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a`{EnQk gOvn~vQqElQ XQl~py 

3 v#nQ prQc|@C\qy 

3.1 pYwQb`{ny (Reactance – X ) 

 

{`rQwYkykt (capacitor) @h ~̀ @pY~rkykt (inductor) pYw&`vr\w @v ~̀l~tWyw`vyk~ @yqRvQt {`r`v, 

@v ~̀l~tWyw`vyt sm`nEpwQk @v|. @mhQqW e~v`@y~ “vr\g m{&n~y mRl” (r.m.s.) agy gwyEwOy. srl 

{`r` s[h`, ym| vQqElQ upkrNyk agY awr @v ~̀l~tWyw`v sh ehQ {`r`v awr anEp`wy, pYwQ@r ~̀{y 

@ls h#[Qn~@v|. e@mn~m pYw&`vr\w vQqElQy s[h` It anEr$p agy “pYwQb`{ny” @lx h#[Qn~@v|. @mhQ 

e~kky o|m| @v|. 

3.1.1  {`rQwYkmy pYwQb`{ny (capacitive reactance – XC ) 

pYw&`vr\w vQqElQy shQw prQp}yk a#wQ {`rQwYkykt blp`n pYwQb`{ny, “{`rQwYkmy pYwQb`{ny” 

@ls h#[Qn~@v|. ehQ agy, {`rQw`vt sh pYw&`vr\w vQqElQ@y~ sAK&`wyt pYwQ@l`~m @ls 

sm`nEp`wQk@v|.  

Xc  = 1/(2fC)    

             Xc = {`rQwYkmy pYwQb`{ny (o|m| - Ω ) 

             f  = sAK&`wy ( hr\t|s~ - Hz ) 

             C  = {`rQw`v ( f#rd| - F ) 

               = 3.14 (gNQwmy nQywykQ, 22/7 ) 

ihw sRwY@yhQ sAK&`wy MHz vlQn~q {`rQw`v F vlQn~q gw@h`w~ Xc hQ agy o|m| vlQn~ l#@b|. 

 

pYwQb`{n@y~ e~kky o|m| vEvq, pYwQ@r`~{vl @mn~ Xk~wQ h`nQyk~ sQqE@n`@v|. mWt @h~wOv, pYw&`vr\w 

vQqElQ wrAg@y~ ek~ k`r\wOvkqW {`rQwYk@y~ w#n~pw~vn vQq&Ew~ Xk~wQy IlM k`r\wO@v|qW prQp}yt 

mEq`h#rWmyQ.  

uq`hrn:- 

500 pF {`rQwYkyk, 7060kHz sAK&`w@y~qW pvwQn {`rQwYkmy pYwQb`{ny @k`pmNq? 

 f = 7060 kHz = 7.060 MHz 

               C = 500 pF   = 0.0005 F 

              XC = 1/(2 x 3.14 x 7.060 x 0.0005 ) 

                 =   45.08 Ω 
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3.1.2 @pY~rk pYwQb`{ny  (Inductive Reactance – XL ) 

pYw&`vr\wk vQqElQy s[h` prQpRr\N @pY~rkyk pvwQn pYwQb`{ny, @pY~rk pYwQb`{ny nmQn~ h#[Qn~@v|. 

prQpRr\N @pY~rkyk~ ynE pYwQ@r ~̀{yk~ @n`pvwQn @pY~rkykQ. nmEw~ @mv#n~nk pỲ @y ~̀gQkv @n`pvwQn 

bv sQhQ wb`gwyEwOy. @pY~rk pYwQb`{ny, sAK&`wyt sh @pY~rw`vt anE@l ~̀m @ls sm`nEp`w @v|. 

 

                     XL = 2  fL         

                 

             XL = @pY~rk pYwQb`{ny (Ω ) 

             f  = sAK&`wy ( Hz ) (hr\t|s~) 

             L  = @pY~rw`v ( H ) (@hn~rQ) 

               = 3.14 (gNQwmy nQywykQ, 22/7 ) 

             ( @pY~rw`v  H vlQn~q, sAK&`wy  MHz vlQn~q gw@h`w~  XL  l#@bnE@y~ o|m| vlQnQ ) 

 

uq`hrn:- 

14200 kHz  sAK&`wyk~ yt@w~ 20 µH @pY~rkyk pYwQb`{ny @k`pmNq?  

ehQ pYwQ@r ~̀{y @n`s#lkQy h#kQ nm| ey wOlQn~ gln {`r`v 10 µA vRvQt, ehQ agY awr @v ~̀l~tWyw`v 

@k`pmnq? 

 

f  = 14200 kHz = 14.2 MHz 

                    L  = 20 µH 

              ihw q#k~vR sRwYy x`vQw kLvQt  

                      XL = 2fL 

                          = 2 x 3.14 x 14.2 x 20 

                          = 1784  Ω 

  

 @pY~rky s[h` o|m|@g~ nQymy x`vQw kL vQt 

                       I = 10 µA = 1/100000 A 

                       R = 1784 Ω                              

                       V = I x R 

                         = (1/100000) x 1784  V 

                         = (1/100000) x 1784 x 1000 mV 

                         =  17.84 mV 
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3.1.3    @X~YNQgw sh sm`n~wrgw @ls sm|bn~{ kL pYwQb`{k 

{`rQwYk sh @pY~rk mQXYkr n#wQnm| @my pYwQ@r ~̀{ vl sm|bn~{w`vyt anEkSl@v|. 

enm| @XY~NQgw sm|bn~{y s[h` 

   X = X1 + X2 + X3 

sm`n~wrgw sm|bn~{y s[h` 

   1/X = 1/X1 +1/X2 + 1/X3 

3.2 kl`v (Phase) sh kl` @k`~Ny 

 

cEm|bkyk~ km|bQ qMryk~ asl e~k`k`r @v|gykQn~ xYmny kL@h`w~ (byQsQkl~ dyQn@m`~vk~) l#@bn 

vQq&Ew~g`mk bly, xYmn @k ~̀Nyt e@rhQv pYs~}`rgwkL@h`w~ 3.1 r$p@y~ q#k~@vn ayEr# syQn 

wrAgyk~ qk~nt l#@b|. ek~ wrAgykQn~ aAXk 0 sQt 360 qk~v` a#wQ ek~ vtyk~ nQr$pny @v|. 

o|n$m @m`@h`wk~, It anEr$p s~}`n@y~ kl`v @lsw~, em @m`@h`wt aq`l @k ~̀Ny kl` @k ~̀Ny 

@lsw~ h#[Qn~@v|. 

