612 
c`v^Æweævb w«¼Zxq cò ( wbeÆvPwb cixÞvi cÉk² I Dîi : m†Rbkxj
c`v^Æweævb w«¼Zxq cò ( wbeÆvPwb cixÞvi cÉk² I Dîi : m†Rbkxj
611  

[image: image12.wmf]
eq \o((((,cÉk²(1) GKUv galaxy c„w_ex †_‡K 1.2 ( 107 ms–1 aªæe †e‡M m‡i hv‡”Q| Av‡jvi †eM C = 3 ( 108 ms–1 Ges nve‡ji aªæeK HO = 1.7 ( 10–18 s–1|
[wfKviæbwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
Av‡jvK Zwor wµqv ej‡Z Kx eySvq?
1

L.
wb¤œ ZvcgvÎvq Aa©cwievnx AšÍi‡Ki b¨vq AvPiY K‡i( e¨vL¨v Ki|
2

M.
c„w_ex †_‡K galaxy -Gi `~iZ¡ KZ n‡e DÏxcK n‡Z wbY©q Ki|
3

N.
DÏxc‡Ki galaxy -†Z wbtm„Z iwk¥i Zi½‰`N©¨ ( = 420 nm. c„w_ex †_‡K D³ †gŠ‡ji Zi½‰`N©¨ Kx GKB †`Lv‡e( e¨vL¨v Ki MvwYwZKfv‡e|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv avZzc„‡ôi Dci D”P K¤úv‡¼i Zwo”Pz¤^Kxq wewKiY AvcwZZ n‡j Zv n‡Z B‡jKUªb wbtm„Z nIqvi gva¨‡g ZworcÖevn m„wó nIqvi NUbv‡K Av‡jvK Zworwµqv e‡j|

eq \o((,L) wb¤œ ZvcgvÎvq weï× ev PZz‡h©vRx Aa©cwievn‡Ki gy³ B‡jKUªb¸‡jv wewfbœ †nv‡ji g‡a¨ e‡m hvIqvq Aa©cwievnK c`v‡_©i UzKivwU AvavbevnK wenxb n‡q hvq| ZLb G UzKivi `ycÖv‡šÍ wefe cv_©K¨ cÖ‡qvM Kiv n‡jI ZworcÖevn N‡U bv, A_©vr UzKivwU AšÍi‡Ki b¨vq AvPiY K‡i| GKvi‡YB ejv nq, wb¤œ ZvcgvÎvq Aa©cwievnx AšÍi‡Ki b¨vq AvPiY K‡i|

eq \o((,M) †`Iqv Av‡Q,


c„w_ex †_‡K H M¨vjvw·i mi‡Yi †eM, v = 1.2 ( 107 ms–1

nve‡ji aªæeK, Ho = 1.7 ( 10–18 s–1
†ei Ki‡Z n‡e, c„w_ex n‡Z H M¨vjvw·i `~iZ¡, r = ?

Avgiv Rvwb, v = rHo

( r =  eq \f(v,Ho) =  eq \f(1.2 ( 107 ms–1,1.7 ( 10–18 s–1) = 7.06 ( 1024 m (Ans.)
eq \o((,N) DÏxc‡Ki M¨vjvw· n‡Z wbtm„Z iwk¥i Zi½‰`N©¨

( = 420 nm = 420 ( 10–9 m

k~b¨¯’v‡b Av‡jvi `ªæwZ, c = 3 ( 108 ms–1
( wbtm„Z iwk¥i K¤úv¼, f =  eq \f(c,() =  eq \f(3 ( 108 ms–1,420 ( 10–9 m)

= 7.143 ( 1014 Hz

ch©‡eÿK n‡Z Av‡jvi Dr‡mi m‡i hvIqvi †eM, v = 1.2 ( 107 ms–1
( G‡ÿ‡Î Wcjvi cÖfve we‡ePbvq, 

c„w_exi ch©‡eÿ‡Ki wbKU Av‡jvi AvcvZ K¤úv¼,

f ( =  eq \f(c,c + v) f =  eq \f(3 ( 108 ms–1,3 ( 108 ms–1 + 1.2 ( 107 ms–1) ( 7.143 ( 1014 Hz


= 6.87 ( 1014 Hz

( c„w_exi ch©‡eÿ‡Ki wbKU D³ Av‡jvi AvcvZ Zi½‰`N©¨,

(( =  eq \f(c,f () =  eq \f(3 ( 108 ms–1,6.87 ( 1014 Hz) = 4.367 ( 10–7 m


= 436.7 ( 10–9 m


= 436.7 nm

jÿ Kwi, 436.7 nm ( 420 nm (wbtm„Z Av‡jvi cÖK…Z Zi½‰`N©¨)

myZivs, c„w_ex †_‡K D³ Av‡jvi Zi½‰`N©¨ GKB †`Lv‡e bv|

eq \o((((,cÖkœ(2) bvwejv I Rvwnb B‡jKUªwbK wWfvBm wb‡q Av‡jvPbv KiwQj| bvwejv ej‡jv †Kv‡bv B‡jµUªwbK hš¿ wW.wm we`y¨r Qvov  KvR Ki‡Z cv‡i bv| wKš‘ Rvwnb Zvi cÖwZev` K‡i ej‡jv Kw¤úDUvi †Zv G. wm we`y¨‡Z KvR K‡i| bvwejv Rvwnb‡K PviwU Wv‡qvW e¨envi K‡i Ges wPÎ G‡K G.wm †K wW.wm Kivi †KŠkj eywS‡q w`‡jv| bvwejv †h G.wm wmMbvj e¨envi K‡iwQ‡jv Zvi wefe 220 †fvë Ges K¤úv¼ 50 Hz|  
[gwZwSj AvBwWqvj ¯‹zj GÛ K‡jR, XvKv]

K.
jwRK †MU Kv‡K e‡j?
1

L.
†Wvwcs wKfv‡e Zwor cwievnxZv‡K cÖfvweZ K‡i ( e¨vL¨v Ki|
2

M.
DÏxc‡Ki BbcyU wmMbv‡ji k~b¨gvb n‡Z kxl©¯’v‡b Ô†cŠQv‡Z mgq wbY©q Ki|
3

N.
bvwejv Kxfv‡e Rvwnb‡K G.wm. wmMbvj‡K GKgyLx Kivi †KŠkj eySv‡jv †`LvI|
4

2 bs cÖ‡kœi DËi

eq \o((,K) jwRK †MU n‡jv GK ai‡bi B‡jKUªwbK eZ©bx hvi Øviv †hŠw³K wm×všÍ MVb Kiv hvq A_ev BbcyU I AvDUcy‡Ui g‡a¨ †hŠw³K m¤úK© ¯’vcb Kiv nq|

eq \o((,L) weï× PZz‡h©vRx Aa©cwievnx‡Z mvaviY ZvcgvÎvq Avavb evn‡Ki (gy³ B‡jKUªb ev †nvj) msL¨v AZ¨šÍ Kg _v‡K| PZz‡h©vRx Aa©cwievnx‡Z cÂ‡hvRx c`v‡_©i Øviv †Wvwcs Kiv n‡j G‡Z cÖPzi gy³ B‡jKUª‡bi D™¢e nq Ges wÎ‡hvRx c`v‡_©i Øviv †Wwcs Kiv n‡j G‡Z cÖPzi †nv‡ji D™¢e nq| G‡Z Aa©cwievnx c`v‡_©i Zwor cwievwnZv eûjvs‡k e„w× cvq|

eq \o((,M) †`Iqv Av‡Q,


BbcyU wmMbv‡ji (Gwm) K¤úv¼, f = 50 Hz = 50 sec–1
†ei Ki‡Z n‡e, 

wmMbv‡ji k~b¨gvb n‡Z kxl©¯’v‡b †cuŠQv‡Z mgq =  eq \f(T,4) = ? (†hLv‡b T = ch©vqKvj)

Avgiv Rvwb, T =  eq \f(1,f) =  eq \f(1,50 sec–1) = 0.02 sec

( wb‡Y©q mgq =  eq \f(T,4) =  eq \f(0.02 sec,4) = 0.005 sec (Ans.)
eq \o((,N) bvwejvi ˆZwi eZ©bxwU wb¤œiƒc| GwU GKwU †iKwUdvqvi eZ©bx| A_©vr GwU Gwm wmMbvj‡K wWwm wmMbv‡j iƒcvšÍ‡i mÿg|

