.khØe esa tqM+s gS rks blesa çokfgr /kkjk] 
2



vko`fr okys vkjksfir foHko ls 

fdruh vkxs gSA     [REE - 1991] 

  (A) tan–1
1

CR

 
  

         (B) tan–1(CR) (C) tan–1
1

R

  
 

           (D) cos–1 (CR) 

 

3. ,d çsjdRo 
1

L H
100

   
, ,d la/kkfj=k 

1
C F

500

   
 rFkk ,d çfrjks/k (3) fp=kkuqlkj AC foHko lzksr ls 

Js.khØe esa tqM+s gSA AC lzksr dk foHko V = 10 cos(100 t) oksYV gSA A rFkk B ds e/; foHkokUrj gksxk ?  

 

 (A) 8 cos(100 t – 127º) volt (B) 8 cos(100 t – 53º) volt 

 (C) 8 cos(100 t – 37º) volt (D) 8 cos(100 t + 37º) volt 
 

4. fp=kkuqlkj izfrjks/k R rFkk /kkfjrk C ds fljksa ij ,d izR;korhZ oksYVst  

V = V0 sin t dk lzksr tksM+k tkrk gSA ;g fn;k x;k gS fd R = 
1

C
 gSA f'k[kj 

/kkjk 0  gSA ;fn oksYVst lzksr dh dks.kh; vko`fÙk cnydj 
3


 dj nh tkrh gS 

(R o C dks fu;r j[krs gq;s) rks ifjiFk esa ubZ f'k[kj /kkjk gksxh & 

 

 (A) 0

2


    (B) 0

2


  (C) 0

3


  (D) 0

3


  

 

5. ,d  dks.kh; vko`fÙk ds izR;korhZ /kkjk L=kksr ls laca) ,d LCR Js.kh ifjiFk ds fy, 

 (A) ifjiFk /kkfjrh; gksxk ;fn  >
1

LC
 

 (B)  =
1

LC
 gks rks ifjiFk iszjdh; gksxk  

 (C) ifjiFk dk 'kfDr xq.kkad ,d gksxkA ;fn /kkfjrh; izfr?kkr] izsjdh; izfr?kkr ds cjkcj gSA 

 (D) /kkjk foHko ls vxzxkeh gksxh ;fn  > 
1

LC
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6. ,d LCR Js.kh ifjiFk 100  çfrjks/k ds lkFk 200 V rFkk 300 jsfM;u çfr lSd.M dh dks.kh; vko`fr okys çR;korhZ 
/kkjk lzksr ls tqM+k gSA tc ifjiFk ls dsoy la/kkfj=k gVk;k tkrk gS rks /kkjk foHko ls 60° i'pxkeh gks tkrh gSA tc 
dsoy çsjdRo gVk;k tkrk gS rks /kkjk foHko ls 60º vxzxkeh gks tkrh gS rks LCR ifjiFk esa /kkjk rFkk 'kfDr O;; 
Øe'k% gS 

 (A) 1A, 200 watt.  (B) 1A, 400 watt.  (C) 2A, 200 watt.  (D) 2A, 400 watt. 
 

7. L-RJs.kh ifjiFk (L = 
175

11
mH rFkk R = 12) ls ifjorhZ fo-ok-cy lzksr (V = V0 sin t) tqM+k gSA bldk  

Vrms = 130 2  V rFkk vko`fr 50 Hz gSA ifjiFk esa /kkjk vk;ke rFkk /kkjk dh foHko ds lkis{k dyk Øe'k% gksaxs &  

 (= 22/7 dk mi;ksx djsa) 

 (A) 14.14A, 30° (B) 10 2 A, tan–1
5

12
  (C) 10 A, tan–1

5

12
  (D) 20 A, tan–1

5

12
  

 

8. vuqukn ij LCR ifjiFk esa /kkjk 10 2 A gSA vc L=kksr dh vko`fr bl izdkj ls cnyrh gS fd ifjiFk esa /kkjk 
vkjksfir foHkokUrj ls 45° dykdks.k ihNs pyrh gks] rks dkSulk dFku lgh gSA 

 (A) vko`fr fuf'pr :i ls c<+kbZ tkuh pkfg;s rFkk ifjorZu ds i'pkr ifjiFk esa /kkjk 10 A gksxhA 
 (B) vko`fr fuf'pr :i ls ?kVkbZ tkuh pkfg;s rFkk ifjorZu ds i'pkr ifjiFk esa /kkjk 10 A gksxhA 

 (C) vko`fr fuf'pr :i ls ?kVkbZ tkuh pkfg;s rFkk ifjorZu ds i'pkr /kkjk izkjfEHkd eku ds cjkcj gksxhA 

 (D) dqN fu"d"kZ ds fy;s nh xbZ tkudkjh v/kqjh gSA 
 

9. VªkalQkeZj dh dqy izHkkoh n{krk 90% gSA bldh fuxZr 'kfDr 9000 watt vafdr gSA izkFkfed dq.Myh ij foHko  

1000 oksYV gSA çkFkfed rFkk f}rh;d dq.Myh esa ?ksjksa dk vuqikr 5 : 1 gSA iw.kZ yksM ij ykSg&gkfu;ka 700 watt gSA 

çkFkfed dq.Myh esa çfrjks/k 1 vkse gS 

  (i)  f}rh;d dq.Myh esa foHko gS & 

  (A) 1000 volt (B) 5000 volt (C) 200 volt (D) zero volt 
   

(ii)  mijksDr ç'u esa] çkFkfed dq.Myh esa /kkjk gS & 

  (A) 9 amp  (B) 10 amp (C) 1 amp (D) 4.5 amp 
 

  (iii)  mijksDr ç'u esa] çkFkfed dq.Myh esa rkEcz gkfu;ka gS & 

  (A) 100 watt (B) 700 watt (C) 200 watt (D) 1000 watt 
 

(iv) mijksDr ç'u esa] f}rh;d dq.Myh esa rkEcz gkfu;ka gS & 

  (A) 100 watt (B) 700 watt (C) 200 watt (D) 1000 watt 
 

  (v)  mijksDr ç'u esa] f}rh;d dq.Myh esa /kkjk gS & 

  (A) 45 amp (B) 46 amp (C) 10 amp (D) 50 amp 
 

  (vi) mijksDr ç'u esa] f}rh;d dq.Myh esa çfrjks/k yxHkx gS 

  (A) 0.01  (B) 0.1  (C) 0.2  (D) 0.4 
 

10._ fuEu ifjiFk esa /kkjk vkjksfir foHko ds lkFk dyk esa gSA blfy, ifjiFk esa /kkjk rFkk L=kksr foHko dh vko`fÙk Øe'k% gS 

 

~ 
R 

L 

C 
Vi 

 