3.2.1 pYwQ@r ~̀{ s[h` kl` an~wry 

pYw&`vr\w @v ~̀l~tWyw`vk~ pYwQ@r ~̀{ykt @yqRvQt ehQ gln {`r`v @v ~̀l~tWyw`v anEvm @vns~ @vyQ. 

enm| @v ~̀l~tWyw`v sh {`r`v awr kl` @vnsk~ @n`pvwW. prQpRr\N pYwQ@r`~{ s[h` @my o|n$m 

sAK&`wykt sw& @v|. nmEw~ pY`@y ~̀gQk @ls o|n$m pYwQ@r ~̀{yk iw` sEU pYwQb`{nyk~ wQbQyh#k. 

eb#vQn~  iw` ihl sAK&`w vlqW ehQ blp$mk~ a#wQ@vyQ. 
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3.2.2 {`rQwYk s[h` kl` an~wry  

 
 

{`rQwYkykt pYw&`vr\w @v ~̀l~tWyw`vyk~ sm|bn~{ kLvQt ey @vns~vn a`k`ry 3.2 r$p@y~ 

q#k~@vn ayEr# @v|. {`rQwYkyk~ a`@r ~̀pny vW@m|qW prQp}@y~ {`r`vk~ gln~@n~ @v ~̀l~tWyw`vy @vns~ 

vn~@n~ nm| pmNQ. wvq em {`r`v, @v ~̀l~tWyw`v @vns~@vn XWGYw`vyt sm`nEp`w @v|. ihw 

r$p@y~ q#k~@vn ayEr# A hQqW @v ~̀l~tWyw`v uprQm XWGYw`v@yn~ @vns~@vn b#vQn~ em @m`@h`@w~ 

a`@r ~̀pQw {`r`v uprQm @v|. AB prwr@y~ sQqEvn @v ~̀l~tWyw` @vnst vd` adE pYm`NykQn~ BC hQqW 

@vns~ @vyQ.  CD hQqW a#wQvn @vns Itw~ vd` adEvn awr DE hQqW wvw~ adE@v|. @my @vnw~ 

a`k`rykt pvs@w`w~, kl` @k ~̀Ny aAXk 0 sQt 90 qk~v` @vns~@vn vQt XWGYw`vy kYm@yn~ 

XSn& qk~v` adE@vyQ. eb#vQn~ em k`lsWm`v wOl a`@r ~̀pQw {`r`v uprQm ag@y~ sQt XSn& qk~v` 

kYm@yn~ adE@v|. @m| anEv @v ~̀l~tWyw`v@y~ sh {`r`@v| syQn wrAg @qk s#s[W@m|qW p#h#qQlQv 

@p@nn @qyk~ nm| e~v` awr kl` an~wry aAXk 90 k~ bvy. 

 @mhQqW @v ~̀l~tWyw`v uprQm agy l#bWmt aAXk 90 kt @pr {`r`v uprQm agyt el#BW a#wQ 

b#vQn~, {`r`v, @v ~̀l~tWyw`vt vd` aAXk 90k~ iqQrQ@yn~ sQtW yyQ kQynE l#@b|.    
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3.2.3  @p~Yrk s[h` kl` an~wry  

 

@pY~rkykt pYw&`vr\w @v ~̀l~tWyw`vk~ @yqRvQt 3.3 r$p@y~ q#k~@vn prQqQ aAXk 0 avs~}`@v|qW 

@v ~̀l~tWyw`v XSn& vn nmEw~ uprQm XWGYw`vkQn~ v#dQvn b#vQn~ pYwQvQr#q~{ qQX`@vhQ @pY~rny vn 

uprQm @pY~rQw {`r`vk~ pvwW. in~psE aAXk 0 sQt 90 qk~v` @v ~̀l~tWyw`v kYm@yn~ v#dQvW uprQm 

agyt eL#@Bn awr v#dQvn XWGYw`v kYm@yn~ adEvW XSn& @v|. e~ anEv @pY~rQw {`r`vq kYm@yn~ adEvW 

XSn& @v|. eb#vQn~ @y`qnlq @v ~̀l~tWyw`v sh @pY~rQw {`r`v awr kl` an~wry aAXk 90 k~ @v|. 

wrAg@y~ iwQrQ @k`ts sm|pRr\N kLvQt, @v`~l~tWyw`@v| qQX`vtm pvwQn uprQm {`r`v a#wQvn~@n~ 

aAXk180 qWy. @m| anEv {`r`v uprQm vn~@n~ @v ~̀l~tWyw`v uprQm vW wvw~ aAXk 90k~ gwvRvQty. 

eb#vQn~ @pY~rkyk {`r`v @v ~̀l~tWyw`vt aAXk 90 k~ pQtEpsQn~ pvwW yyQ kQynE l#@b|. 

3.2.4   {`rQwYkyk sh @pY~rkyk pvwQn kl` an~wry 

prQpRr\N @p~Yrkyk~ (pYwQ@r`~{y XSN& vR)  sh {`rQwYkyk~ pYw&vr\w s#pyEmk~ smg @XY~NQgw @ls 

sm|bn~{ kLvQt {`rQwYk@y~ {`r`v s#pyE@m| @v ~̀l~tWyw`vt vd` 900 k~ iqQrQ@yn~ sQtQn awr @pY~rk@y~ 

{`r`v 900 k~ pQtEpsQn~ sQtW. enm| {`rQwYk@y~ sh @pY~rk@y~ {`r`vn~ awr kl` an~wry 1800 kQ. 

enm| e~v` pYwQvQr#q~{ kl`@v| (out of phase) pQhQtyQ. @my 3.4 r$p@yn~ p#h#qQlQ @vyQ. 

@mm prQp}@y~ smk pYwQb`{ny X @ls gw@h`w~, e~v` awr sm|bn~{w`v phw q#k~@vn ayEr#y. 

  X  = XL  - XC     @h`~        X = XC - XL 
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3.3   sm|b`{ny  (Impedance – Z ) 

prQp}yk pYwQ@r ~̀{yk~ sh pYwQb`{nyk~ ( XC   sh   XL   yn @qkm @h ~̀ in~ ekk~ ) pvwW nm| e~ 

sQyl~@l~m avs`n pY}QPly vnE@y~ sm|b`{nyyQ. ey Z vlQn~ qk~vn awr e~v` awr sm|bn~{w`v 

phw q#k~@vn ayEr# @vyQ. 

  Z2 = R2 + X2    enm|   Z  =  √(R2 + X2) 

 @mhQ     X  = XL  - XC     @h`~        X = XC - XL  

uq`hrn :- 

@pY~rkyk pYwQ@r ~̀{y 3 Ω k~ sh pYwQb`{ny 4 Ω  @vyQ nm| e~v`@y~ sm|b`{ny @k`pmnq? 

 Z²  =  R² + X²  yn sRwYy  x`vQw krn~n 

                           R = 3 , X = 4 

                  emnQs`   Z² =  3² + 4² 

                                   =  9 + 16 

                                    =  25 

                             Z  =  √(25)   =  5 Ω 
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3.3.1   sm|b`{n s[h` o|m|@g~ nQymy 

pYwQ@r ~̀{ sh pYwQb`{n shQw prQp}vl pvwQn pYw&vr\w vQqElQy s[h` o|m|@g~ nQymy phsE@vn~ 

x`vQw kL h#kQy. @mhQqW    V  =  I Z  @v|.  V  ynE  Z  sm|b`{ny hrh` pvwQn pYw&`vr\wk 

@v ~̀l~tWyw`vy vn awr I  ynE pYw&`vr\wk {`r`vyQ. prQp}@y~ a#wQ pYwQ@r ~̀{ sh pYwQb`{n a#sE@rn~  

Z  gNny kL h#kQy. 