[image: image13.png]Figure: In this circuit input signal is
amplified 100 times in output.
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BbcyU †fv‡ëR ev wmMbvj‡K gv‡b Kgv‡bvi Rb¨ UªvÝdigv‡ii mv‡_ PviwU Wv‡qvW D1, D2, D3 I D4 ms‡hvM w`‡q weªR ˆZwi Kiv nq| wP‡Î MN cÖv‡šÍi m‡½ Gwm BbcyU ms‡hvM †`qv n‡q‡Q Ges P I B Rvsk‡bi m‡½ GKwU †iva R hy³ Kiv n‡q‡Q| G‡K †jvW e‡j| GB †iv‡ai `yB cÖvšÍ n‡Z AvDUcyU cvIqv hvq| Bbcy‡Ui abvZ¥K Aa©P‡µi Rb¨ UªvÝdg©v‡ii †MŠY KzÊjxi M cÖvšÍ abvZ¥K Ges N cÖvšÍ FYvZ¥K nq| GB Ae¯’vq Wv‡qvW D1 I D3 m¤§yL †SuvK cÖvß nq| Ab¨w`‡K Wv‡qvW D2 I D4 wecixZ †SuvK cÖvß nq| GB Ae¯’vq eZ©bx‡Z we`y¨r MEABCFN c‡_ cÖevwnZ nq Ges RL Gi `yB cÖv‡šÍ †fv‡ëR cvIqv hvq|

Avevi, FYvZ¥K Aa©P‡µi Rb¨ UªvÝdg©v‡ii †MŠY KzÊjxi N cÖvšÍ abvZ¥K Ges M cÖvšÍ FYvZ¥K nq| GB Ae¯’vq D2 I D4 m¤§yL †SuvK cÖvß nq| GB Ae¯’vq eZ©bx‡Z we`y¨r NFABCEM c‡_ cÖevwnZ nq| myZivs AC cÖwZ‡ÿ‡Î Bbcy‡Ui cÖ‡Z¨K Aa©P‡µi Rb¨ we`y¨r †jvW †iva RL-G †fv‡ëR Wªc nq| Ab¨fv‡e ejv hvq, eªxR †iKwUdvqv‡ii A we›`y me©`v A¨v‡bvW Ges B we›`y K¨v‡_vW wn‡m‡e wµqv K‡i| AšÍM©vgx AC Ges ewnM©vgx DC wmMbvj‡K wb‡¤œv³ wP‡Î †`Lv‡bv n‡q‡Q| Gfv‡e bvwejv Rvwnb‡K Gwm wmMbvj‡K GKgyLx Kivi †KŠkj eySv‡jv|
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eq \o((((,cÖkœ(3)
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
jwRK †MU Kx?
1

L.
cwievnx I Wv‡qv‡Wi †ÿ‡Î I - V ‡jLwP‡Îi aib wPÎ Gu‡K e¨vL¨v Ki|
2

M.
1 bs wP‡Îi MZxq †iva KZ?
3

N.
1 bs I 2 bs Dfq eZ©bxi cwienb a‡g©i Zzjbv Ki|
4

3 bs cÖ‡kœi DËi

eq \o((,K) jwRK †MU n‡jv GK ai‡bi B‡jKUªwb· eZ©bx hvi Øviv †hŠw³K wm×všÍ MVb Kiv hvq Ges BbcyU I AvDUcy‡Ui g‡a¨ †hŠw³K m¤úK© ¯’vcb Kiv nq| 

eq \o((,L) cwievnx I Wv‡qv‡Wi †ÿ‡Î I - V ‡jLwP‡Îi aib wb¤œiƒc:

[image: image15.png]



cwievnxi †ÿ‡Î V evov‡j I evo‡e, V Kgv‡j I Kg‡e| Ab¨ w`‡K Wv‡qv‡Wi †ÿ‡Î GKUv wbw`©ó †fv‡ë‡R bv hvIqv ch©šÍ Zwor cÖevwnZ n‡e bv Ges H wbw`©ó †fv‡ë‡Ri ci I ebvg V †jLvwU gmK †ewk Lvov n‡q hvq A_©vr V Gi mv‡c‡ÿ I Gi cwieZ©b A‡bK †ewk nq|

eq \o((,M) DÏxc‡Ki 1 bs wP‡Î,

wefe cv_©‡K¨i cwieZ©b, (V = 0.4 volt ( 0.3 volt = 0.1 volt

Ges mswkøó Zwor cÖev‡ni cwieZ©b, (I = 2mA ( 1mA = 10(3 A

†ei Ki‡Z n‡e, MZxq †iva, R = ?

Avgiv Rvwb, R =  eq \f((V,(I) =  eq \f(0.1 volt,10(3 A) = 100( (Ans.) 
eq \o((,N) 1 bs eZ©bxi 0 volt n‡Z 0.3 volt wefe cv_©‡K¨i cwieZ©‡bi Rb¨ Zwor cÖev‡ni cwieZ©b, (I = 1 mA

( G e¨eav‡b 1 bs eZ©bxi Mo †iva,

R =  eq \f((V,(I) =  eq \f(0.3 volt ( 0 volt,10(3A) = 300 (
Aciw`‡K 2bs eZ©bx‡Z wefe cv_©K¨ 0 volt n‡Z cwieZ©b K‡i 0.3 volt Kiv n‡j (A_©vr 1 bs eZ©bxi b¨vq wefe cv_©‡K¨i GKB cwieZ©‡bi Rb¨)

Zwor cÖev‡ni cwieZ©b 1 mA A‡cÿv Kg| 2bs †jLwPÎ n‡Z cvB, ZworcÖev‡ni D³ cwieZ©‡bi m¤¢ve¨ gvb = 0. 5mA

(1 bs eZ©bx‡Z we‡eP¨ e¨eav‡b 2bs eZ©bxi Mo †iva,

R( =  eq \f((V,(I) =  eq \f(0.3 volt ( 0 volt, 0.5 ( 10(3 A) = 600 (
( 1 bs eZ©bxi Zwor cwievwnZv, S =  eq \f(1,R) =   eq \f(1,300() = 3.33 ( 10(3 s

Ges 2bs eZ©bxi Zwor cwievwnZv, S( =  eq \f(1,R() =  eq \f(1,600() = 1.667 ( 10(3 s

jÿ¨ Kwi, 3.33 ( 10(3 S > 1.667 ( 10(3 s

(1 bs eZ©bxi Zwor cwievwnZv 2 bs eZ©bxi Zzjbvq †ewk|

eq \o((((,cÉk²(4) †jvKgvb mv‡ne GKRb wnmve iÿK Kg©KZ©v| wZwb wewfbœ ai‡bi msL¨v c×wZ m¤ú‡K© aviYv iv‡Lb ZvB wZwb wnmve ivLvi myweav‡_© †MvcbxqZv iÿv K‡ib Ges wnmv‡ei LvZvq †Wwm‡gj msL¨v 77 bv wj‡L 4D Ges 488.230 bv wj‡L 1 E8.3 AE 147 wjL‡jb|
 [nwj µm K‡jR, XvKv]

K.
†Wvwcs Kv‡K e‡j?
1

L.
Wv‡qv‡Wi ˆewkó¨ †jLwPÎ †_‡K †Rbvi wµqv e¨vL¨v Ki|
2

M.
DÏxc‡Ki D‡jøwLZ 2q †Wwm‡gj msL¨v‡K A±vj msL¨vq iƒcvšÍi Ki|
3

N.
DÏxc‡K DwjøwLZ 1g †n·v‡Wwm‡gj msL¨vi mv‡_ (123.46)8 msL¨vwU †hvM K‡i evBbvix‡Z cÖKvk Kiv hv‡e wKbv? MvwYwZKfv‡e gZvgZ `vI|
4

4 bs cÖ‡kœi DËi

eq \o((,K) cwievwnZv e„w×i Rb¨ weï× †mwgKÛv±‡i Lye mvgvb¨ cwigvY wÎ ev cÂ‡hvRx †gŠj †gkv‡bv‡K †Wvwcs e‡j| 

eq \o((,L) Wv‡qv‡Wi ˆewkó¨ †jL n‡Z †`Lv hvq †h m¤§yLx †Suv‡Ki †ÿ‡Î ¯^í †fv‡ëR cv_©‡K¨i Rb¨ Zwor cÖev‡ni cwigvY `ªæZ e„w× cvq wKš‘ wegyLx †Suv‡Ki †ÿ‡Î †fv‡ë‡Ri cv_©K¨ hZB evov‡bv †nvK bv †Kb Zwor cÖev‡ni gv‡bi cwieZ©b Lye Kg nq; GLb wK cÖvq w¯’i _v‡K| GB Ae¯’vq †fv‡ëR AviI evov‡Z _vK‡j GK mgq wecyj cwigvb Zwor cÖevn GB †fv‡ë‡Ri Rb¨ Drcbœ nq| G‡K †Rbvi †fv‡ëR ev †Rbvi wefe e‡j| 