[Olympiad (Stage-1) 2017] 

(A) iv

R
 rFkk 

1

2 LC
 (B) 'wkU; rFkk 

1

LC
 (C) i

C
v

L
 rFkk 

2

LC
 (D) 

2

C
4

LR
 rFkk

2

LC
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Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 

1. fp=kkuqlkj 'kh"kZ eku V0 okys f=kHkqtkdkj foHko dk oxZek/; ewy t = 0 ls t = 2T  ds fy, 0V

x
 gks] rks x dk eku Kkr 

djksA 

 
 

2. ,d izsjd dq.Myh (xL = 2), ,d la/kkfj=k (xC = 8) rFkk ,d izfrjks/k (8) Js.kh 
Øe esa ,d izR;korhZ /kkjk L=kksr ls tqM+s gS izR;korhZ /kkjk L=kksr ds }kjk iznÙk foHko  
v = 10 cos 100t gSA A rFkk B ds e/; rkR{kf.kd foHko iru x × 10–1 volt gks] rks x 
dk eku Kkr djks] ;fn bl {k.k ;g foHko iru L=kksr }kjk iznÙk foHko dk vk/kk gSA 

 

3. 20  çfrjks/k] 0.125/ H çsjdRo rFkk  500/ nF la/kkfj=k Js.kh Øe esa 2000 Hz, 20 volt ds lzksr ls tqM+s gSA rks 
fdrus le; esa çfrjks/k dk rki 10ºC tk;sxk \ (izfrjks/k dh Å"ek /kkfjrk = 100 J/ºC ) (Å"ek gkfu ux.; ekfu,A)  

 

4. ,d Js.kh LCR ifjiFk esa 120 vkse dk çfrjks/k gS rFkk bldh dks.kh; vuquknh vko`fÙk 4 × 105 rad s–1 gSA vuqukn 
ij] çfrjks/k rFkk çsjdRo ij foHkokUrj Øe'k% 60V o 40 V gSA x × 105 rad/sec vko`fÙk ij ifjiFk esa /kkjk] 
foHkokUrj ls 45º ihNs gS] rks x dk eku Kkr djks ?    [REE - 1995]  

 

5. ,d LCR ifjiFk esa L = 10 mH, R = 150  rFkk C = 1 F Js.khØe esa 150 2 cos t oksYV ds lzksr ls tqM+s gS 
;fn vkof̀Ùk] vuquknh vko`fÙk dh 50%  gks rks izfr pØ O;f;r vkSlr 'kfDr ¼okWV esa½ Kkr djks –  

 

6. fp=kkuqlkj 10 oksYV dk ,d vkn'kZ izR;korhZ /kkjk (A.C.) L=kksr ifjiFk esa la;ksftr gSA lSy }kjk ifjiFk dks nh xbZ 
dqy vkSlr 'kfDr (okWV esa) dk vk/kk eku Kkr djksA 

~

10V  
 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj (ONE OR MORE THAN ONE OPTION CORRECT TYPE) 
 

1. çR;korhZ /kkjk Js.kh ifjiFk esa vkSlr 'kfDr O;; fuEu }kjk nh tkrh gS ¼tgk¡ ladsrksa dk vFkZ lkekU; gS½ 

 (A) Erms rms cos (B) (rms)2 R (C) 
2

max

2

E R

2(| z |)
 (D) 

2

max | z | cos

2

 
 

 

2. ,d çR;korhZ /kkjk lzksr dk foHko 100 V (o-ek-ewy) gS rFkk bl ifjiFk esa 10 A (o-ek-ewy) eku dh /kkjk çokfgr gks 
jgk gS rks lzksr }kjk nh xbZ vkSlr 'kfDr 

 (A) 1000 W gksuh pkfg,A  (B) 1000 W ls de gks ldrh gSA 

 (C) 1000 W ls vf/kd gks ldrh gSA (D) 1000 W gks ldrh gSA 
 

3. fuEu esa ls dkSulh jkf'k;ksa dk ,d iw.kZ pØ ds fy, vkSlr eku 'kwU; gSA ;fn dqN çfrjks/k okyh çsj.k dq.Myh 
T;koØh; çR;korhZ /kkjk lzksr ls tqM+h gSA  

 (A) çsjd esa çsfjr fo-ok-cy  (B) /kkjk 
 (C) twy Å"ek  (D) çsjd esa laxzfgr pqEcdh; ÅtkZ 
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4. Js.kh LCR ifjiFk esa çR;korhZ /kkjk lzksr (Erms = 50 V rFkk  = 50/ Hz) tqM+k gS rFkk R = 300 , C = 0.02 mF, 

L = 1.0 H  tqM+k gks rks fuEu esa dkSu lgh gSA 

 (A) ifjiFk esa oxZek/; ewy /kkjk 0.1 A gSA (B) la/kkfj=k ds fljksa ij oxZek/; ewy foHkokUrj 50 V gSA 

 (C) la/kkfj=k ds fljksa ij oxZek/; ewy foHkokUrj 14.1V gSA (D) ifjiFk esa oxZek/; ewy /kkjk 0.14 A gSA 
 

5. çR;korhZ /kkjk Js.kh ifjiFk esa tc rkR{kf.kd foHko vf/kdre gksrk gS rc rkR{kf.kd /kkjk 'kwU; gksrh gS rks lzksr ls tqM+k 
gks ldrk gS – 

 (A) 'kq) la/kkfj=k  (B) 'kq) çsjdRo 
 (C) 'kq) çsjdRo rFkk 'kq) la/kkfj=k dk la;kstu (D) 'kq) çfrjks/k 
 

6. 5.0 mH çsjdRo rFkk ux.; çfrjks/k okyh dq.Myh ,d nksfy=k ls tqM+h gSA bldk fuxZr foHko E = (10V) sin tgSAlgh 
dFkuksa dk p;u djksA  

 (A)  = 100 s–1 ds fy, 'kh"kZ /kkjk 20 A gSA (B)  = 500 s–1 ds fy, 'kh"kZ /kkjk 4 A gSA 
 (C)  = 1000 s–1 ds fy, 'kh"kZ /kkjk 2 A gSA (D)  = 1000 s–1 ds fy, 'kh"kZ /kkjk 4 A gSA 
 

7. 1 gsujh dk 'kq) çsjdRo 110 V, 70Hz lzksr ds lkFk tqM+k gS rks lgh dFku gS & (= 22/7): 

 (A) ifjiFk dk çfr?kkr 440 gSA (B) ifjiFk esa /kkjk 0.25 A gSA
 (C) ifjiFk dk çfr?kkr 880 gSA (D) ifjiFk esa /kkjk 0.5 A gSA 
 