 

uq`hrN:-  

pYwQ@r ~̀{y 50 Ω k~ sh pYwQb`{ny 120 Ω k~ vR @pY~rkyk~  130 V k pYw&`vr\wk s#pyEmkt 

sm|bn~{ kr a#w. @pY~rky wOlQn~ gln {`r`v sh ehQ sQqEvn Xk~wQ h`nQy @s`yn~n. 

 

          phw s[hn~ sRwYy x`vQw krmE   

                      Z² =  R² + X²,    

@mhQ,  R = 50 Ω, X = 120 Ω 

                  emnQs`   Z² =  50² + 120² 

                                    =  2500 + 14400 

                                    =  16900 

                                Z  =  √(16900) 

                                    =  130 Ω  

{`r`v gNny kQrWm s[h` 

                                V  =  I Z 

                  emnQs`    I  =  V/Z 

        @mhQ    V = 130 volts,  Z = 130 Ω 

        

                 emnQs`    I  =  130 /130 

                                    =  1 A        

 

3.4    anEn`qy  Resonance 

km|pn wrAg shQw o|n$m pq~{wQyk anEn`qy nm#wQ sAsQq~{Qy htgnW. @mv#nQ o|n$m 

pq~{wQyk phsE@vn~ km|pny vQyh#kQ s~vx`vQk sAK&`wyk~ pvwW. uq`hrn @ls btnL`vk~ 

pQBW@m|qW eyt sELA phrk~ el~l kLvQt eywOl a#wQ v`yEk[ ehQ s~vx`vQk sAK&`w@yn~ 

km|pny @vmQn~ It anEr$p Xb|qyk~ nQkOw~ kryQ. enm| anEn`qy a#wQ@vyQ. v`yEk@[hQ qQg 

@vns~ k@L@h`w~ It anEr$pv sAK&`wyq @vns~ @v|.  
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@m@lsm @pY~rkyk~ sh {`rQwYkyk~ shQw prQp}yk~ ym| s~vx`vQk sAK&`wykQn~ anEn`qy 

vQyh#kQy. @my sQqEvQyh#kQ prQp} @qvr\gykQ. enm| @XY~NQgw anEn`q prQp} sh 

sm`n~wrgw anEn`q prQp} @v|.  

 

3.4.1 @XY~NQgw anEn`q prQp}  (Series Resonance Circuit) 

 
3.5-(a)  r$p@y~  q#k~@vn~@n~ @XY~NQgw anEn`q prQp}ykQ. @mhQ @pY~rkyk~, {`rQwYkyk~ sh 

pYw&`vr\w {`r` pYxvyk~ @X~NQgw @ls sm|bn~{ kr a#w. @mhQ pYxvy @p@nn~nt n#ww~ 

(b)  r#p@yhQ q#k~@vn prQqQ, pYw&`vr\wk {`r` pYxvykt sm|bn~{ kL @vnw~ qMryk~ LAv 

w#bRvQt emgQn~ @pY~rny vn pY.vQ.g`.b. pLmEkW @pY~rky wOl htgnW. @mhQ pYxv@y~ sAK&`wy 

vQX`l pr`syk~wOl @vns~kLh#kQ yyQ sQwmE. phL sAK&`w vlqW XC  vQX`l agyk~ gn~n` 

bv, XC = 1/(2πfC) yn sRwY@yn~ p#h#qQlQ @vyQ. @mvQt XL s[h` kOd` agyk~ gn~n` bv 

XL=2πfL yn~@nn~ p#h#qQlQ @vyQ. ek~wr` sAK&`wykqW  XL=XC vnb#vQn~ ehQ sm|pRr\N 

pYwQb`{ny XSn& @vyQ. enm|  ihw 3.2.4 @C\q@yhQ q#k~@vn prQqQ, X=XL-XC=0 @vyQ. eb#vQn~ 

@m| avs~}`@v|qW sm|b`{ny , Z = R @vyQ. Z2 = R2 + X2  vn b#vQnQ. @mkW sAK&`wy em 

pq~{wQ@y~ anEn`q sAK&`wy (Resonance Frequency) @ls h#[Qn~@v|. @mm avs~}`@v|qW 

sm|b`{ny avm vn b#vQn~ prQp}@y~ {`r`v uprQm @v|. @mv#nQ prQp}yk~ sEsr prQp}yk~ 

(tuned circuit) @lsq h#[Qn~@v|. 

3.4.1.1   anEn`q sAK&`wy 

@XY~NQgw anEn`q prQp}yk sAK&`wy phw s[hn~ sRwYy mgQn~ gNny kQrW@mn~ @s`y`gw 

h#kQy. 
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                    @mhQ  f = anEn`q sAK&`wy (Hz) ,  L = @pY~rw`v (H) ,  C = {`rQw`v (F) 

 = 22/7 = 3.14  gNQwmy nQywykQ. 

uq`hrn:- 

5µH  @pY~rkyk~ sh  20 pF {`rQwYkyk~ @XY~NQgw anEn`q prQp}yk~ @ls pQLQ@yl kLvQt ehQ 

anEn`q sAK&`wy @k`pmNq? 

 

@m| s[h` phw s[hn~ sRwYy x`vQw krmE. 

 f = 1 / 2  √(LC)     

 L = 5 µH  

    = 5 / 106  H 

                    C = 20 pF  

    = 20 / 1012 F 

          emnQs`      f = 1 / [2 x 3.14 x √(5 x 20 / 1018)] 

                         = 1 / *6.28 x √100 / √1018] 

                        = 1 / [6.28 x (10 / 109)] 

                        = 0.1592 x 108 

                     = 15.92 x 106  Hz 

                    = 15.92 MHz 

 

3.4.1.2    anEn`q vkYy  (Resonance curve) 
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@XY~NQgw anEn`q prQp}yk {`r`v sAK&`wy smg @vns~@vn a`k`ry pYs~}`rykQn~ nQr$pny 

kL@h`w~ ey 3.6 r$p@y~ q#k~@vn ayEr# @vyQ. anEn`q sAK&`wy aslqW ey wQyEnE s~vx`vyk~ gnW. 

3.4.1.3 @XY~NQgw anEn`q prQp}yk Q- s`{ky (Q-Factor, Quality factor) 

ihw  3.6 r$p@y~ q#k~@vn vkY@y~ wQyEnEbv X/R hQ agy mw r[`pvwQn bvw~ em agy v#dQ@vn 

vQt vkYy vd`w~ wQyEnE @vn bvw~ prW]n`w~mkv p#h#qQlQ @vyQ. eb#vQn~ @mm agy Q- s`{ky @ls 

ar\} q#k~@v|.                     Q = X / R    

            Q = Q-s`{ky 

            X = {`rQwYk@y~ @h`~ @pY~rk@y~ pYwQb`{ny                                 

            R = @pY~rk@y~ pYwQ@r ~̀{y         

   Q-s`{ky anEp`wyk~ b#vQn~ e~ s[h` e~kk @n`m#w. X sh R ekm gn@y~ agyn~ @ls pvwW nm| 

Q-s`{ky kOd` agykQ. evQt sAK&`wy smg {`r`v @vns~ @vn~@n~ @smQn~y. evQt anEn`q vkYy 

3.7 r$p@y~  Low Q pYs~}`r vl q#k~@vn ayEr# @vyQ. @mv#n~nk~  broad band curve @lsq 

h#[Qn~@v|. qMr@y~ pYwQb`{ny vQX`l nm| @h`~ pYwQ@r ~̀{y iw` kOd` nm|, Q-s`{ky vQX`l agyk~ gnW. 