[image: image16.bmp]
eq \o((,M) DÏxc‡K DwjøwLZ 2q †Wwm‡gj msL¨vwU n‡”Q 488.230 c~Y© As‡ki †ÿ‡ÎÑ
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Zvn‡j (488)10 = (750)8
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fMœvs‡ki †ÿ‡Î,

0.23 ( 8 = 1.84 = 0.84 + 1

0.84 ( 8 = 6.72 = 0.72 + 6

0.72 ( 8 = 5.76 = 0.76 + 5

0.76 ( 8 = 6.08 = .08 + 6

( (0.230) = (0.1656...........)8
Zvn‡j D³ msL¨vwUi A±vj msL¨v n‡”Q (750 . 1656 .........)8
( (488.230)10 = (750.1656..........)8 

eq \o((,N) GLv‡b, 

(4D)16 = (00101101)2 ............(i)

(123.46) = (001010011.100110)2..........(ii)

(i) + (ii) K‡i cvB,

001010011.100110

(+)[image: image19.jpg]220V




 000101101.000000

10000000.100110  

 ( (4D)16  + (123.46)8 = (10000000.100110)2
(4D)16 I (123.46)8 †K †hvM K‡i evBbvwi‡Z cÖKvk Kiv m¤¢e|
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eq \o((((,cÉk²(5) 
[XvKv wmwU K‡jR, XvKv]

K.
wPÎ:2 Gi hš¿wU †Kvb ai‡bi UªvbwR÷i?
1

L.
NAND ‡K mve©Rbxb †MBU ejv nq †KbÑ e¨vL¨v Ki|
2

M.
DÏxc‡K wPÎ: 1 Gi hš¿wU‡K e¨envi K‡i c~Y© Zi½ GKgyLxKviK eZ©bx Gu‡K, Gi wµqv eY©bv Ki|
3

N.
DÏxc‡K wPÎ:2 Gi hš¿wU‡K Kxfv‡e weea©K wnmv‡e e¨envi Kiv hvq Zv Dchy³ eZ©bx gva¨‡g eY©bv Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) wPÎ-2 Gi hš¿wU n ( p ( n ai‡bi UªvbwR÷i| 

eq \o((,L) GKvwaK NAND †MU w`‡q Ab¨ †h †Kv‡bv cÖKvi †MU †hgb: AND, OR, NOT (n2) ˆZwi Kiv hvq| GRb¨ NAND †K mve©Rbxb †MU e‡j| wb‡¤œ NAND †MU Øviv ˆZwi GKwU OR †M‡Ui eZbx †`Lv‡bv n‡jv :
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eq \o((,M) DÏxc‡K wPÎ 1 Gi hš¿wU n‡jv Wv‡qvW| `ywU Wv‡qvW e¨envi K‡i ˆZwi GKwU c~Y©Zi½ GKgyLx Kvi‡Ki eZ©bx I wµqv‡KŠkj wb¤œiƒc:

c~Y©Zi½ GKgyLx Kvi‡K Gwm AšÍM©vgx Dr‡mi `ywU PµB Kv‡R jvMv‡bv nq| GRb¨ eZ©bx‡Z Kgc‡ÿ `ywU Wv‡qvW e¨envi Kiv nq| wP‡Î D1 I D2 Wv‡qvW `ywU‡K GKwU UªvÝdg©v‡ii †MŠY KzÛjx AB Gi mv‡_ ms‡hvM †`Iqv n‡q‡Q| Wv‡qvW D1 Gwm AšÍM©vgx Dr‡mi †MŠYKzÛjxi OA As‡k AvMZ Dc‡ii Aa©Pµ‡K †iKwUdvB K‡i Ges Wv‡qvW D2 †MŠYKzÛjxi OB As‡k AvMZ wb‡Pi Aa©Pµ‡K †iKwUdvB K‡i|

Gwm AšÍM©vgxi cÖ_g abvZ¥K Aa©P‡µi Rb¨ A cÖvšÍ avbvZ¥K Ges B cÖvšÍ FYvZ¥K nq, d‡j Wv‡qvW D1 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨w`‡q ZworcÖevwnZ nq wKš‘ D2 Wv‡qvW wegyLx †SuvK cÖvß nIqvq Gi ga¨w`‡q Zwor cÖevwnZ n‡Z cv‡i bv| G †ÿ‡Î OAD1 PO c‡_ Zwor cÖevwnZ nq| AšÍM©vgxi wØZxq Aa©P‡µi Rb¨ A cÖvšÍ FYvZ¥K Ges B cÖvšÍ abvZ¥K nq d‡j Wv‡qvW D2 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨w`‡q Zwor cÖevwnZ nq|

wKš‘ D1 wegyLx †SuvK cÖvß nIqvq Gi g‡a¨ w`‡q †Kv‡bv Zwor cÖevwnZ nq bv| G‡ÿ‡Î OBD2 PO c‡_ Zwor cÖevwnZ nq| Dfq †ÿ‡ÎB fvi RL Gi ga¨w`‡q GKB w`‡K Zwor cÖevwnZ nq A_©vr, fvi RL Gi ga¨w`‡q GKgyLx Zwor (D.C) cÖevwnZ nq| wP‡Î AšÍM©vgx I ewnM©vgx cÖevn †`Lv‡bv n‡q‡Q| Aa©Zi½ †iKwUdvqv‡ii †ejvq †hLv‡b ïaygvÎ Aa©P‡µi Rb¨ ewnM©vgx cÖev` cvIqv hvq †mLv‡b c~Y©Zi½ †iKwUdvqv‡ii †ÿ‡Î c~Y© P‡µi Rb¨ ewnM©vgx cÖev` cvIqv hvq e‡j G‡K c~YZi½ †iKwUdvqvi e‡j|

eq \o((,N) DÏxc‡K wPÎ 2 Gi hš¿wU n‡jv n(p(n UªvbwR÷i| G‡K wb‡¤œv³ eZ©bxi ga¨w`‡q A¨vgwcødvqvi ev weea©K wn‡m‡e e¨en„Z Kiv nq|

DÏxc‡K cÖ`Ë hš¿wU n‡jv GKwU UªvbwR÷i|

UªvbwR÷i A¨vw¤ødvqvi wn‡m‡e e¨en„Z nq| wP‡Î GKwU mvaviY wbtmviK weea©‡Ki eZ©bx †`Lv‡bv n‡q‡Q| wbtmviK cxV Rsk‡b GKwU `ye©j AšÍM©vgx ms‡KZ cÖ`vb Kiv nq Ges msMÖvnK eZ©bx‡Z mshy³ †iva RL †_‡K ewnM©vgx ms‡KZ MÖnY Kiv nq| fvj weea©b ev A¨vw¤øwd‡Kkb cvIqvi Rb¨ AšÍM©vgx eZ©bx‡K me©`v m¤§yLx evqvm Kiv nq Ges Zv Kivi Rb¨ AšÍM©vgx eZ©bx‡Z AšÍM©vgx ms‡K‡Zi AwZwi³ GKwU wW.wm †fv‡ëR VBB cÖ‡qvM Ki‡Z nq hv‡K evqvm †fv‡ëR e‡j|

m¤§yLx †SuvK †`Iqvq AšÍM©vgx eZ©bx‡Z †iva Lye Kg nq| wbtmviK msMÖvnK eZ©bx A_©vr ewnM©vgx eZ©bx‡Z VCC e¨vUvwii gva¨‡g  wegyLx †SuvK cÖ`vb Kiv nq|

wbtmviK cxV Rsk‡b cÖhy³ ms‡K‡Zi abvZ¥K Aa©P‡µi mgq Rsk‡b m¤§yL †SuvK cÖ`vb Kiv nq|
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wbtmviK cxV Rsk‡b cÖhy³ ms‡K‡Zi abvZ¥K Aa©P‡µi mgq Rsk‡bi m¤§yL †SuvK e„w× cvq d‡j AwaK cwigvY B‡jKUªb wbtmviK †_‡K cxV-Gi ga¨ w`‡q msMÖvn‡K cÖevwnZ nq Ges msMÖvnK cÖevn e„w× cvq| ZvB †e‡o hvIqv msMÖvnK cÖevn (IC) fvi †iva RL G AwaK cwigvY wefe cZb m„wó K‡i| A_©vr ewnM©vgx‡Z AwaK †fv‡ëR cvIqv hvq| ms‡K‡Zi FYvZ¥K Aa©P‡µi Rb¨ wbtmviK-cxV Rsk‡bi m¤§yLx †SuvK n«vm cvq d‡j msMÖvnK cÖevnI K‡g hvq| msMÖvnK cÖevn K‡g hvIqvq ewnM©vgx †fv‡ëRI n«vm cvq Z‡e Zv AšÍM©vgx †_‡K †ewk nq| Gfv‡e UªvbwR÷i †Kv‡bv `ye©j ms‡KZ‡K A¨v¤úwjdvB ev weewa©Z K‡i|
eq \o((((,cÉk²(6) 
 [XvKv K‡jR, XvKv]