8. fp=kkuqlkj ;fn cYc B1 rFkk B2 iw.kZr% leku gS rks : 

 (A) mudh ped leku gksxhA   

 (B) B2 dh ped B1 ls vf/kd gksxhA 
 (C) ;fn L=kksr foHko dh vkof̀r c<+k nh tk;s rks B1 dh ped c<+sxh rFkk B2 dh 

?kVsxhA 
 (D) dsoy B2 pedsxk D;ksafd la/kkfj=k dh çfrck/kk vuUr gSA 

 

9. ,d ifjiFk ls L = 100 mH, C = 5 F rFkk R =100 Js.kh esa tqM+s gSA Js.kh la;kstu dks (150 2 ) oksYV, 
500


Hz 

ds çR;korhZ fo-ok-cy lzksr ls tksM+k x;k gS rks lgh dFkuksa dk p;u djks & 

 (A) ifjiFk dh çfrck/kk 141.4 gSA (B) çfrjks/k ds fljksa ij O;; vkSlr 'kfDr 225 W gSA 

 (C) çsjd ds fljksa ij vkSlr 'kfDr O;; 0 W gSA (D) la/kkfj=k ds fljksa ij O;; vkSlr 'kfDr 'kwU; gSA 
 

10. Js.kh RC ifjiFk çR;korhZ /kkjk lzksr ls tksM+k gSA tgka ('kh"kZ oksYVst E0 = 50 V rFkk f =  50 /Hz), R = 300 ,  

C = 25 F gS rks : 
 (A) 'kh"kZ /kkjk 0.1 A gSA  (B) 'kh"kZ /kkjk 0.7 A gSA 
 (C) vkSlr 'kfDr O;; 1.5 W gSA (D) vkSlr 'kfDr O;; 3 W gSA 
 

11. fn;s x;s çR;korhZ /kkjk ifjiFk esa L=kksr foHko dk oxZek/; ewy eku V fu;r gS rFkk 
vkof̀r f ifjofrZ gS rks ifjiFk esa vuqukn dh fLFkfr ij & 

 (A) ifjiFk esa /kkjk  = 
V

R
 gSA  

 (B) ifjiFk dh vuquknh vko`fr 500 Hz gSA 
~

R

V,f


1


1

F H

 

 (C) ifjiFk esa la/kkfj=k ds fljksa ij foHko çsjdRo ij vkjksfir foHko ls 180° dykUrj ij gSA 

 (D) ifjiFk esa /kkjk   = 
2

2

V

1 1
R

     

 gSA 

 

12. 440 V fo|qr 'kfDr LVs'ku ls ,d 'kgj 20 km nwj fLFkfr gS ftls 220 V ij 600 Kw fo|qr 'kfDr pkfg,A fo|qr 
izokg djus okyh rkj ykbZu dk çfrjks/k 0.4  çfr fdeh0 gSA 'kgj dks lapj.k ykbZu }kjk ,d lc&LVs'ku ij 
vipk;h VªkalQkeZj (step-down) 3000 V–220 V ls 'kfDr çkIr gksrh gSA fuEu esa ls dkSuls dFku lgh gS@gS\ & 

 (A) Å"ek ds :i esa {k;  640 kW gSA (B) Å"ek ds :i esa {k; 1240 kW gSA 
 (C) l;a=k dks 1240 kW vkiwfrZ djuh pkfg,A (D) l;a=k dks  640 kW vkiwfrZ djuh pkfg,A 
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13. (i) 220 V ;k (ii) 22000 V ij 11 kW dh fo|qr 'kfDr nqjLr LVs'ku ij Hksth tkrh gS rks fuEu esa ls lgh dFkuksa dk 
p;u djksA 

 (A) lapj.k dk çFke rjhdk de 'kfDr O;; djsxkA (B) lapj.k dk f}rh; rjhdk de 'kfDr O;; djsxkA 

 (C) lapj.k dk çFke rjhdk de /kkjk çokfgr djsxkA (D) lapj.k dk f}rh; rjhdk de /kkjk çokfgr djsxkA 

 

14. fuEu eas ls fdldk 'kfDr xq.kkad ,dkad gks ldrk gS  

 (A) 'kq) çsjd (B) 'kq) la/kkfj=k (C) 'kq) çfrjks/k (D) ,d LCR ifjiFk 

15._ R-C Js.khØe ifjiFk esa foHko dh vkiwfrZ (Vs) dks 2V ij fu;e j[krs gS rFkk T;koØh; foHko dh vko`fÙk f dks  

500 Hz ls 2000 Hz rd cnyrs gSA R = 1000 vkse izfrjks/k ls ikfjr foHko izR;sd le; VR ukik tkrk gSA C ds 

fu/kkZj.k ds fy, ,d fo|kFkhZ ,d js[kh; oØ [khapuk pkgrh gS rFkk <ky ls C dks izkIr djus dh dksf'k'k djrh gS rc 

og fuEu ds chp oØ [khap ldrh gSA       [Olympiad (Stage-1) 2017] 

 (A) f2 rFkk 2

RV   (B) 
2

1

f
 rFkk 

2

S

2

R

V

V
  (C) 

2

1

f
 rFkk  

2

R

1

V
 (D) f rFkk R

2 2

s R

V

V V
 

Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

vuqPNsn-1 

 V = V0 sin (100 t) dk foHko lzksr] ,d dkys cDls (black box) ls tqM+k gqvk gSA bl cDls esa L, C, R esa ls dksbZ ,d 

vo;o gks ldrk gS ;k nks vo;o Js.kh Øe esa gks ldrs gSaA   

 
 LFkkbZ voLFkk esa /kkjk rFkk lzksr ds foHko dk le; ds lkFk ifjorZu nksfy=k dh lgk;rk ls iznf'kZr gSA 

 

 
 

1. dkys cDls esa mifLFkr vo;o gS@gksxs % 

 (A) dsoy C   (B) L rFkk C  (C) L rFkk R  (D) R rFkk C  
 

2. dkys ckWDl esa mifLFkr vo;o ds izkapkyksa ds eku gksxs & 

 (A) R = 50, C = 200 µf (B) R = 50, L = 2mµ (C) R = 400, C = 50 µf (D) buesa ls dksbZ ugha 
 