@mvQt anEn`q vkYy 3.7 r$p@y~  High Q pYs~}`r@y r$p@y~ q#k~@vn ayEr# iw` wQyEnE @vyQ. 

@mv#n~nk~  narrow band curve @lsq h#[Qn~@v|. @mhQqW sAK&`wy, anEn`q sAK&`w@yn~ iw` 

sEU vX@yn~ adE @h ~̀ v#dQ @vnvQt prQp}@y~ {`r`@v| vQX`l adEvWmk~ @pn~nEm| @k@r\. 

 

3.4.1.3.1     Q-s`{ky s[h` wvw~ sRwYyk~ 

X = 2fL (qMrk~ s[h`) @h ~̀  X = 1/(2fC), ({`rQwYkyk~ s[h`) 

eb#vQn~ Q = 2fL/R   @h`~   Q = 1/(2fCR) 
 

s`m`n&@yn~  2f  yn~n gYWk~ akOrk~ vn o@mg  ( ω ) vlQn~ nQr$pny @k@r\.   

emnQs`  ω =  2f,  Q = ωL/R  @h`~  Q = 1/ ωCR 
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3.4.1.4    @s@lk~tQvQtQ   SELECTIVITY 

ek LMQn~ pvwQn sAK&`w shQw wrAg gNn`vk~ awOrQn~ ek~ nQymQw sAK&`wyk~ pmNk~ 

@vn~krg#nW@m| h#kQy`v @s@lk~tQvQtQ ynE@vn~ h#[Qn~@v|. @my gOvn~vQqElQ yn~wY (Radio Receiver) 

s[h` iw` v#qgw~y. sn~nQ@v|qn gOvn~vQqElQ (Communication Receiver) yn~wY s[h` @b`@h ~̀vQt 

High-Q  anEn`q prQp} x`vQw kQrW@mn~ @s@lk~tQvQtQ v#dQ krgnE l#@b|. wvq, Low-Q  anEn`q prQp} 

@y`q` g#nW@mn~ ev#nQ gOvn~vQqElQ yn~wY vl pEUl~ wrAg pn~wQyk vr\{ny sQqEkrnE l#@b|. ev#nQ 

vr\{k prQp} broad band amplifier  ynE@vn~ h[En~vnE l#@b|. 

 

3.4.1.5    anEn`q@y~qW sQqEvn @v ~̀l~tWyw` n#g~m –VOLTAGE  RISE  AT  RESONANCE 

 gOvn~ vQqElQ yn~wYyk pLmE L-C prQp}yt a#n~@tn`@vn~ l#@bn a`@r ~̀pQw @v ~̀l~tWyw`vy, anEn`q 

avs~}`@v|qW vQX`l @ls v#dQvWmk~ @pn~nEm| @k@r\. wvq,  ehQ L-C prQp}@y~ adAgO {`rQwYky hrh` 

@h ~̀ @pY~rky hrh` pvwQn @v ~̀l~tWyw`vy, a#n~@tn`@vn~ l#bEnE @v ~̀l~tWyw`vyt qk~vn anEp`wy Q-

s`{kyt sm`n @vyQ. 
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enm|      pYwQb`{n@y~ @v ~̀l~tWyw`v = Q x @y`qnE l#bR @v ~̀l~tWyw`vy   

@mhQ pYwQb`{ny ynE {`rQwYky (C) @h ~̀ @pY~rkyyQ  (L).  

 

uq`hrn :- 

@X~NQgw   anEn`q prQp}yk @pY~rk pYwQb`{ny sh {`rQwYkmy pYwQb`{ny, o|m| 300 b#gQn~ @vyQ. 

@pY~rk@y~ pYwQ@r ~̀{y o|m| 0.2 k~ @v|. ehQ  Q-s`{ky @k`pmNq?              

prQp}yt @y`qn lq @v ~̀l~tWyw`vy @v ~̀ 0.1 k~ nm|  anEn`q avs~}`@v|qW ehQ {`rQwYky @h`~ @pY~rky 

hrh` a`@r ~̀pQw @v ~̀l~tWyw`v @k`pmNq? 

  Q-s`{ky =  X/R ,  X = 300,  R = 0.2 

emnQs`   Q  =  300/0.2 

        = 1500 

 

@y`qn lq @v ~̀l~tWyw`vy = 0.1 

eb#vQn~ {`rQwYky @h ~̀ @pY~rky hrh` a`@r ~̀pQw @v ~̀l~tWyw`v = Q x 0.1 

              = 1500 x 0.1 = 150 V 

 

 

3.4.2    sm`n~wrgw anEn`q prQp} PARALLEL RESONANCE CIRCUITS                                 

 

 
sm`n~wrgw  sh @XY~NQgw anEn`q prQp} @qkm b#lEb#l~mt eksm`n @ls @pnEnq @vnskt 

a#w~@w~ pY.{`. pYxvy sm|bn~{ @vn a`k`ryyQ. sm`n~wrgw prQp}@y~ pYxvy , L sh C yn @qktm 

sm`n~wrgw @ls sm|bn~{ @v|. 3.9 r$py bln~n.  
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sm`n~wrgw anEn`q prQp}yk anEn`q sAK&`w@y~qW sm|b`{ny Z0=L/CR  yn sRwY@yn~ l#@bn bv 

gNQwmy vQX~@l~;nykQn~ @pn~vQy h#kQy. @mhQ R iw` kOd` b#vQn~  Z0 vQX`l agyk~ gnW. enm|  

anEn`q avs~}`@v|qW uprQm sm|b`{nyk~ @pn~nEm| kryQ. emnQs` pYxv@yn~ gln {`r`v avm @vyQ. 

anEn`q sAK&`wyt vd` phL sAK&`w vlqW,  XL hQ agy adE @vn awr XC hQ agy v#dQ @vn b#vQn~ 

sm|b`{ny adE@vn nQs` {`r`v v#dQ@v|.  anEn`q sAK&`wyt vd` ihL sAK&`w vlqW,  XL hQ agy 

v#dQ @vn awr XC hQ agy adE @vn b#vQn~, @mvQtq sm|b`{ny adE@vn nQs` {`r`v v#dQ@v|. eb#vQn~ 

avm {`r`vk~ a#wQ@vn~@n~ anEn`q sAK&`w@y~qWy.  

 

3.4.2.1  sm`n~wrgw anEn`q prQp}yk   Q-s`{ky 

sm`n~wrgw anEn`q prQp}yk Q-s`{ky @XY~NQgw prQp}@y~ ag@yhQ prs~pry @vyQ. 

  enm|  Q = R / X   

 @mhQ   X = 2fL (qMry s[h` ) n#w@h`w~ X = 1/(2fC), ({`rQwYky s[h`) 

emnQs`,  Q = R/2fL   n#w@h`w~    Q = 2fCR 

s`m`n&@yn~ 2f yn agy gYWk~ akOrk~ vn ω vlQn~ q$k~@vn b#vQn~ 

 ω =  2f,  Q = R/ωL or Q =  ωCR  ynE@vn~q pYk`X kLh#kQy. 