GLv‡b, ( = 200 Ges IB = 80 (A

K.
cÖevn jvf Kv‡K e‡j?
1

L.
†n·v‡Wwmgvj b¤^i‡K A±vj b¤^‡i iƒcvšÍ‡ii c×wZ eY©bv Ki|
2

M.
(, IC I IE Gi gvb wbY©q Ki| 
3

N.
weea©K wn‡m‡e DÏxc‡Ki wWfvBmwU‡K e¨envi Kiv m¤¢e Kx bv hyw³mn we‡kølY Ki|
4

6 bs cÖ‡kœi DËi 

eq \o((,K) UªvbwR÷‡ii weea©‡bi mvaviY wbtmviK eZ©bx‡Z msMÖvnK cÖevn I cxV cÖev‡ni AbycvZ‡K cÖevn jvf e‡j|

eq \o((,L) †n·v‡Wwmgvj b¤^‡ii cÖ‡Z¨KwU wWwRU‡K cÖ_gZ evBbvix †Kv‡WW †Wwm‡g‡j wjL‡Z n‡e|

†hgb A Gi BCD n‡jv 1010

Zvici `kwgK we›`yi Wvb I ev‡g wZbwU K‡i wWwRU wb‡q MÖæc Ki‡Z n‡e| cÖwZwU MÖæc †h `kwgK AsK‡K (0 – 7) wb‡`©k K‡i, H MÖæ‡ci e`‡j Zv emv‡Z n‡e| Gfv‡e †n·v‡Wwm‡gj msL¨v‡K A±vj b¤^‡i iƒcvšÍi Kiv hvq|
eq \o((,M) †`Iqv Av‡Q,


cÖevnjvf, ( = 200


Ges cxV cÖevn, IB = 80A

†ei Ki‡Z n‡e, ( = ?, IC = ?, IE = ?

Avgiv Rvwb, ( =  eq \f(IC,IB)
( IC = (IB = 200 ( 80A = 0.016 A


IE = IC + IB = 0.016 A + 80A = 0.01608 A

( ( =  eq \f(IC,IE) =  eq \f(0.016A,0.0608A) = 0.995 

DËi: ( = 0.995, IC = 0.016A, IE = 0.01608A
eq \o((,N) weea©K wn‡m‡e DÏxc‡Ki wWfvBmwU‡K e¨envi Kiv m¤¢e| wb‡¤œ Zv Av‡jvPbv Kiv n‡jv| DÏxc‡Ki n-p-n UªvbwR÷i e¨envi Kiv n‡q‡Q| aiv hvK, Bbcy‡U GKwU `ye©j Gwm †fv‡ëR wmMbvj (vi) cÖ‡qvM Kiv n‡jv| UªvbwR÷iwU mvaviY wbtmviK web¨vm-G Av‡Q Ges cxV AšÍM©vgx I msMÖvnK ewnM©vgx‡Z hy³ Av‡Q| vi Gi abvZ¥K Aa©P‡µi mgq B – E Rvsk‡bi m¤§yL evqvm e„w× cvq| d‡j, AwaK msL¨K B‡jKUªb GwgUvi n‡Z †em Z_v Kv‡j±‡ii w`‡K avweZ nq Ges me¸‡jv cÖevn e„w× cvq| Kv‡j±i cÖev‡ni e„w× ((IC) †em cÖev‡ni e„w×i ((IB) Zzjbvq A‡bK †ewk| (IC I (IB Gi AbycvZ‡K cÖevn jvf (() e‡j| (IC >> (IB; AZGe, cÖevn weewa©Z nq|

Gfv‡eB DÏxc‡Ki wWfvBmwU‡K weea©K ev A¨vw¤úødvqvi iƒ‡c e¨envi Kiv hvq|

eq \o((((,cÉk²(7) 
[image: image1.jpg]



[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
†Wvwcs wK?
1

L.
†Rbvi wefe ej‡Z wK eyS? 
2

M.
D³ B‡jKUªwb· wWfvBmwUi weea©b ¸YK KZ n‡e? 
3

N.
DÏxc‡Ki hš¿wUi Kvh©bxwZ eY©bv Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) cwievnxZv e„w×i Rb¨ weï× †mwgKÛv±‡i Ac`ªe¨ †gkv‡bv‡K †fvwcs e‡j|

eq \o((,L) †Kv‡bv p-n Rvskb Wv‡qv‡W ¯^ígv‡bi †fv‡ëR Øviv wegyLx evqvm cÖ‡qvM Ki‡j Rvsk‡bi ga¨ w`‡q Zwor cÖevwnZ nq bv ej‡jB P‡j| Avi, jwNô Avavb evnK Øviv †h mvgvb¨ Zwor cÖevwnZ nq Zv aªæegv‡bi Ges (A µ‡gi| Z‡e wegyLx evqv‡mi †fv‡ëR evov‡Z _vK‡j †fv‡ë‡Ri GKwU wbw`©ó gv‡bi Rb¨ nVvr K‡i Rvsk‡bi mg¯Í †iva `~ixf‚Z nq Ges wekvj gv‡bi Zwor Rvsk‡bi ga¨ w`‡q  cÖevwnZ n‡Z ïiæ K‡i| †fv‡ë‡Ri G wbw`©ó gvb‡K †Rbvi wefe e‡j| 

eq \o((,M) DÏxc‡Ki wP‡Î cÖ`wk©Z p-n-p UªvbwR÷iwUi 

wbtmviK cÖevn, IE = 100 mA 

Ges cxV cÖevn, IB = 5 mA 

†ei Ki‡Z n‡e, cÖevn weea©b ¸YK, ( = ?

Avgiv Rvwb,


( =  eq \f(IC,IE)  =  eq \f(IE ( IB,IE) = 1 (  eq \f(IB,IE) 

= 1 (  eq \f(5 mA,100 mA) = 0.95 (Ans.) 

eq \o((,N) DÏxc‡Ki wP‡Î cÖ`wk©Z B‡jKUªwbK wWfvBmwU n‡jv GKwU p-n-p UªvbwR÷i| wb‡¤œ Gi Kvh©bxwZ eY©bv Kiv n‡jv|

[image: image2.jpg]1F
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wPÎ-1

Ic‡iv³ wPÎ-1 G p-n-p UªvbwR÷‡ii evqvwms Kvh©µg †`Lv‡bv n‡q‡Q| P AÂj ev GwgUviv †_‡K Ô†nvjÕ †e‡mi g‡a¨ cÖ‡ek K‡i Ges Kv‡j±i †ewk FYvZ¥K nIqvq †nvj¸‡jv †em †_‡K Zxeªfv‡e Kv‡j±‡ii w`‡K Qz‡U hvq Ges GKUv cÖej ZworcÖev‡ni m„wó nq| G‡ÿ‡Î GwgUvi †em Rvskb m¤§yL †Suv‡K Ges Kv‡j±i †em Rvskb wegyLx †Suv‡K ivLv nq| 

m¤§yL †Suv‡Ki Kvi‡Y p AÂ‡ji GwgUv‡ii †nvj¸wj †e‡mi w`‡K cÖevwnZ n‡q GwgUvi cÖevn IE m„wó K‡i| Avevi †nvj¸‡jv n-AÂ‡ji †e‡m cÖ‡ek K‡i †mLvbKvi we`¨gvb B‡jKUªb¸‡jvi mv‡_ wgj‡Z Pvq| †em Lye cvZjv nIqvq cÖvq 5% †nvj B‡jKUª‡bi mv‡_ wg‡k †em cÖevn IB ˆZwi K‡i| Aewkó †nvj cÖvq 95% P AÂ‡ji Kv‡j±‡i cÖ‡ek K‡i Kv‡j±i  cÖevn IC ˆZwi K‡i| Gfv‡e cÖvq m¤ú~Y© GwgUvi ev wbtmivK cÖevn Kv‡j±i eZ©bx‡Z cÖevwnZ nq| 