3. vc ;fn AC lzksr gVk fn;k tk, rks ifjiFk dqN le; ds fy, y?kqifFkr gks tkrk gS rkfd la/kkfj=k iw.kZr% fujkosf'kr 

gks tk, vkSj rRi'pkr ,d fu;r fo|qr okgd cy dh cSVªh dkys ckWDl (black box) ls t = 0 le; ij tksM+h tkrh 

gSA rks ifjiFk esa /kkjk &  

 (A) pj ?kkrkadh; :i ls le; fu;rkad = 0.02 sec. ds lkFk c<+sxhA   

 (B) le; fu;rkad = 0.01 sec. ds lkFk pj ?kkrkadh; :i ls ?kVsxhA  
 (C) dks.kh; vko`fr 20 rad/sec ls nksyu djsxhA  
 (D) igys c<+sxh rFkk ckn esa ?kVsxhA 
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vuqPNsn-2 

 lek;ksftr nksfy=k vkof̀r okys ,d izR;ko`rh tfu=k G dk iz;ksx iznf'kZr ifjiFk esa fd;k tkrk gSA 

S

L =2.4mH2

L =1.6mH1

C =3 F1 
C =

4.5 F
2



C 2.5 F3= 
G

R=100

 
4. izR;korhZ lzksr ls yh xbZ /kkjk vf/kdre gksxh ;fn bldh dks.kh; vko`fr gS - 
 (A) 105 rad/s (B) 104 rad/s (C) 5000 rad/s (D) 500 rad/s 
 

5. ifjiFk dh vuquknh vko`fr c<+kus ds fy, ifjiFk esa dqN ifjorZu djus iM+rs gSaA dkSuls ifjorZu@ifjorZuksa ds 
ifj.kkeLo:i vuquknh vko`fr c<+ tk,xhA 

 (A) R c<+kus ij   (B) L1 c<+kus ij rFkk C1 ?kVkus ij  
 (C) C2 c<+kus ij rFkk L2 ?kVkus ij  (D) ifjiFk ls C3 gVkus ij 
 

6. ;fn izR;kof̀r lzksr G dk vuquknh vko`fr ij ikB~;kad 100 V gks rks lzksr }kjk nh xbZ vkSlr 'kfDr gksxh - 

 (A) 50 W (B) 100 W (C) 500 W (D) 1000 W 
 

7. izsjdRo L2 }kjk lafpr vkSlr ÅtkZ gS (lzksr vuquknh vko`fr ij gS) 
 (A) 'kwU; (B) 1.2 mJ (C) 2.4 mJ (D) 4 mJ 
 

8. 1 s, le;kUrjky esa izfrjks/k R }kjk mRiUu m"eh; ÅtkZ gksxh] ¼lzksr dh vuquknh fLFkfr ij½    
 (A) 0 J  (B) 1 J  

 (C) 100  J  (D) nh xbZ lwpuk ls x.kuk laHko ugha gSA  
 

vuqPNsn-3 
 

 fp=k esa n'kkZ, LCR ifjiFk esa vKkr izfrjks/k rFkk izR;kofrZ oksYVst L=kksr tqM+s gq, gSA tc dqath 'S' dks can fd;k 

tkrk gS] rks /kkjk o vkjksfir foHko esa dykUrj 
4


 gS] rFkk izfrjks/k ij foHkokUrj 

100

2
V gSA tc dqath [kksyh tkrh gS 

/kkjk rFkk vkjksfir foHko leku dyk esa gSSA lEidZ rkjksa dk izfrjks/k ux.; ekurs gq, fuEu iz'uksa ds mÙkj nhft, : 

 
9. vkjksfir foHko L=kksr dh 'kh"kZ oksYVrk gS % 

 (A) 200 2 V (B) 100 V (C) 100 2 V (D) 
100

2
V 

 

10. ifjiFk dh vuqukn vkof̀Ùk gS % 
 (A) 50 Hz  (B) 25 Hz  

 (C) 75 Hz  (D) x.kuk ds fy, vkadM+s vi;kZIr gS 
 

11. tc 'S' [kqyh gS]rc ifjiFk esa vkSlr 'kfDr miHkksx gS : 

 (A) 2500 W (B) 3000 W (C) 5000 W (D) 1250 W 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS - 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. ,d C /kkfjrk okys la/kkfj=k rFkk R çfrjks/k okys ,d fo|qr cYc ¼ftldk çsjdRo 'kwU; gS½ dks ,d ifjorhZ dks.kh; 
vkof̀Ùk    rFkk fLFkj vk;ke V0 okys AC oksYVrk L=kksr ls Js.khØe esa tksM+k x;k gSA  dk eku c<+kus ij % 

       [JEE 2010; 3/163, –1] 

 (A) cYc dh nhfIr eUn gks tkrh gS (B) cYc dh nhfIr rhoz gks tkrh gS 
 (C) ifjiFk dh dqy çfrck/kk ugha cnyrh gS (D) ifjiFk dh dqy çfrck/kk c<+ tkrh gS 
 

2. vki dks dbZ çfrjks/k] la/kkfj=k ,oa çsjdRo fn;s gSaA budks ,d ifjorhZ DC oksYVrk Jksr ¼igys nks ifjiFk½ ;k 50 Hz 

dk AC oksYVrk Jksr ¼ckn ds rhu ifjiFk½ ls vyx&vyx rjhds ls dkWye  esa fn[kk;s x;s fp=kksa ds vuqlkj tksM+k 
x;k gSA ifjiFk esa   /kkjk (fLFkj voLFkk DC ds fy;s ;k o-ek-ew-  AC ds fy;s) çokfgr gksus ij oksYVrk V1 rFkk V2 

(ifjiFkksa esa n'kkZ;h xbZ) dk vkil esa lacU/k dkWye  esa fn[kk;k x;k gSA nksukas dk esy dhft;sA [JEE 2010; 8/163] 

  dkWye -         dkWye - 

  (A)   0,V1 lh/ks ds lekuqikrh gS  (p) 

V

  

  (B)   0,V2 > V1  (q)   

 (C) V1= 0, V2 = V  (r)   

 (D)    0, V2 ds lekuqikrh gSA (s)    

    (t)   

 

3.* ,d lhjht R-C ifjiFk AC oksYVst lzksr ls tqMk gSA nks fLFkfr;ksa ij fopkj dhft;s% (A) tc C esa ijkoS|qr ugh gS 
vkSj (B) tc C esa 4 ijk oS|qrkad dk inkFkZ Hkjk gSA izfrjks/k R ls izokfgr /kkjk IR rFkk la/kkfj=k C ij foHkokarj VC 

dh rqyuk bu nks fLFkfr;ksa esa dh xbZ gSA rc fuEu esa ls dkSu lgh gS (gSSa)  ?   [JEE 2011; 4/160] 

 (A) A B

R R    (B) A B

R R    (C) A B

C CV V  (D) A B

C CV V  
 

4. Js.kh&c) R rFkk C dks = 500 radian/s dks.kh; vko`fRr ds AC lzksr ls tksM+k x;k gS ;fn R-C ifjiFk dh çfrck/kk 

R 1.25  gks rc mldk dkykad (time constant) ¼feyh lsad.M esa½ gksxkA   [JEE 2011; 4/160] 
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5.* fn;s x;s ifjiFk esa AC L=kksr dh vko`fr  = 100 rad/s gSA iszjdRo 
rFkk la/kkfj=k dks vkn'kZ ekudj lgh fodYi (fodYiksa) dk pquko djsaA 