 

3.4.3   anEn`q prQp} vl x`vQwy 

3.4.3.1     @XY~NQggw prQp} 

gOvn~ vQqElQ sAgY`hk (receiver) sh sm|@pY~Xk (transmitter) vl @n`@ykOw~ sEsr (tuning) prQp} 

s[h` @XY~~NQgw anEn`q prQp} x`vQw @k@r\. sAgY`hk vl @s@lk~tQvQtQ v#dQkrg#nWm s[h` ihL Q-

s`{kyk~ shQw (High-Q) @XY~~NQgw anEn`q prQp} x`vQw @k@r\. phL Q-s`{kyk~ shQw (Low-Q) 

@XY~~NQgw anEn`q prQp}, RF aqQy@r\ wrAg pn~wQykm vr\{ny s[h` a#wQ vr\{k prQp} vl x`vQw 

@k@r\.  

 

3.4.3.2   sm`n~wrgw prQp} 

ym| sAK&`wyk~ @h ~̀ sAK&`w pr`syk~ kp`h#rQm s[h` x`vQwvn rejector circuit vlt @my 

pY@y ~̀jnvw~ @v|. ym| sAK&`wyk~ kp`h#rWm s[h` uc|c-Q (High-Q) prQp}yk~ x`vQw krn 

awr sAK&`w pr`syk~ s[h` phw~-Q (Low-Q)  prQp} @y`q` g#@n~. 

bhE-wrAg pn~wQ a#n~@tn` (Multi band antenna)  s[h` sm`n~wrgw anEn`q prQp} bhElv 

x`vQw @k@r\. 3.10 r$p@y~ Trap nmQn~ h#[Qn~@vn~@n~ @mm prQp}yyQ. nQqsEnk~ @ls @mm a#n~@tn`v 

15m (21.000 -21.450 MHz)  sh 20m (14.000 – 14.350 MHz)  s[h` nQr\m`nykr a#w#yQ sQwmE. 

evQt @mhQ @p@nn trap @qkm 15m wrAg pn~wQy s[h` phw~-Q  vr\g@y~ sm`n~wrgw anEn`q 

prQp} @qkkQ. anEn`q avs~}`@v|qW iw` ihL sm|b`{nyk~ (High Impeadenc) @pn~vn nQs` em 

sAK&`w pr`sy s[h` a#n~@tn`@v| AB @k`ts pmNk~ skYQy @v|. @mm qQg @w`~r`@gn a#w~@w~ 15m 

wrAg pn~wQyt sEqEsE @vn @lsty. @vnw~ sAK&`w s[h` trap @qkm iw` adE sm|b`{nyk~ (o|m| 

0.1 k~ pmN) qk~vn b#vQn~ 20m wrAg pn~wQy s[h` CD yn mEU qQgm skQYy @v|. wvq em mEU qQg 
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@w ~̀r`@gn a#w~@w~ 20m wrAg pn~wQy s[h`y. eb#vQn~ @mm a#n~@tn`v wrAg pn~wQ @qktm 

@h`[Qn~ kQYy` kryQ. 

 
 

 

3.5     prQn`mk - Transformer 
a@n&`n& @pY~rw`v shQw qMr @qkk s#k#s~mk~, enm| ek LMQn~ pQhQtQ qMr @qkk~ 

prQn`mkyk~ @ls h#[Qn~@v|. pYw&`vr\wk vQqElQ pYxvykt sm|bn~{ qMry pY`}mQk qMry @lsw~ 

a@nk q~vWwWyQk qMry @lsw~ s#l@k~. q~vWwWyQk qMr ekkt v#dQ gnNk~ wQbQy h#k. prQn`mk 

x`vQw kLh#k~@k~ pYw&`vr\w vQqElQy smg pmNQ. eyt @h~wOv srl {`r`vkQn~ @pY~rny vn cEm|bk 

@]wYy @vns~ @n`vn nQs` q~vWwWyQk qMr@y~ vQ.g`.blyk~ @pY~rny @n`vWmyQ.  prQn`mkyk pY{`n 

k`r\yy vnE@y~ pYw&`vr\wk @v ~̀l~tWyw`vy @vns~ kQrWmyQ. @v ~̀l~tWyw`vy v#dQkQrWm s[h` a{Qkr 

prQn`mkq, (Step-up transformer) adEkQrWm s[h` avkr prQn`mkq (Step-down transformer) 

x`vQw @k@r\. 
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3.5.1     vQvQ{ vr\g@y~ prQn`mk  

3.11 r$p@y~ q#k~@vn prQqQ vQvQ{ vr\g@y~ prQn`mk a#w. m^qEykd m`{&y shQw prQn`mk adE 

sAK&`w (hr\t|s~ 1000 t adE ) shQw pYw&`vr\wk vQqElQy s[h` x`vQw @k@r\. XYv& sAK&`w 

(audio frequency) sh uc|c sAK&`w (high frequency RF) gOvn~vQqElQ wrAg sAK&`w s[h` 

@fryQt| m`{& prQn`mkq, uc|c sAK&`wyn~t ihL gOvn~vQqElQ wrAg sAK&`w (VHF, UHF, 

SHF) s[h` v`w m`{& (Air-core) prQn`mkq x`vQw @k@r\.  

 

3.5.1.1   o@t ~̀ tY`n~s~@f`~mr\  Auto Transformer 

k`n~d kWpykn~ yEk~w wnQ qMryk~ shQw prQn`mk auto transformer @ls h#[Qn~@v|. @mm 

vr\g@y~ prQn`mkvl a#w~@w~ ek qMryk~ pmNQ. 3.11 r$p@y~ q#k~@vn prQqQ ehQ pY{`n 

agY@qk awrm#q ek~ s~}`nykt @h ~̀ s~}`n kWpykt sm|bn~{ sn~n`yk mgQn~ vQvQ{ 

@v ~̀l~tWyw`vyn~ lb`gwh#kQy. pY{`n vQqElQ@y~ @v ~̀l~tWyw`v vQclny @vn avs~}`vn~hQ s~}`yQ 

@v ~̀l~tWyw`vk~ lb`g#n~m s[h` x`vQwvn s~vyAkYQy @v ~̀l~tWyw` nQy`mk (Automatic Voltage 

Regulator or Stabilizer) s[h` bhEl@ls x`vQw @k@r\. 

 

3.5.2  @v`~l~tWyw`v, {`r`v sh vt gNn~ awr sm|bn~{y 

syQn`k`r wrAgyk~ shQw e~.sW s#pyEmkqW @v`~l~tWyw`vy vt gNnt sm`nEp`w@v|. 

enm|    VS  / Vp =  NS / NP    

@mhQ    Vp = pY`}mQk qMryt @yqR @v`~l~tWyw`v (pYq`n @v ~̀l~tWyw`v) 

 VS  = q~vWwWyQk qMr@y~ @v ~̀l~tWyw`v (pYwQq`n @v ~̀l~tWyw`v) 

 NP  = pY`}mQk qMr@y~ vt gNn 

 NS  = q~vWwWyWk qMr@y~ vt gNn 

@mm sm|bn~{w`vy     Vp / NP   =   VS  / NS  ynE@vn~q pYk`X kLh#kQy. @my wvw~ ayErkQn~ 

pYk`X kL@h`w~ ek~ vtykt pvwQn @v ~̀l~tWyw`vy pY`}mQk qMrytw~ q~vWwWyWk qMrytw~ 

ekm nQyw agykQ. q~vWwWyQk qMr gNn`vk~ a#w~nm| e~ s$m ekktm nQywyk~ @vyQ. 