GwgUvi As‡k Pv‡R©i cÖev‡ni Rb¨ m„ó Kv‡i›U‡K GwgUvi Kv‡i›U e‡j, †em As‡k B‡jKUªb †nvj wgj‡bi d‡j m„ó Kv‡i›U‡K †em Kv‡i›U Ges Kv‡jKUi As‡k Pv‡R©i cÖev‡ni Rb¨ Kv‡i›U‡K Kv‡j±i Kv‡i›U ejv nq| myZivs †`Lv hv‡”Q †h, GwgUvi Kv‡i‡›Ui meUzKz Kv‡j±i As†k hvq bv; A_©vr Kv‡j±i Kv‡i‡›Ui gvb GwgUvi Kv‡i‡›Ui †P‡q Kg nq| G‡ÿ‡Î, IE, IB Ges IC-Gi wb¤œiƒc m¤úK© we`¨gvb :

  IE = IB + IC.
eq \o((((,cÉk²(8) c`v_© weÁv‡bi wkÿK Rbve Avãyj  Kv‡`i Zvi `yB QvÎx gyg I wZkv‡K UªvbwR÷i ˆZwi Ki‡Z ej‡jb| gyg GK UzKiv Aa©cwievnx c`v_© wb‡q `yB cv‡k †evib Ges gvSLv‡b dmdivm †Wvwcs Kij Ges wZkv Gi wecixZ cÖwµqv K‡i gšÍe¨ Kij †h, m¨vi Avgvi ˆZwi UªvbwR÷iwU AwaK Kvh©Ki n‡e|
[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]

K.
†Wvwcs Kx?
1

L.
wecixZgyLx †Suv‡K Zwor cÖevn cvIqv hvq †Kb?
2

M.
gyg †h hš¿wU ˆZwi Kij Zvi Kg© c×wZ eY©bv Ki|
3

N.
wZkvi gšÍ‡e¨i h_v_©Zv ch©v‡jvPbv Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) weï× Aa©cwievnxi mv‡_ Lye mvgvb¨ cwigv‡Y wÎ‡hvRx ev cÂ‡hvRx †gŠ‡ji wgkÖY‡K †Wvwcs e‡j|

eq \o((,L) wecixZgyLx †Suv‡K FYvZ¥K B‡jKUªb n-UvBc e¯‘‡Z Ges abvZ¥K †nvj¸‡jv p-UvBc e¯‘‡ZB †_‡K hvq| GRb¨ Avavb cÖevwnZ bv nIqvq wecixZgyLx †Suv‡K Zwor cÖevwnZ nq bv|
eq \o((,M) Avgiv Rvwb, †evib wÎ‡hvRx I dmdivm cÂ‡hvRx †gŠj|

ZvB gyg Aa©cwievnx c`v‡_©i `ycv‡k †evib w`‡q I gvSLv‡bi As‡k dmdivm w`‡q †Wvwcs Kivi d‡j `ycv‡ki Ask p-UvBc I gvS Lv‡bi Ask n-UvBc Aa©cwievnx‡Z cwiYZ nq (d‡j mgMÖ Aa©cwievnxwU GKwU p-n-p UªvbwR÷‡i cwiYZ nq|

Kvh©c×wZ 

p-n-p UªvbwR÷i : UªvbwR÷i‡K Kvh©Ki Kivi R‡b¨ Gi `yBwU ms‡hvM‡K `yBfv‡e evqvm Kiv nq|
GLv‡b p-n (GwgUvi-†em) Rvsk‡b m¤§yL evqvm Ges n-p (Kv‡j±i-†em) Rvsk‡b cðvrgyLx evqvm Kiv n‡q‡Q| GwgUvi I †e‡mi g‡a¨ m¤§yL evqvm _vKvq cÖ_gwU n‡Z cÖPzi †nvj †e‡mi w`‡K hvq| GwgUvi-†em Rvsk‡b wKQy †nvj I B‡jKUªb G‡K Ac‡ii mv‡_ hy³ n‡q wbi‡cÿ n‡q hv‡e| Z‡e †em ¯^í †eam¤úbœ Ges nvévfv‡e †WvcvwqZ nevi Kvi‡Y G nvi 5% A‡cÿvI Kg| †e‡mi †ea AZ¨waK cvZjv nIqvi Kvi‡Y Ges nvév †Wvwcs Gi Rb¨ Ges Zzjbvg~jKfv‡e D”P FYvZ¥K Kv‡j±i †fv‡ë‡Ri AvKl©‡Yi Kvi‡Y cÖvq mg¯Í †nvjB †e‡mi ga¨w`‡q cvi n‡q hvq Ges Kv‡j±i Kv‡i›U m„wó K‡i| AZGe, †`Lv hv‡”Q †h, p-n-p UªvbwR÷‡ii ga¨w¯’Z Kv‡i›U evnK n‡”Q †nvj| evB‡ii eZ©bx‡Z Kv‡i›U evnK n‡”Q B‡jKUªb| 


eq \o((,N) gy‡gi †Wvwcs Kivi d‡j p-n-p UªvbwR÷i ˆZwi nq| Aciw`‡K wZkvi wecixZ fv‡e †Wvwcs Kivi d‡j n-p-n UªvbwR÷i ˆZwi nq|

p-n-p UªvbwR÷‡i Avavb evnK n‡jv †nvj Ges n-p-n UªvbwR÷‡i Avavb evnK n‡jv B‡jKUªb|

Avgiv Rvwb, B‡jKUªb AwaK `ªæZ ZworevnK| ZvB D”P K¤úv‡¼i eZ©bx ev Kw¤úDUvi eZ©bx‡Z n-p-n UªvbwR÷i e¨envi Kiv DËg| Avevi B‡jKUª‡bi Zwor ÿgZv ev †fv‡ëR weea©‡bi ÿgZvI AwaK| GRb¨ n-p-n UªvbwR÷i p-n-p UªvbwR÷i A‡cÿv AwaK Kvh©Kix|

myZivs, wZkvi gšÍe¨wU h_v_© wQj|

eq \o((((,cÉk²(9) cv‡ki eZ©bx‡Z 0.8 V wefe cÖ‡qv‡M IB = 10mA Ges 1V wefe cÖ‡qv‡M IB = 30mA cvIqv hvq| GLv‡b cÖevn jvf (() = 75|


 [Avb›` †gvnb K‡jR, gqgbwmsn]

K.
†Wvwcs Kv‡K e‡j?
1

L.
p-n Rskb Wv‡qv‡Wi I – V ˆewkó¨m~PK †jLwPÎ InwgK ˆewkó¨ †g‡b P‡j bv e¨vL¨v Ki|
2

M.
DÏxc‡K Ri Gi MZxq †iv‡ai gvb wbY©q Ki|
3

N.
DÏxc‡Ki eZ©bxi UªvbwR÷iwU A¨vw¤úødvqvi wn‡m‡e Dc‡hvMx wKbv Zv MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) weï× Aa©cwievnxi Zwor cwievnxZv e„w×i D‡Ï‡k¨ Gi g‡a¨ wbqwš¿Z cwigv‡Y p- UvBc ev n- UvBc Ac`ªe¨ †gkv‡bvi cÖwµqv‡K †Wvwcs e‡j|
eq \o((,L) IÕ†gi m~Îvbymv‡i, V = IR (wbw`©ó ZvcgvÎvq) GLv‡b R (†iva) †K aªæegv‡bi we‡ePbv Kiv nq| d‡j V ebvg I †jL g~jwe›`yMvgx mij‡iLv nq hvi Zvrch© n‡jv V-Gi cwieZ©‡bi mv‡_ I mgvbycv‡Z cwiewZ©Z nq| Z‡e cv‡k †`Lv‡bv p-n Rvskb Wv‡qv‡Wi ˆewkó¨m~PK †jLwPÎ n‡Z ¯úó †h, GLv‡b, I, V-Gi mgvbycvwZK nv‡i e„w× cvq bv (KviY g~jwe›`yMvgx †Kv‡bv mij‡iLv †bB)| GKvi‡YB ejv nq, p-n Rvskb Wv‡qv‡Wi I-V ˆewkó¨m~PK †jLwPÎ InwgK ˆewkó¨ †g‡b P‡j bv|

eq \o((,M) †`Iqv Av‡Q,

wefe cv_©‡K¨i cwieZ©b, (V = 1V – 0.8V = 0.2V

Zwor cÖev‡ni cwieZ©b, (I = 30mA – 10mA = 20mA = 20 ( 10–3A

†ei Ki‡Z n‡e, Ri Gi MZxq †iv‡ai gvb, R = ?