     [IIT-JEE-2012, Paper-2; 4/66] 

 (A) ifjiFk esa /kkjk yxHkx  = 0.3 A gSA  

 (B) ifjiFk esa /kkjk  = 0.3 2  A gSA 

 (C) 100  izfrjks/k ds fljks ij foHko 10 2  V gSA 
 (D) 50  izfrjks/k ds fljks ij foHko 10 V gSA 

 

 

iz'u 6 vkSj 7 ds fy, vuqPNsn 

 ,d rkih; fo|qr la;a=k 600 kW dh 'kfDr 4000 V ij mRikfnr djrk gS] tks 20 km dh nwjh ij miHkksDrkvksa ds 
mi;ksx ds fy, ys tk;h tkrh gSA bldks ;k rks mPp /kkjk ogu&{kerk okys dsfcy ls Hkstk tk ldrk gS ;k nksauks 
fljksa ij mPpk;h o vipk;h VªkalQkWeZj dk ç;ksx djds fd;k tk ldrk gSA izR;{k izs"k.k dk nks"k ;g gS fd bles 
ÅtkZ dk {k; cgqr vf/kd gksrk gS tcfd VªkWUlQkWeZj ds mi;ksx ds rjhds esa {k; cgqr de gksrk gSA bl rjhds esa ,d 
mPpk;h VªkWUlQkWeZj la;a=k dh vksj yxk;k tkrk gS ftlls /kkjk dk eku de gks tk,A miHkksDrk ds fljs esa vipk;h 
VªkWUlQkWeZj dk iz;ksx fd;k tkrk gS ftlls miHkksdrkvksa dks ,d fo'ks"k de oksYV ij fo|qr 'kfDr nh tk ldsA ;g 
ekuk tk ldrk gS fd dsfcy 'kq) izfrjksf/kr gS rFkk VªkWUlQkWeZj vkn'kZ gSa] o mudk 'kfDr xq.kkad ,d gSA mfYyf[kr 
leLr /kkjkvksa o oksYVrkvksa dk eki rms gSA  [JEE(Advanced) 2013; 3/60]   

 

6. ;fn ,sls dsfcy dk mi;skx fd;k tk, ftldk izfrjks/k 0.4  km–1 gS rc izR;{k isz"k.k dh fLFkfr esa 'kfDr {k; (% esa) gS : 
 (A) 20 (B) 30 (C) 40 (D) 60 
 

7. VªkWUlQkWeZj ds iz;ksx djus okyh fof/k esa] ;g ekusa mPpk;h VªkWUlQkeZj ds izkFkfed o f}rh;d esa yisVksa dh la[;k dk 
vuqikr 1 : 10 gSA ;fn fo|qr 'kfDr] miHkksDrkvksa dks 200V ij nh tkrh gS rks vipk;h VªkWUlQkWeZj esa izkFkfed o 
f}rh;d ds yisaVksa dh la[;k dk vuqikr gS : 

 (A) 200 : 1 (B) 150 : 1 (C) 100 : 1 (D) 50 : 1 
 

8.* fp=k esa n'kkZ, x;s ifjiFk esa le; t = 0 ij fcUnq A dks fLop }kjk fcUnq B ls tksM+k 
tkrk gSA blls ifjiFk esa ,d izR;korhZ /kkjk (t) = 0cos(t) fp=k esa fn[kkbZ xbZ fn'kk 

esa izokfgr gksus yxrh gS] tgk¡ 0 = 1A rFkk  = 500 rad s–1A le; t = 
7

6




 ij 

fLop dks fcUnq B ls gVkdj fcUnq D ls tksM+k tkrk gSA blds i'pkr~ flQZ A rFkk D   

 tqM+s gq, gSA la/kkfj=k dks iwjh rjg vkosf'kr djus ds fy, cSVjh ls dqy vkos'k Q izokfgr  gksrk gSA ;fn C = 20,  

R = 10 rFkk cSVjh 50V fo|qr okgd cy okyh vkn'kZ cSVjh gks rc lgh fodYi@fodYiksa dks pqfu,A  

[JEE (Advanced) 2014, P-1, 3/60] 

 (A) la/kkfj=k ij le; t =
7

6




  ls igys vf/kdre vkos'k dk ifjek.k 1 × 10–3 C gSA 

 (B) ck¡, ifjiFk esa le; t = 
7

6




ls Bhd igys fo|qr /kkjk nf{k.kkorhZ (clockwise) gSA    

 (C) fcUnq A dks fcUnq D ls tksM+us ds rqjUr i'pkr~ izfrjks/k R esa fo|qr /kkjk dk eku 10A gSA   

 (D) Q = 2 × 10–3 C. 
 

9*. fp=k esa fn[kk;s x, ifjiFk L = 1H, C = 1 F, R = 1 k gSA ,d ifjorhZ 

oksYVrk ( V = V0 sint) L=kksr ls Js.kh lac/k gSA fuEu esa dkSu lk (ls) dFku lgh 

gS@gSa ?             [JEE (Advanced) 2017, P-1, 4/61, –2] 

 (A) tc  = 104 rad.s–1 gksxh rc fo|qr /kkjk (electric current) oksYVrk dh 

ledyk esa gksxhA 

 
 
 

L = 1H R = 1k 

~ V0sint 

C = 1F  

 

 (B) tc  >> 106 rad.s–1, ifjiFk la/kkfj=k (capacitor) dh rjg O;ogkj djrk gSA  

 (C) tc fo|qr /kkjk oksYVrk dh ledyk esa gksxh rks og vkofÙkZ R ij fuHkZj ugh djsxhA  
 (D) tc  ~ 0 gksxh rc ifjiFk esa cgrh /kkjk 'kwU; ds fudV gksxhA  
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10*. rhu VfeZuyksa ds fcUnqvksa  X, Y ,oa Z ds fy, rkR{kf.kd oksYVrk (instantaneous voltage) nh xbZ gSA  

  VX = V0 sint, VY = V0 sin 
2

t
3

   
 

 rFkk VZ = V0 sin 
4

t
3

   
 

  

 ,d vkn'kZ oksYVekih (ideal voltmeter) nks fcUnqvksa ds foHkokUrj dk vkj ,e ,l (root mean square, Vrms) eku 
nsrk gSA ;g oksYVekih fcUnq X ,oa  Y ls tksMk tkrk gS fQj Y ,oa Z ls tksMk tkrk gSA bl oksYVekih dk ekiu 
gksxk@gksxsaA             [JEE(Advanced) 2017 ; P-2, 4/61, –2] 