 

prQn`mk@y~ Xk~wQ h`nQyk~ @n`@v| nm|, {`r`vn~ vt gNnt pYwQ@l ~̀mv sm`nEp`wQky. enm| 

 IS /IP  =  NP / NS  

@mhQ,  IP =  pY`}mQk qMr@y~ {`r`v, IS = q~vWwWyQk qMr@y~ {`r`v  

q~vWwQyQk qMr@y~ {`r`v s$mvQtkm ihw sRwY@yn~ gNny kL agyt (@@sq~{`n~wQk agy) 

vd` s~vl~pyk~ adEy. It @h~wOv sEU vX@yn~ Xk~wQ h`nQyk~ sQqEvWmyQ. 
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3.5.3  prQn`mkyk ]mw`vy sh k`r\y]mw`vy  POWER  &  EFFICIENCY 

prQn`mk@y~ pYwQq`n ]mw`vy (input power),  VP IP  yn gONQwyt sm`ny. pYq`n ]mw`vy 

(output power),  Vs Is  yn agyt sm`n vn awr, ey s$mvQtm pYwQq`n ]mw`vyt vd` 

s~vl~p vX@yn~ kOd` agykQ. It @h~wOv vnE@y~ sEU vX@yn~ sQqEvn Xk~wQ h`nQyyQ. @my 

sQqEvn~@n~ km|bQ vl pYwQ@r`~{y nQs` sQqEvn rw~vWmw~, km|bQ ow` a#wQ m^qE ykd m`{&@y~ 

@pY~rnyvn sELQ {`r` (eddy current) nQs` rw~vWmw~ @h~wO@k`t@gn sQqEvn w`p h`nQy nQs`y. 

k`r\y]mw`v = pYq`n ]mw`v / pYwQq`n ]mw`v 

@my s$mvQtm 1 t adE agykQ. @b`@h ~̀vQt @my 100 n~ gON kr pYwQXwyk~ @ls qk~vnE 

l#@b|.  

 

uq`hrN:- 

prQn`mkyk vt 920 k~ shQw pY`}mQky @v ~̀l~t| 230 k s#pyEmkt sm|bn~{ kr a#w. @mhQ 

a#wQ q~vWwWyQk qMr @q@k~ @v ~̀l~tWyw`, 1200 sh 12 k~ b#gQn~ @vyQ. ek~ vtyk 

@v ~̀l~tWyw`vyw~, qQvWwWyQk qMr vl vt gNnw~ @s`yn~n. 

vQs[Em:-  

 vt 920 k @v ~̀l~tWyw`v = 230 

 eb#vQn~ ek~ vtyk @v ~̀l~tWyw`v = 230/920 

       = 0.25 

1 v#nQ kYmy:- @v ~̀.1200 q~vWwWyQk qMry s[h` 
NS /NP = VS/VP  

VP = 230, Vs = 1200, NP = 920  

    Ns = Np x Vs / Vp  

       = 920 x 1200 / 230 

       = 4800 vt 

 

@v ~̀l~t| 12 qMry s[h` 
 NS /NP = VS/VP  

VP = 230, Vs = 12, NP = 920  

    Ns = Np x Vs / Vp  

       = 920 x 12 / 230 

       = 48 vt 

 

@qv#nQ kYmy:- 

ek~ vtyk @v ~̀l~tWyw`v = 0.25 

eb#vQn~, @v ~̀l~t| 1kt vt gNn = 1/0.25 

      = 4 

eb#vQn~ @v ~̀.1200 t vt gNn  =  4 x 1200 
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      =  4800 vt 

e@lsm, @v ~̀. 12 t vt gNn    =  4 x 12 

       =  48  vt 

 
3.5.4 MAGNETIZING CURRENT 

mQn~ aqhs~ krnE@y~ pYwQq`n x`ryk~ @n`m#wQ vQt, enm| q~vWwWyQk qMr vlQn~ kQsQm {`r`vk~ 

@n`gn~n` vQt, n#w@h`w~ qQvWwWyQk qMr vQv^wv a#wQvQt, pY`}mQk qMr@y~ gln {`r`vyQ. 

s`m`n&@yn~ nQymQw pYwQq`n {`r`v smg s#s[W@m|qW @my iw` kOd` agykQ.  

 

3.6    @dsQ@bl~ 

3.6.1    ]mw`vyn~ s#s[Wm (comparision of power) 
ym|kQsQ XYv& vr\{k (audio amplifier) upkrnyk ]mw`v mQ.@v`. 100 sQt @v`t|1 qk~v`, enm| 

qs gONykQn~ v#dQkLvQt, kNt a#@sn ayEr# sn~sn~qny kQrW@mn~ Xb|qy @qgONyk~ vW a#w#yQ 

@k@nkOt h#MWy`h#kQy. mQnQs~ kN sh @m`ly sm|bn~{ XYv& pq~{wQy lGEgNk a`kr@y~ pYwQc`r 

(logarithamic response) q#k~vWm mWt @h~wOvyQ. s`@p~] @ls ]mw` s#s[W@m| @dsQ@bl~ nm#wQ 

sAkl~py ar\} q#k~vW@m| pqnm eyyQ. @dsQ@bl~ ekk~ ynE @bl~ ekkQn~ qh@yn~ pAgOvkQ. ym| 

upkrNyk pYwQq`n (input) ]mw`v P1 @lsq pYwQq`n (output) ]mw`v P2  @lsq gw@h`w~  

 
    dB = 10 Log(P2/P1) 

 

yn sm|bn~{w`v@yn~ ]mw` l`xy (power gain) @dsQ@bl~ vlQn~ l#@b|. s`m`n& v&vh`r@y~qW 

hmEvn ]mw` @vns~vWm| kWpykt anEr#p @dsQ@bl~ agyn~ mwkwb`g#NWm pY@y ~̀jnvw~ @vyQ. 

@dsQ@bl~ ekk @vnskqW kNt q#@nn~@n~ yn~wmQn~ Xb|qy @vns~vR @lsQn~y. ]mwv@y~ 

@qgONyk~ vWm @dsQ@bl~ 3 kt sm`ny. hwrgONyk v#dQvWm 6dB  vlt sm`ny. 10 gONyk~ 

10dB vlQn~q, 100 gONy 20dB vlQn~q, 1000 gONy 30dB vlQn~q, mQlQyn gONy 60dB vlQn~q, 

q#k~vQy h#kQy.  