Avgiv Rvwb, R =  eq \f((V,(I) =  eq \f(0.2V,20 ( 10–3 A)

= 10( (Ans.)
eq \o((,N) DÏxc‡Ki eZ©bxi UªvbwR÷iwU A¨vgwcødvqvi wn‡m‡e Dc‡hvMx| wb‡¤œ A¨vgwcødvqvi ev ms‡KZ weea©K wn‡m‡e UªvbwR÷i eZ©bxwUi wµqv‡KŠkj e¨vL¨v Kiv n‡jv| DÏxc‡K n-p- n  UªvbwR÷i e¨envi Kiv n‡q‡Q| aiv hvK, Bbcy‡U GKwU `ye©j Gwm †fv‡ëR wmMbvj (vi) cÖ‡qvM Kiv n‡jv| GLv‡b eZ©bx‡Z UªvbwR÷iwU mvaviY wbtmviK web¨vm-G Av‡Q Ges UªvbwR÷iwU cxV AšÍM©vgx‡Z Ges msMÖvnK ewn©Mvgx‡Z mshy³ Av‡Q| vi Gi abvZ¥K Aa©P‡µi mgq B – E Rvsk‡bi m¤§yL evqvm e„w× cvq| d‡j, AwaK msL¨K B‡jKUªb GwgUvi n‡Z †em Z_v Kv‡j±‡ii w`‡K avweZ nq Ges me¸‡jv cÖevn e„w× cvq| Kv‡j±i cÖev‡ni e„w× ((IC) †em cÖev‡ni e„w×i ((IB) Zzjbvq A‡bK †ewk| (IC I (IB Gi AbycvZ‡K cÖevn jvf (() e‡j| (IC >> (IB; AZGe, cÖevn ev ms‡KZ weewa©Z nq|

eq \o((((,cÉk²(10) GKwU n-p-n UªvbwR÷vi‡K mvaviY wbtmviK web¨v‡m mw¾Z Kiv nj| G‡ÿ‡Î wbtmviK cÖevn 1.75mA Ges cxV cÖevn 0.07mA cvIqv †Mj| cieZ©x‡Z mvaviY cxV web¨v‡m wbtmviK cÖevn Ges msMÖvnK cÖevn 4 ¸Y Kiv n‡jv|
[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]

K.
cvjmvi Kv‡K e‡j?
1

L.
Aa©-cwievnx‡K Zvc w`‡j cwievnxi b¨vq AvPviY K‡i( †Kb?
2

M.
cÖ_g †ÿ‡Î cÖevn †MBb KZ?
3

N.
weea©K wn‡m‡e †Kvb web¨vm †ewk Kvh©Ki? we‡kølY Ki|
4

10 bs cÖ‡kœi DËi

eq \o((,K) N~Y©vqgvb wbDUªb bÿÎ‡K cvjmvi e‡j| 

eq \o((,L) Aa© cwievn‡K Zvc w`‡j wKQy msL¨K mn‡hvRx Abye×b †f‡½ hvq Ges wKQy †hvRb B‡jKUªb cwienb e¨v‡Û cÖ‡ek Kivi gZ h‡_ó kw³ AR©b K‡i Ges gy³ B‡jKUª‡b cwiYZ nq hv wbw`©ó wefe cv_©‡K¨ Zwor cÖevn m„wó K‡i| GRb¨ Aa©cwievnx‡K Zvc w`‡j cwievnxZv e„w× cvq|

eq \o((,M) cÖ_g †ÿ‡Î (mvaviY wbtmviK web¨v‡m),

wbtmviK cÖevn, IE = 1.75mA 

cxV cÖevn, IB = 0.07 mA 

†ei Ki‡Z n‡e, cÖevn †MBb, ( = ? 

Avgiv Rvwb,


( =  eq \f(IC,IB) =  eq \f(IE – IB, IB) =   eq \f(IE, IB) – 1=  eq \f(1.75mA,0.07mA) – 1 = 24 (Ans.) 
eq \o((,N) mvaviY cxV web¨v‡m, 

wbtmviK cÖevn, IE = 4 ( 1.75m A = 7mA 

Ges msMÖvnK cÖevn, IC = 4 (1.75mA – 0.07 mA)


= 4 ( 1.68 mA = 6.72 A 

( cÖevn weea©b ¸YK, ( =  eq \f(IC,IE) =  eq \f(6.72mA,7mA) = 0.96

A_©vr G‡ÿ‡Î msMÖvnK cÖevn, wbtmviK cÖev‡ni Zyjbvq Kg| wKšÍy mvaviY cxV web¨v‡m wbtmviK cÖevn n‡jv AšÍM©vgx (input) Ges msMÖvnK cÖevn n‡jv ewnM©vgx (output), A_©vr ewnM©vgx cÖevn < AšÍM©vgx cÖevn, myZivs mvaviY cxV web¨vm weea©K wn‡m‡e e¨envh© bq|  wKšÍy mvaviY wbtmviK web¨v‡m, 

 eq \f(ewnMÆvgx cÉevn, A¯¦MÆvgx cÉevn) =  eq \f(IC,IB) = ( = 24 

ev, ewnM©vgx cÖevn >> AšÍM©vgx cÖevn

myZivs weea©K wn‡m‡e mvaviY wbtmviK web¨vmwU †ewk Kvh©Ki|

eq \o((((,cÉk²(11) 
[m„wó K‡jR Ae Uv½vBj]

K.
jwRK †MU Kx?
1

L.
k„•Lj wewµqv wPÎmn e¨vL¨v Ki|
2

M.
cÖevn jvf ( †ei Ki|
3

N.
DÏxc‡Ki Circuit Gi Output AuvK Ges weea©b cÖwµqv eY©bv Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) jwRK †MU n‡jv GK ai‡bi B‡jKUªwbK eZ©bx hvi Øviv †hŠw³K wm×všÍ MVb Kiv hvq Ges BbcyU I AvDUcy‡Ui g‡a¨ †hŠw³K m¤úK© ¯’vcb Kiv nq|

eq \o((,L) †h ¯^-en wewµqv ïiæ n‡j Zv‡K Pvwj‡q ivLvi Rb¨ AwZwi³ †Kvb kw³i cÖ‡qvRb nq bv Zv‡K k„•Lj wewµqv e‡j|

eq \o((,M) GLv‡b,


IC = 0.95 mA


IE = 1 mA


( IB = IE – IC

= (1 – 0.95) mA


= 0.05 mA


( cÖevn jvf ( =  eq \f(IC,IB)

=  eq \f(0.95,0.05)

= 19 (Ans.) 
eq \o((,N) DÏxc‡K cÖ`Ë hš¿wU n‡jv GKwU UªvbwR÷i|

DÏxc‡K GKwU mvaviY wbtmviK weea©‡Ki eZ©bx †`Lv‡bv n‡q‡Q| wbtmviK cxV Rsk‡b GKwU `ye©j AšÍM©vgx ms‡KZ cÖ`vb Kiv nq Ges msMÖvnK eZ©bx‡Z mshy³ †iva RL †_‡K ewnM©vgx ms‡KZ MÖnY Kiv nq| fvj weea©b ev A¨v¤úwjwd‡Kkb cvIqvi Rb¨ AšÍM©vgx eZ©bx‡K me©`v m¤§yLx evqvm Kiv nq Ges Zv Kivi Rb¨ AšÍM©vgx eZ©bx‡Z AšÍM©vgx ms‡K‡Zi AwZwi³ GKwU wW.wm. †fv‡ëR VBB cÖ‡qvM Ki‡Z nq hv‡K evqvm †fv‡ëR e‡j|

m¤§yLx †SuvK †`Iqvq AšÍM©vgx eZ©bx‡Z †iva Lye Kg nq| wbtmviK-msMÖvnK eZ©bx A_©vr ewnM©vgx eZ©bx‡Z VCC e¨vUvwii gva¨‡g  wegyLx †SuvK cÖ`vb Kiv nq|

wbtmviK cxV Rsk‡b cÖhy³ ms‡K‡Zi abvZ¥K Aa©P‡µi mgq Rsk‡b m¤§yL †SuvK cÖ`vb Kiv nq|


wbtmviK-cxV Rsk‡b cÖhy³ ms‡K‡Zi abvZ¥K Aa©P‡µi mgq Rsk‡bi m¤§yL †SuvK e„w× cvq d‡j AwaK cwigvY B‡jKUªb wbtmviK †_‡K cxV-Gi ga¨w`‡q msMÖvn‡K cÖevwnZ nq Ges msMÖvnK cÖevn e„w× cvq| ZvB †e‡o hvIqv msMÖvnK cÖevn (IC) fvi †iva RL G AwaK cwigvY wefe cZb m„wó K‡i| A_©vr ewnM©vgx‡Z AwaK †fv‡ëR cvIqv hvq| ms‡K‡Zi FYvZ¥K Aa©P‡µi Rb¨ wbtmviK-cxV Rsk‡bi m¤§yLx †SuvK n«vm cvq d‡j msMÖvnK cÖevnI K‡g hvq| msMÖvnK cÖevn K‡g hvIqvq ewnM©vgx †fv‡ëRI n«vm cvq Z‡e Zv AšÍM©vgx †_‡K †ewk nq| Gfv‡e UªvbwR÷i †Kv‡bv `ye©j ms‡KZ‡K A¨v¤úwjdvB ev weewa©Z K‡i|

eq \o((((,cÉk²(12) A‡bK ˆe`y¨wZK hš¿ Av‡Q †h¸‡jv mivmwi AC mieivn jvB‡b e¨envi Kiv hvq bv| GRb¨ GKgywLKi‡Yi cÖ‡qvRb c‡o| GKwU GKgywLKviK Aa©Zi½ ev c~Y© Zi½ n‡Z cv‡i| mvaviYZ PviwU Rvskb Wv‡qvW e¨envi K‡i GKwU c~Y© Zi½ GKgyLxKviK cÖ¯‘Z Kiv nq|
[KvigvB‡Kj K‡jR, iscyi]