 (A) rms

XY 0

3
V V

2
     (B) rms

YZ 0

1
V V

2
    

(C) fdlh Hkh nks fcUnqvksa ds p;u ij fuHkZj ugha djrk (D) rms

XY 0V V  
 
 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1. fdlh ifjiFk dk çfrjks/k 12 ohm rFkk çfrck/kk 15 ohm gSA ifjiFk dk 'kfDr xq.kkad gksxk [AIEEE 2005; 4/300] 

 (1) 0.8 (2) 0.4 (3) 1.25 (4) 0.125 
 

2. çR;korhZ /kkjk rFkk fo|qrokgd cy ds chp dykUrj /2 gSA fuEufyf[kr esa ls dkSu bl ifjiFk dk vo;o ugha gks 
ldrk gS ?    [AIEEE 2005; 4/300] 

 (1) dsoy C (2) R, L (3) L, C (4) dsoy L  
 

3. ,d Js.kh LCR ifjiFk esa R = 200 vkSj eq[; iznk;h L=kksr dh oksYVrk ,oa vkof̀Ùk Øe'k% 220 V ,oa 50 Hz gSA 
ifjiFk esa ls la/kkfj=k fudky ysus ij /kkjk oksYVrk ls 30º i'p gks tkrh gSA ifjiFk esa ls izsjd fudky ysus ij /kkjk 
oksYVrk ls 30º vxz gks tkrh gSA LCR ifjiFk esa [kir 'kfä gS  [AIEEE 2010; 4/144, –1] 

 (1) 305 W (2) 210 W (3) 0 W (4) 242 W 
 

4. ,d vkdZ ySEi dks izdkf'kr djus ds fy;s 80 V ij 10 A dh fn"V /kkjk (DC) dh vko';drk gksrh gSA mlh vkdZ 
dks 220 V(rms), 50 Hz izR;korhZ /kkjk (AC) ls pykus ds fy;s Js.kh esa yxus okys izsjdRo dk eku gSA 

      [JEE (Main) 2016, 4/120, –1] 
 (1) 0.08 H (2) 0.044 H (3) 0.065 H (4) 80 H 

5. m  vk;ke rFkk 0

1

LC
   vko`fÙk ds foHko }kjk pfyr ,d RLC ifjiFk vuqukfnr gksrk gSA xq.krk dkjd Q dk 

eku gksxk :        [JEE (Main) 2018; 4/120, –1] 

 (1) 
0

R

( C)
  (2) 

0

CR


    (3) 0L

R


   (4) 0R

L


 

 

6. ,d a.c ifjiFk ds fo|qr okgy cy rFkk /kkjk dk rkR{kf.kd eku fuEufyf[kr lehdj.kksa ls fn;k x;k gSA 

 e = 100 sin 30t  ;  i = 20 sin 






 
4

–t30      [JEE (Main) 2018; 4/120, –1] 

 a.c ds ,d iw.kZ pØ es aifjiFk }kjk vkSlr 'kfDRk O;; rFkk okVghu /kkjk ds eku] Øe'k% gS %  

 (1) 0,
2

50
  (2) 50,0   (3) 50,10  (4) 10,

2

1000
 

 
 

EXERCISE-1 

Hkkx – I 

[k.M+ (A) : 

A-1. 220 2 V, 2.5 ms A-2.   2o (e 1) / 2
e


  

A-3. 

1/ 2

2 2

eff

1
a b

2

     
 A-4. 0 

[k.M+ (B) : 

B-1. 12 2 volts  B-2. 0.72 W 

B 3.  10 W, 5 W 
 

[k.M+ (C) : 

C-1. 3.0 kV  
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C-2. 
2.2 3


=1.2 H = 

7 3

10
H  

C 3. (a) 0.1 A   (b) 50 V, 30 V, 10 V  

(uksV% rhuksa vo;oksa ij oxZek/; ewy foHkokUrj dk 
;ksx lzksr ds oxZek/; ewy oksYVst ls vf/kd gksrk gS) 

C-4. 25 mJ, 5mJ  

C-5. (i) 
125

33
F ;k  2.4 H   

(ii) 720   

(iii) ySEi ds lkFk Js.kh Øe esa çsjdRo vFkok 
la/kkfj=k dks tksM+dj mi;ksx esa ysuk T;knk 
ferO;;h gksxk D;ksafd blesa dksbZ 'kfDr {k; ugha 
gksxk ysfdu tc ySEi ds lkFk çfrjks/k tksM+k tkrk 
gS rks mlesa 'kfDr {k; gksrk gSA 

C-6. Z = 50 2 vkse, VC = 500 2 oksYV rFkk  

VL= 600 2 oksYV, 
1

2
 

C-7. 
21

22
H, 100   C-8. 125, 288J 

[k.M+ (D) : 

D-1. 4F, R = 
141.4

5
   

D-2. (a) 
250

3
 Hz (b) 2 mA   

D-3. 1.5 A    

D-4. 1 × 10–8 gsujh 

[k.M+ (E) : 
E-1 'kwU; 
E-2. (a) 800 V     

(b)  (i) 0.25 A   (ii) 0.2 A. 
 
 

Hkkx - II 

[k.M+ (A) :  
A-1. (B) A-2. (B) A-3. (C) 
A-4. (D) A-5. (D) A-6. (D) 
 

 
[k.M+ (B) : 
B-1. (B) B-2. (C) B-3. (A) 
B-4. (C) B-5.  (B)  B-6. (C) 
B-7. (B) B-8. (B) B-9. (D) 
B-10. (A) B-11. (B) B-12. (B) 
 

[k.M+ (C) : 
C-1. (A)  C-2. (B) C-3. (C) 
C-4. (C) C-5. (B) C-6. (B) 
C-7. (C) C-8. (D)  
 

[k.M+ (D) : 
D-1. (B) D-2. (A) D-3.  (A) 
D-4. (D) D-5. (B) D-6. (A) 

[k.M+ (E) : 
E-1. (D) E-2. (C) E-3. (D) 
E-4. (A) 
 

[k.M+ (F) :  
F-1. (A) F-2. (C) F-3. (A) 
F-4. (B) F-5. (A) F-6. (D) 
F-7. (C) 

Hkkx - III 

1. (A) q,r; (B) q,r; (C)  p,q,r,s; (D)q,r, s 

2. (A)  r ; (B)  q ; (C)  p ; (D)  q 

 
   

EXERCISE-2 

Hkkx - I  
1. (B) 2. (A) 3. (C) 
4. (B) 5. (C) 6. (D) 
7. (D) 8. (A)  
9. (i) (C) (ii) (B) (iii) (A) (iv) (C) (v) (B) 
  (vi) (B) 
10. (A) 
 