]mw` al`xyk~ (power loss or attenuation) sQqEvWm, enm| P2 , P1 vlt vd` kOd` nm| em 

avs~}`v s^N @dsQ@bl~ gNnkQn~ @pn~nEm| @k@r\.  

uq`hrn @ls, pYwQq`n ]mw`v, P1 = 1mW @lsq, pYq`n ]mw`v, P2 = 0.01mW  @lsq 

gw@h`w~,    dB = 10 Log(P2/P1) 
         = 10 Log 0.01 
         = 10 x (-2) 
         =  -20 

@mhQqW sQqEvR ]mw` l`xy -20dB @ls @h ~̀ ]mw` al`xy 20dB  @ls pYk`X kLh#kQy. 
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3.12 r$py 

 

3.6.2  @v`~l~tWyw` sh {`r` anEp`w s[h` @dsQ@bl~ agy 

ihw q#k~vR prQqQ ]mw` anEp`w @dsQ@bl~ vlQn~ q#k~vRv`@s~m @v ~̀l~tWyw` sh {`r` anEp`wyn~q, 

@dsQ@bl~ vlQn~ nQr$pny kLh#kQy. nmEw~ e@s~ kLh#k~@k~, pYwQq`n sh pYq`n an~w @q@khQm 

sm|b`{ny (impeadence)  sm`n nm| pmNQ. pYwQq`n ]mw`v P1 @lsq pYq`n ]mw`v P2 @lsq 

It anEr$p @v ~̀l~tWyw`vyn~  V1 sh V2 @lsq gw@h`w~, @p`qE sm|b`{ny Z nm|, 

 P1 = V1
2 /Z   sh P2 = V2

2 /Z     b#vQn~, P2/P1 = (V2/V1 )2   @v|. 

@m| anEv,   dB = 10 Log (P2/P1) 
  = 10 Log(V2/V1 )2    
  = 20 Log(V2/V1 ) 

anEr$p {`r`vn~  I1 sh I2 @v| nm| @dsQ@bl~ agyn~ phw s[hn~ ayEr# @v|. 

 
 dB =  20 Log (V2/V1 ) 
              dB =  20 Log (I2 / I1 ) 
 

3.6.3      @dsQ@bl~ s[h` vR nQr@p] agy 

s`m`n&@yn~ @dsQ@bl~ ynE s`@p~] agykQ. enm| s$mvQtkm in~ nQr$pny vn~@n~ pYq`n 

]mw`vt s`@p~]v pYwQq`n agyyQ. smhr avs~}` vlqW pYq`n ]mw`vyt ym| sm|mw agyk~ lb` 

qW, It anEr$p, n#w@h`w~ It s`@p~] pYwQq`n ]mw`v @klQn~m @dsQ@bl~ vlQn~ s[hn~ @kr\.  

 

3.6.3.1  {|vnQy s[h` nQr@p~] @dsQ@bl~ agy 

{|vnQ wrAgyk pYblw`vy vr\g @sn~tQmQtryt @v`t| 10-16 (10-16 W/cm2 ) yn agy gn~n` 

vQt @dsQ@bl~ agy 1dB  @ls sm|mw kr@gn a#w. @m| anEv sAK&`wy hr\t|s~ 600 k~ (600Hz.) 
vnvQt mQnQs~ kNt @v|qn`k`rW avs~}`v 130 dB k~ @v|. 
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3.6.3.2    ]mw` l`xy s[h` nQr@p~] @dsQ@bl~ agy (dBW  sh  dBm) 

gOvn~ vQqElQ XQl~py sh i@lk~@tY`nQk ktyEwO vlqW, dBW s[h` sm|mw agy @v`t| 1 @lsw~, 

dBm s[h` sm|mw agy mQlQ@v`t| 1 k~ @lsw~ gnE l#@b|. @my p#h#qQlQ kQrWm s[h` phw s[hn~ 

uq`hrn kWpy s#lkQl~lt gn~n. 

(1)  1kW k~ sm`n vn~@n~ 30 dBW n#w@h`w~ 60dBm s[h`y. 

(2)   500 W sm`n vn~@n~  26.9 dBW @h ~̀ 57 dBm  s[h`y. 

(3)   100W sm`n vn~@n~ 20dBW @h ~̀ 50 dBm  s[h`y. 

(4)   1W sm`n vn~@n~ 0dBW @h ~̀ 30 dBm  s[h`y. 

(5)   100mW sm`n vn~@n~ -10dBW @h`~ 20 dBm  s[h`y. 

(6)   50µW sm`n vn~@n~ -43dBW @h ~̀ -13 dBm  s[h`y. 

 

3.6.3.3  @v ~̀l~tWyw` l`xy s[h` nQr@p] @dsQ@bl~ agy (dBV  sh  dBµV) 

@v ~̀l~tWyw` l`xy s[h` @dsQ@bl~ agy  s[hn~ kQrW@m|qW sm|mw agy @ls @v`~ 1 @h`~ myQ@kY` @v ~̀l~t| 

1 gnE l#@b|. phw s[hn~ uq`hrn slk` bln~n. 

(1) 5V sm`n vn~@n~ 14dBV @h`~ 134 dBµV  s[h`y. 

(2) 100mV sm`n vn~@n~ -20dBV @h ~̀ 100 dBµV  s[h`y. 

(3) 1µV sm`n vn~@n~ -120dBV @h`~ 0 dBµV   

 

3.7    ]mw` s`{kt (Power Factor) 
@my p#h#qQlQv av@b ~̀{ krg#nWm s[h` mvQsQn~ krnlq prW]Nyk~ iqQrQpw~ krmQ. kOd` 

avkr prQn`mkyk (230V : 6V power transfotmer) pY`}mQk qMry @c ~̀k~ @k`yQlyk~ @ls 

x`vQw k@LmQ. ey 3.13 r$p@y~ q#k~@vn prQqQ 2µF/300V {`rQwYkyk~ smg @XY~NQgw@ls pY{`n 

vQqElQyt sm|bn~{ k@LmQ. 

 
 ehQqW phw s[hn~ nQrW]Nyn~ lb`gn~n` lqW. 

@c`~k~ @k`yQl@y~ pYwQ@r ~̀{y,  R =  o|m| 2140 (dQgQtl~ ml~tQmWtrkQn~ mnQn lqW) 

@c`~k~ @k`yQl@y~ @pY~rw`v,    L  =  15 H   (dQgQtl~ ml~tQmWtrkQn~ mnQn lqW) 

pY{`n vQqElQ@y~ @v ~̀l~tWyw`v,  V =  @v ~̀ 215 (dQgQtl~ ml~tQmWtrkQn~ mnQn lqW) 

prQp}@y~ {`r`v,  I = 23.3 mA  = 0.0233 A (k~lQp~-on~ a#mWtrykQn~ mnQn lqW)   
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@c`~k~ @k`yQl@y~ agY awr @v ~̀l~tWyw`v, VL =  @v ~̀242  (s#pyEmt vd` vQX`l agykQ) 

{`rQwYk@y~ agY awr @v ~̀l~tWyw`v,  VC  =  @v ~̀ 35 

prQp}@y~ q^X& ]mw`v  = @v ~̀l~tWyw`v x {`r`v 

       =  215 x  0.0233 

       =  5.01 VA 
q^X& ]mw`v ynE sw& agyk~ @n`vn b#vQn~ ehQ e~kky @v`t| @ls s[hn~ @n`kr “VA” @ls 

enm| “@v`~l~t|-a#m|pQyr\” ynE@vn~ s[hn~ krnE l#@b|. 

sw& ]mw`v ynE @pY~rk@yhQ (@c ~̀k~ @k`yQl@yhQ) pYwQ@r ~̀{y rw~ vW@mn~ sQqEvn Xk~wQ h`nQyyQ. 

eb#vQn~ sw& ]mw`v  = I2R  =  0.02332 x 2140  = 1.16 W 
prQp}@yhQ sw& ]mw`v, q^X& ]mw`vt qk~vn anEp`wy ]mw` s`{ky @ls h#[Qn~@v|. 