K.
UªvbwR÷i Kx?
1

L.
Kxfv‡e Aa©cwievnx mvaviY cwievnx‡Z iƒcvšÍwiZ nq?
2

M.
GKwU c~Y©Zi½ GKgyLxKvi‡Ki eZ©bxwPÎ A¼b K‡i BbcyU I AvDUcyU Zi½ †`LvI|
3

N.
`ywU Wv‡qvW e¨envi K‡i wK ÒMÓ bs cÖ‡kœ cÖ`Ë wWfvBmwU cÖ¯‘ZKiY m¤¢e? G‡ÿ‡Î eZ©bxwPÎ BbcyU I AvDUcyUmn we‡kølY Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) `ywU p-n Rvskb‡K we‡kl c×wZ‡Z mshy³ Ki‡j AZ¨šÍ ¸iæZ¡c~Y© †h wWfvBm ev hš¿ ˆZwi nq Zv‡K UªvbwR÷i e‡j|

eq \o((,L) †Kv‡bv Aa©cwievnxi ZvcgvÎv e„w× Ki‡j Zv mvaviY cwievnx‡Z iƒcvšÍwiZ nq| cig k~b¨ ZvcgvÎvq Aa©cwievnxi B‡jKUªb¸‡jv cigvYy‡Z `„pfv‡e Ave× _v‡K| GB ZvcgvÎvq mn‡hvMx AbyeÜb¸‡jv LyeB mej nq Ges me¸‡jv †hvRb B‡jKUªbB mn‡hvMx AbyeÜb ˆZwi‡Z e¨¯Í _v‡K, d‡j †Kv‡bv gy³ B‡jKUªb _v‡K bv| hLb ZvcgvÎv e„w× Kiv nq ZLb Zvckw³i Kvi‡Y wKQy msL¨K mn‡hvMx AbyeÜb †f‡½ hvq Ges wKQy B‡jKUªb gy³ nq| ZvcgvÎv e„w× †c‡Z _vK‡j wKQy msL¨K †hvRb B‡jKUªb cwienb e¨v‡Û cÖ‡ek Kivi g‡Zv h‡_ó kw³ AR©b K‡i Ges gy³ B‡jKUª‡b cwiYZ nq| Gmgq mvgvb¨ wefe cv_©K¨ cÖ‡qv‡M gy³ B‡jKUªb¸‡jv Zwor cÖevn m„wó K‡i A_©vr ZLb Zv mvaviY cwievnx‡Z iƒcvšÍwiZ nq|

eq \o((,M) GKwU c~Y©Zi½ GKgyLxKvi‡Ki eZ©bx wPÎ, BbcyU I AvDUcyU Zi½ wb‡P A¼b Kiv n‡jv :



[image: image3.emf]   

BbcyU  

D 1   I  D 3   ‰i AvDU cyU  

D 2   I  D 4   ‰i AvDU cyU  

ˆgvU   AvDU cyU  


eq \o((,N) `yBwU Wv‡qvW e¨envi K‡i ÔMÕ bs cÖ‡kœ cÖ`Ë wWfvBmwU cÖ¯‘Z m¤¢e| G‡ÿ‡Î eZ©bx wPÎ BbcyU I AvDUcyUmn wb‡P we‡kølY Kiv nj|

wPÎ : c~Y© Zi½ GKgyLx KviK eZ©bx


[image: image4.emf]   
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wPÎ : BbcyU I AvDUcyU Zi½

aiv hvK, BbcyU †fv‡ë‡Ri GKwU c~Y© P‡µi Dcwi A‡a©‡Ki Rb¨ A cÖvšÍ abvZ¥K| GgZve¯’vq, Wv‡qvW D1 Gi ga¨ w`‡q Zwor cÖevwnZ n‡e| wKš‘ B cÖvšÍ FYvZ¥K _vKvi Kvi‡Y Wv‡qvW D2 Gi ga¨ w`‡q †Kej cÖevn _vK‡e bv| G‡ÿ‡Î OAD1CQPO c‡_ Zwor cÖevwnZ nq| Avevi c~Y©P‡µi wb¤œv‡a©i Rb¨ A cÖvšÍ FYvZ¥K Ges B cÖvšÍ abvZ¥K e‡j Wv‡qvW D2 Gi ga¨ w`‡q Zwor cÖevwnZ n‡e wKš‘ Wv‡qvW D1 Gi ga¨ w`‡q cÖevn _vK‡e bv| G‡ÿ‡Î OBD2CQPO c‡_ Zwor cÖevwnZ nq| Dfq †ÿ‡Î †jvW RL Gi ga¨ w`‡q Zwor Q †_‡K P Gi w`‡K A_©vr GKB w`‡K cÖevwnZ n‡e| d‡j GKwU c~Y© Zi½ GKgyLx Zi‡½ cwiewZ©Z n‡e|

eq \o((((,cÉk²(13) 

[ewikvj K¨v‡WU K‡jR, ewikvj]

K.
P-N-P- UªvbwR÷vi Kv‡K e‡j?
1

L.
†Kvb UªvbwR÷‡ii mvaiY cxV web¨v‡m Zwor cÖev‡ni weea©b wKfv‡e nq? 
2

M.
BbcyU wmMb¨vj 50(A n‡j, DÏxc‡K D‡jøwLZ eZ©bx‡Z GwgUvi Kv‡i›U †ei Ki| 
3

N.
DÏxc‡K wWfvB‡mi wfZi Mwiô Avavb evn‡Ki cÖevn eZ©bx Gu‡K eY©bv Ki| 
4

13 bs cÖ‡kœi DËi

eq \o((,K) GKwU N-UvBc †Kjv‡mi Dfq w`‡K GKwU K‡i P-UvBc †Kjvm m¨vÛDBP K‡i †h UªvbwR÷i ˆZwi nq Zv‡K P-N-P UªvbwR÷vi e‡j|  

eq \o((,L) UªvbwR÷‡ii mvaviY cxV web¨v‡m AšÍM©vgx cÖevn n‡”Q wbtmiK cÖevn IE Ges ewnM©vgx cÖevn n‡”Q msMÖvnK cÖevn IC| msMÖvnK cxV †fv‡ëR VCB aªæe n‡j IC I IE AbycvZ‡K cÖevn weea©b ¸YK e‡j| MvwYwZKfv‡e, ( = eq \b(\f(IC,IE))VCB| GLv‡b, ( <1  nIqvq ewnM©vgx‡Z IC  cÖevn wewewa©Z nq bv| wKš‘ cxV cÖevn n‡Z msMÖvnK cÖevn A‡bK †ewk _v‡K| A_©vr IC, IE Gi ( ¸Y|

eq \o((,M) GLv‡b D‡jøwLZ eZ©bxwU GKwU mvaviY wbtmviK eZ©bx BbcyU wmMb¨vj ev AšÍM©vgx cÖevn n‡”Q cxV cÖevn, IB| 