Hkkx - II 
1. 3  2. 48 3. 50   
4. 8 5. 75  6. 9 
 

Hkkx - III 
1. (ABCD) 2. (BD) 3. (AB) 
4. (AB) 5. (ABC) 6. (ABC) 
7. (AB) 8. (BC) 9. (ABCD) 
10. (AC) 11. (ABC) 12. (AC) 
13. (BD) 14. (CD) 15. (BCD) 
 

Hkkx - IV 
 

1. (D) 2. (A) 3. (B) 
4. (C) 5. (D) 6. (B) 
7. (B) 8. (D) 9. (C) 
10. (B) 11. (C) 
 

EXERCISE-3 

Hkkx - I 
1. (B) 

2. (A)r,s,t;(B)q,r,s,t;(C)p,q;(D)q,r,s,t 
3. (BC) 4. 4 5. (AC) 
6. (B) 7. (A) 8. (CD) 
9. (CD) 10. (AC) 
 
 

Hkkx - II 
1. (1) 2. (2) 3. (4) 
4. (3)  5. (3) 6. (4) 
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fo"k;kRed iz'u (SUBJECTIVE QUESTIONS) 
 

1. tc fdlh dq.Myh dks 12 V ds fn"V /kkjk lzksr ls tksM+k tkrk gS rks mlesa 4 A dh /kkjk çokfgr gksrh gSA ;fn blh 

dq.Myh dks 12 V, 50 rad/s, ds çR;korhZ /kkjk lzksr ls tksM+rs gS rks 2.4 A dh /kkjk çokfgr gksrh gS rks dq.Myh dk 

çsjdRo Kkr djks \ ;fn dq.Myh ds lkFk 2500 µF dk la/kkfj=k Js.khØe esa tksM+ fn;k tk;s rks ifjiFk esa mRiUu 

'kfDr Kkr djks \ [REE - 1993] 
 

2. ,d ckWDl P rFkk ,d dq.Myh Q dks Js.khØe esa ,d ifjorhZ vkof̀Ùk okys çR;korhZ&/kkjk lzksr ls tksM+k tkrk gSA lzksr 

dk fo|qrokgd cy 10 V ij fLFkj jgrk gSA cDls P esa 1 µF dk la/kkfj=k rFkk 32  dk ,d çfrjks/k Js.khØe esa tqM+s 

gSA dq.Myh Q dk LoçsjdRo 4.9 mH rFkk çfrjks/k 68  gSA lzksr dh vkof̀Ùk bl çdkj lek;ksftr dh tkrh gS fd P 

rFkk Q esa egÙke /kkjk çokfgr gksrh gSA bl vkof̀Ùk ij fd P rFkk Q dh çfrck/kk;sa Kkr dhft,A P rFkk Q ds fljksa 

ij foHko dh Hkh x.kuk dhft,A  [REE - 1998]  
 

3. LCR Js.khØe ifjiFk esa izR;korhZ L=kksr 50 V, R = 300, vko`fÙk  = 
50


Hz gV~Zt gSA la/kkfj=k esa lafpr vkSlr  

fo/kqr ÅtkZ rFkk dq.Myh esa lafpr vkSlr pqEcdh; mtkZ Øe'k% 25 mJ rFkk 5mJ  gS tc fd ifjiFk esa oxZek/;ewy 

/kkjk 0.10 A gSA rc Kkr djs &  

 (a) la/kkfj=k dh /kkfjrk (c)  

 (b) dq.Myh dk izsjdRo (L)  

 (c) rhuksa rRoksa ds fljksa ij oxZek/; ewy foHkokUrj dk ;ksxA  
 

4. 20 × 10–3 gsujh izsjdRo] 100 µF dk la/kkfj=k rFkk 50 dk izfrjks/k V = 10 sin 314 t fo-ok-cy L=kksr ls Js.kh Øe esa tqM+s 

gSA ifjiFk esa 20 feuV es gksus okyh ÅtkZ gkfu Kkr djks\ ;fn ifjiFk ls çfrjks/k gVk fn;k tk;s rFkk çsjdRo dk eku 

nqxuk dj fn;k tk;s rks u;s ifjiFk esa /kkjk dk le; ¼lSd.M½ ds lkFk ifjorZu Kkr djks\   [REE - 1999] 
 

5. izR;korhZ/kkjk ifjiFk esa i = i0 sin t /kkjk izokfgr gks jgh gSA /kkjk dks blds vf/kdre eku ls o-ek- ewy eku rd 

ifjofrZr gksus esa fdruk le; yxsxk\ [REE - 1999] 
 

6. ,d ifjiFk esa 0.1 H çsjdRo rFkk 500 F dk la/kkfj=k Js.khØe esa 230 volt, 100/ Hz ds L=kksr ls tqM+s gSA ifjiFk 

dk çfrjks/k ux.; gSA (a) /kkjk dk 'kh"kZ eku rFkk o-ek-ewy eku Kkr djks \ (b) çR;sd vo;o ds fljksa ij foHkoikr 

dk oxZek/; ewy eku Kkr djks \ (c) çsjdRo dks LFkkukUrfjr vkSlr 'kfDr Kkr djks \ (d) la/kkfj=k dks LFkkukUrfjr 

vkSlr 'kfDr Kkr djks \ (e) ifjiFk dh dqy vkSlr 'kfDr Kkr djks \ [‘;gk¡ vkSlr eku] dqy ,d pØ ds fy, Kkr 

djuk gS] 
 

7. Js.kh LCR ifjiFk 230 V ifjofrZr vko`fr okys lzksr ls tqM+k gS] tgka L = 0.125/  H, C = 500/ nF, R = 23 gS 

 (a)  /kkjk vk;ke ds vf/kdre eku ds fy, lzksr dh vko`fr D;k gksxh \ bldk vf/kdre eku Kkr djksA 

 (b) lzksr dh fdl vkòfr ds fy, ifjiFk }kjk O;; vkSlr 'kfDr vf/kdre gksxh \ vf/kdre 'kfDr dk eku Kkr djksA 

 (c) ifjiFk ds fdl çfr?kkr ds fy, ifjiFk dks LFkkukUrfjr 'kfDr vuqukn ij izkIr 'kfDr dh vk/kh gS \ bl 