]mw` s`{ky = sw& ]mw`v / q^X& ]mw`v 

@my s$mvQtkm 1 t adE sAK&`vkQ, @b`@h ~̀vQt ey pYwQXwyk~ @ls s[hn~ kryQ. 

@m| anEv ihw prQp}@y~ ]mw` s`{ky = 1.16 / 5.01 = 0.23 = 23% 

 

3.7.1  pYwQ@r`~{yk sh @pY~rkyk ]mw` s`{ky 

XOq~{ pYwQ@r ~̀{yk~ @hvw~ prQpRr\N pYwQ@r`~{yk (non inductive resistor) ]mw` s`{ky 1 @h ~̀ 

100% @vyQ. wvq XOq~{ pYwQb`{nyk (pure reactance) ]mw` s`{ky XSn& @v|. 

 

3.7.2   @k`s~ φ  (Cos φ ) 
ym| prQp}ykt pYw&`vr\w vQqElQyk~ s#pyRvQt @v ~̀l~tWyw`v sh {`r`v awr kl` an~wry @b`@h ~̀vQt 

fyQ  (φ ) nm#wQ gYWk~ akO@n~ pQLQbQBE @k@r\. ehQ @k ~̀syQn agy, enm| “@k`s~ φ”  yn~n ]mw` 

s`{kyt sm`n @vyQ. smhr vQqElQ @m ~̀tryn~hQ @l~bl@yhQ “Cos φ = 0.6” a`qW vX@yn~ ]mw` 

s`{k@y~ agy s[hn~ krnE l#@b|. 

 

3.7.3    ]mw` s`{k@y~ pY`@y ~̀gQk v#qgw~km 

@pY~rk shQw vQqElQ upkrn, enm| vQqElQ @m ~̀tr, prQn`mk, @c ~̀k~ @k`yQl shQw pYwQqWp~w phn~ 

(fluorescent tube light) a`qQy smg sEqEsE agyk~ shQw {`rQwYkyk~ (condenser) 
sm`n~wrgwv sm|bn~{ kQrW@mn~ ]mw` s`{ky avm krgw h#kQy. evQt v`sQ @qkk~ 

a#wQ@vyQ. 

(1)  upkrN@y~ k`r\y]mw`v v#dQ @vyQ. 

(2)  x`vQw vn vQq&Ew~ Xk~wQy adE @v|, enm| vQqElQ bQl adE@v|. 
 

 

@mm prQ@c|C\q@yhQ en p`rQx`;Qk vcn sh anEr$p iAgYWsQ vcn phw s[hn~ @v|. 

pYwQ@r ~̀{ky - resistor pYwQ@r ~̀{y - resistance  {`rQwYky - capacitor  

{`rQw`v - capacitance @pY~rky - inductor   @pY~rw`v –inductance 

pYwQb`{ny - reactance sm|b`{ny – impedance  anEn`qy –resonance   
Q-s`{ky -  Q-factor prQn`mky – transformer  avkr – step-down  
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a{Qkr – step-up ]mw`v - power  k`r\y]mw`v - efficiency   

pYwQq`n - input pYq`n - output l`xy - gain ]mw` l`xy – power gain   

 

 

 

 

 

 

ax&`s 

 

3.1  230V, 50Hz pY{`n vQqElQ s#pyEmkt sm|bn~{ kr a#wQ 1.5 µF {`rQwYkyk pYwQb`{ny sh em 

prQp}@y~ gln {`r`v @s`yn~n.            ( uw~wry :-  2.1 kΩ  , 0.1 A  ) 

 

3.2 @hn~rQ 2 k @pY~rkyk~ 240V, 50 Hz  s#pyEmkt sm|bn~{ kLvQt a#wQvn pYwQb`{ny 

@k`pmNq? ehQ pYwQ@r ~̀{y @n`s#lkQyh#kQ wrm| kOd` nm| ehQ gln {`r`v @k`pmnq? 

                                   (uw~wry  628 Ω ,  382 mA ) 

 

3.3 µH 4 k @pY~rkyk~ sh 100pF {`rQwYkyk~ mgQn~, @XY~NQgw anEn`q prQp}yk~ s$qW a#w. ehQ 

anEn`q sAK&`wy gNny krn~n.                                         (uw~wry   7.96 MHz ) 

 

3.4 @XY~NQgw anEn`q prQp}yk, @pY~rk@yhQ sh {`rQwYk@yhQ, anEn`q sAK&`w@y~qW pYwQb`{ny o|m| 

200 kQ. @pY~rk@y~ pYwQ@r`~{y o|m| 0.1 kQ. prQp}@y~ Q- s`{ky @k`pmNq? @mm prQp}yt 

10mV k @v ~̀l~tWyw`vyk~ @yqEv@h`w~, @pY~rky sh {`rQwYky hrh` pvwQn @v ~̀l~tWyw`v 

@k`pmNq?                                                                    ( uw~wry  2000,  20V ) 

 

3.5 pY`}mQk qMr@y~ vt 1100 k~ pvwQn prQn`mkyk~ @v ~̀ 220 k s#pyEmkt sm|bn~{} kr a#w. 

@sn~tr\-t#p~ q~vWwWyQk qMr@y~ @v ~̀l~tWyw`v @v ~̀ 12+12 @vyQ. ek~ vtyk @v ~̀l~tWyw`v 

@k`pmNq? ek~ ek~ q~vWwWyQk qMr@y~ a#wQ vt gnn @k`pmNq?   

                                                                ( uw~wry :-0.2 V/turn, vt 60+60 ) 

 

3.6 6V, 2A  shQw q~vQwQyQk qMr@y~ vt 50 k~ pvwQn avkr prQn`mkyk pY`}mQk qMr@y~ vt 

gnNw~, ey 240 V pYw&`vr\wk {`r` s#pyEmkt sm|bn~{ kLvQt lb`gn~n` {`r`vw~ 

@s`yn~n.           (uw~wry:-  vt 2000, 50 mA )  

 

3.7 ]mw` vr\{kyk pYwQq`n ]mw`v 10W sh pYq`n ]mw`v 100W @vyQ. ehQ ]mw` l`xy 

@k`pmNq?         (uw~wry:- 16 dB) 
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3.8 @pr-vr\{kyk ]mw` l`xy 50 dB @v|. ey 20 dB l`xyk~ shQw ]mw` vr\{kykt 

sm|bn~{ kr a#w. pq~{wQ@y~ sm|pRr\N ]mw` l`xy @k`pmNq?  

pYwQq`n ]mw`v 1µW @v| nm| @pr-vr\{k@y~ pYq`n ]mw`v sh avs`n pYq`n ]mw`v 

@k`pmNq?          (uw~wry:- 70dB, 100mW,  10W ) 