çfr?kkr ij /kkjk vk;ke D;k gS \  

 (d)  ;fn dks.kh; vko`fÙk  ij ifjiFk esa O;; 'kfDr vuqukn ij 'kfDr dh vk/kh gS rks bl ds fy, O;atd Kkr 

djks\  

 (e)   fn, x, ifjiFk dk Q-xq.kkad ¼fo'ks"krka xq.kkad½ D;k gS ? 
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8. ,d ifjiFk ftls 50Hz vko`fÙk L=kksr ls tksM+k x;k gS] esa izR;korhZ oksYVrk rFkk /kkjk dk vf/kdre eku Øe'k% 400 V 

rFkk 20 A gS o ;s T;koØh; :i gSA oksYVrk o /kkjk dk rkR{kf.kd eku Øe'k% 200 2 V rFkk 10 A gSA bl {k.k 

nksuksa /kukRed fn'kk esa o`f)eku gSA ifjiFk esa O;f;r vkSlr 'kfDr Kkr dhft,A  

                         

9. 750 Hz vko`fr, 20 V L=kksr ds lkFk 100 izfrjks/k, 1.0 F la/kkfj=k rFkk 0.18 H dk izsjdRo Js.kh Øe esa tqM+s gq,s 

gSA fuEu jkf'k;ksa dk eku Kkr djksA [Olympaid 2013-14] 

 (a) ifjiFk dh izfrck/kk 

 (b) mi;qDr iSekus ds lkFk izfrck/kk vkjs[k iznf'kZr djks 

 (c) 'kfDr xq.kkad 

 (d) og le; Kkr djks ftlesa izfrjks/k 10ºC xeZ gks tkrk gS, fn;k x;k gS fd izfrjks/k dh Åf"e; /kkfjrk = 2 J/ºC gS 

10. fn;s x;s ifjiFk esa 

 Kkr dhft;sA 

 (a)  izR;sd 'kk[kk esa fo|qr /kkjk 

 (b)  izR;sd izfrjks/k esa mRiUu 'kfDrA 

 (c)  ifjiFk esa mRiUu dqy 'kfDrA 

 (d)  L=kksr ls izokfgr dqy /kkjkA 

 (e)  ifjiFk dh dqy izfrck/kk 

 

 

11.  f=kT;k a rFkk N Qsjksa okyh tM+or~ /kkfRod dq.Myh (coil) dk çfrjks/k R rFkk çsjdRo L dks le&LFkkfud pqEcdh; 

{ks=k B  ftldk ifjek.k B0 sin(t) gS] esa bl rjg j[kk gS rkfd dq.Myh dk v{k pqEcdh; {ks=k ds vuqfn'k gSA  

 (a) /kkjk i ds fy, emf dh lehdj.k fyf[k,A  

 (b) LFkkbZ voLFkk esa i, pqEcdh; {ks=k dh vko`fÙk  ls gh nksfyr ekurs gq,] i ds fy, O;atd çkIr dhft,A 

 (c) çfr bdkbZ yEckbZ ds fy, cy çkIr djsA bldk nksfyr eku rFkk lEihM+u Hkkx dk le;&vkSlr eku Kkr djsaA  

 (d) çfr bdkbZ yEckbZ lEihM+u cy dk le; vkSlr eku x.kuk djsaA fn;k x;k gS B0 = 1.00 Vslyk, N = 10,  

a = 10.0 cm,  = 1000.0 rad-s–1, R = 10.0 , L = 100.0 mH  

 

 

1. .08 H; 17.28 watt 2. P = 76.96 , Q = 97.59 P  7.7 V; Q = 9.8 V, dqy çfrck/kk =100 

3. (a) C = 20 F, (b) 1 H, (c) 90 V  4. 951.52 J; 0.52 cos 314 t   5. T/8 or 
4




 

6. (a) 23 2  A, 23 A,  (b) 460 oksYV, 230 oksYV,  (c) 'kwU;,  (d) 'kwU;,   (e) 'kwU; 

7. (a) 2000 Hz, 10 2 A,  (b) 2000 Hz, 2300 watt, (c) 23  10 A.  (d) 
0.125




91 10
23

500


  




 (e) 500/23 

8. P = 3864 W 
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9. z = 2 2

L C(X X ) R   

 2n 2(750) 1500        

 XL = L (1500 )(0.18) 848.5      

 XC = 
1

C
 = 

610

1500
 = 212.12  

 z = 2 2(636.4) (100) = 100 2(6.364) 12  

 = 100 × 6.44 644   

 L CX X
tan

R


   =

848.5 212.12

100


 = 6.36 

 

 (c) 
R

cos
z

    = 
100

644
 = 0.155 

 (b) izfrck/kk fu;r gS D;ksfd vko`fr n fu;r gS 

 (d) irms = rms

z


 = 

20
A

644
 ;  H =  

2
2

rms

20
i Rt (100)t

644

   
 

 (ms) ( )  =  

2
20

644

 
 
 

 (100) t 

 (2) (10) = 

2
20

644

 
 
 

 (100) t  t = 

2
644 1

20 100

   
 

 × 20 t = 207.36 sec.  

 

10. izR;sd 'kk[kk dh izfrck/kk Z1 = 2 2 2 2

1 LR X 4 3 5     

 Z2 = 2 26 8 10   

 Z3 = 2 2(10) (10 10) 10    

 (a) izR;sd 'kk[kk esa /kkjk 1 = 
1

V 100
20 Amp.

Z 5
   

       2

100
10 Amp.

10
    

        3

100
10 Amp.

10
    

 (b)  izR;sd 'kk[kk esa 'kfDr.  

     P1 = (1)2 R1 = (20)2 (4) = 1600 watt 

     P2 = (2)2 R2 = (10)2 (6) = 600 watt 

     P3 = (3)2 R3 = (10)2 (10) = 1000 watt    

 (c)  ifjiFk dh dqy 'kfDr. 

     P = P1 + P2 + P3 = 3200 watt 

     izR;sd 'kk[kk esa /kkjk ,oa foHkokUrj ds e/; dykUrj 

     L
1 1

1

X 3
tan 37

R 4
        
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     C
2 2

2

X 8
tan 53

R 6
        

     3 3tan 0 0      

V
37°

53°

 

 (d) L=kksr ls izokfgr /kkjk  

     2 2

1 2 3 1 2( cos37 cos53 ) ( sin37 sin53 )               1040 

 (e) ifjiFk dh izHkkoh izfrck/kk 
V 100

Z
1040

 


 

11. (a) i R + L
di

dt
 = – Na2 B0  cos t  

 (b) i = 
 2

0

2 2 2

N a B Rcos t Lsin t

R L

     

 
 

 (c) 
dF

d
 = –

2 2
0

2 2 2

NB a

R L

 
 

 (R sin t  cos t +  L sin2 t) 

 =
av

dF

d
= – 

2 2 2
0

2 2 2

NB a L

2(R L )

 
 

 

 =
osc

dF

d
= – 

2 2
0
2 2 2

NB a

2(R L )

 
 

 (R sin 2 t – L cos 2 t) 

 (d) 
av

dF

d
= 1.55 N.m–1 
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