( IB = 50 (A 

( = 100 

Avgiv Rvwb, 

( =  eq \f(IC,IB) 
ev, IC = IB ( ( 

= (50 ( 100) (A 

= 5000 (A 

Avevi, 

GwgUvi Kv‡i›U, IE = IC + IB 

= ( 5000 + 50) (A 

= 5050(A 

AZGe, DÏxc‡Ki D‡jøwLZ eZ©bx‡Z GwgUvi Kv‡i›U, 5050(A| 

eq \o((,N) DÏxc‡K D‡jøwLZ UªvbwR÷iwU n-p-n UªvbwR÷i| 


wP‡Î, evgw`‡Ki GwgUvi †em Rskb‡K m¤§yL  †Suv‡K ivLv n‡q‡Q| d‡j, p- AÂj, n-AÂ‡ji Zzjbvq †ewk abvZ¥K n‡”Q| Gi d‡j n- AÂ‡ji B‡jKUªb¸‡jv mn‡RB p-AÂ‡j Avm‡Z cv‡i| A_©vr GwgUvi †_‡K B‡jKUªb¸‡jv †e‡m P‡j Av‡m| GLv‡b wP‡Î, 


eZ©bx‡Z Zwor cÖevn †`Lv‡bv nj| GLv‡b †em I GwgUv‡ii g‡a¨ BbcyU wmMb¨vj cÖ‡qvM Kiv nq Ges Kv‡j±i I GwgUv‡ii ga¨ †_‡K AvDUcyU †bqv nq| GLv‡b, BbcyU Ges AvDUcyU Dfq‡ÿ‡Î GwgUvi Kgb| 
eq \o((((,cÉk²(14) f‚wg cÖevn, IB = 0.2 ( 10(3 A

wbtmviK cÖevn, IE = 10 ( 10(3 A|

[ivRkvnx K‡jR]

K.
UªvbwRói Kv‡K e‡j?
1

L.
Wv‡qvW †Kb GKgyLxKviK wn‡m‡e e¨en„Z nq- e¨vL¨v Ki|
2

M.
Kv‡i›U †MBb ( wbY©q Ki|
3

N.
VCC = 20V Ges Zvi †iva RL = 1000( n‡j wbtmiK Ges msMÖvn‡Ki g‡a¨ wefe cZb VCE = 10.2V n‡e- e³e¨wUi h_v_©Zv hvPvB Ki|
4

14 bs cÖ‡kœi DËi

eq \o((,K) UªvbwR÷i n‡”Q wZb cÖvšÍwewkó GKwU Aa©cwievnx wWfvBm hvi AšÍgyL©x cÖevn‡K wbqš¿b K‡i ewngyLx cÖevn, wefe ÿgZv Ges ÿgZv wbqš¿Y Kiv nq|

eq \o((,L) p ( n Rvskb Wv‡qvW‡K m¤§yLx evqvm hy³ Ki‡j GwU we`y¨r cwienb K‡i, wKš‘ wegyLx evqv‡m hy³ Ki‡j we`y¨r cwienb K‡i bv ZvB †Kvb Gwm Dr‡mi mv‡_ GKwU Wv‡qvW Ges GKwU †iva †kÖwY‡Z hy³ Ki‡j Gwm †fv‡ë‡Ri abvZ¥K Aa©P‡µi mgq Wv‡qv‡Wi ga¨w`‡q Zwor cÖevwnZ nq Ges †iv‡a AvDUcyU †fv‡ëR cvIqv hvq| wKš‘ FbvZ¥K Aa©P‡µi mgq ZworcÖevwnZ nq bv Ges AvDUcyU †fv‡ëR k~b¨| G‡Z AvDUcy‡U mgmyLx, Z‡e cwieZx© gv‡bi wWwm †fv‡ëR cvIqv hvq| aviK e¨envi K‡i cwieZ©x gv‡bi wWwm †fv‡ëR‡K AcwieZx© gv‡bi wWwm †fv‡ë‡R iƒcvšÍi Kiv hvq| GKvi‡bB Wv‡qvW GKgyLx KviK wn‡m‡e e¨en„Z nq| 

eq \o((,M) †`Iqv Av‡Q,

f‚wg cÖevn, IB = 0.2 ( 10(3 A

Ges wbtmviK cÖevn, IE = 10 ( 10(3 A

†ei Ki‡Z n‡e, Kv‡i›U †MBb, ( = ?

G‡ÿ‡Î msMÖvnK cÖevn, IC = IE ( IB = 10(10(3 A ( 0.2 ( 10(3 A


= 9.8 ( 10(3 A

Avgiv Rvwb, ( =  eq \f(IC,IB) =  eq \f(9.8 ( 10(3 A, 0.2 ( 10(3A) 

= 49 (Ans.) 
eq \o((,N) ewngyLx© eZ©bx‡Z Kvk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 

+VCC ( VCE ( ICRL = 0

ev, VCE = VCC ( IC RL
†`Iqv Av‡Q, VCC = 20V Ges RL = 1000(
Z`ycwi, IC = 9.8 ( 10(3 A (ÔMÕ Ask n‡Z cvB)

( VCE = 20V ( 9.8 ( 10(3 A ( 1000(

= 20V ( 9.8 V


= 10.2 V

myZivs, wb:mviK Ges msMÖvn‡Ki g‡a¨ wefe cvZb VCE = 10.2V n‡e|

eq \o((((,cÉk²(15) 

[†g‡UªvcwjUb K‡jR, XvKv]

K.
NUbv w`M‡šÍi msÁv `vI|
1

L.
`yÕwU wecixZ w¯ú‡bi B‡jKUªb †PŠ¤^K‡ÿÎ m„wó Ki‡Z cv‡i bv KviY e¨vL¨v Ki|
2

M.
DÏxc‡K D‡jøwLZ 1g UªvÝwR÷v‡ii †em Kv‡i›U KZ?
3

N.
DÏxc‡K D‡jøwLZ UªvbwR÷viØ‡q cÖevn weea©‡bi Rb¨ †KvbwU AwaK Dc‡hvMx n‡e( MvwYwZK we‡køl‡Yi mvnv‡h¨ e¨vL¨v Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) K…ò wee‡ii †mvqvR¯‹vBì e¨vmv‡a©i †Mvj‡Ki wfZi †_‡K †Kv‡bv Av‡jv †ewi‡q Avm‡Z cv‡i bv, ZvB Gi wfZ‡ii †Kv‡bv NUbv evB‡i †Kv‡bv ch©‡eÿK †`L‡Z cvq bv| GRb¨ K…ò weei‡K †K›`ª K‡i †mvqvR©¯‹vBì e¨vmv‡a©i †MvjK‡K NUbv w`MšÍ e‡j| 

eq \o((,L) `ywU wecixZ w¯ú‡bi B‡jKUªb gv‡b B‡jKUªbØq ci¯úi wecixZ w`‡K (†hgb, mgeZx© - wemgveZx©) Nyi‡Q| G‡ÿ‡Î KzÛjx AvKv‡i ev e„ËvKv‡i ZworcÖev‡ni `iæb Avweó †PŠ¤^K‡ÿ‡Îi w`K wba©vi‡Y †d¬wgs Gi Wvbn¯Í wbqg AbymiY K‡i cvB, B‡jKUªbØ‡qi N~Y©‡Yi `iæb Avweó †PŠ¤^K †ÿ‡Îi w`K ci¯úi wecixZ n‡e| G †PŠ¤^K †ÿÎØ‡qi gvb mgvb nIqvq Giv ci¯ú‡ii cÖfve‡K bvKP K‡i †`‡e| GKvi‡Y `ywU wecixZ w¯ú‡bi B‡jKUªb †PŠ¤^K‡ÿÎ m„wó Ki‡Z cv‡ibv|

eq \o((,M) DÏxc‡K D‡jøwLZ 1g UªvbwR÷iwUi cÖevn weea©b ¸YK, 

( = 0.96 

Ges wbtmviK cÖevn, I​E = 1.1 mA

†ei Ki‡Z n‡e, Gi †em Kv‡i›U, IB = ?

Avgiv Rvwb, msMÖvnK cÖevn, IC  n‡j,  ( =  eq \f(IC,IE) 
( IC = (IE = 0.96 ( 1.1mA = 1.056mA

Avgiv Rvwb, IE = IB + IC 

( IB= IE ( IC = (1.1 ( 1.056)mA = 0.44mA (Ans.)

eq \o((,N) DÏxc‡K 1g UªvbwR÷‡ii cÖevn weea©b ¸YK, (1 = 0.96

Ges cÖevn jvf, (1 =  eq \f(IC,IB) =  eq \f(1.1 mA,0.044 mA) = 23.9

wØZxq UªvbwR÷‡ii,

wb:mviK cÖevn, IE = 1.487mA Ges msMÖvnK cÖevn IC = 1.28 mA

( Gi cxV cÖevn, IB = IE ( IC = 1.487 mA ( 1.28 mA = 0.207 mA

( wØZxq UªvbwR÷iwUi cÖevn weea©b ¸YK, (2 =  eq \f(IC,IE) =  eq \f(1.28 mA, 1.487 mA) 

= 0.86

Ges cÖevn jvf, (2 =  eq \f(IC,IB) =  eq \f(1.28 mA,0.207 mA) = 6.18

jÿ¨ Kwi ‡h, 0.96 > 0.86 Ges 23.9 > 6.18

ev,  (1 > (2 Ges (1 > (2
wØZxq UªvbwR÷‡ii Zzjbvq cÖ_g UªvbwR÷‡ii cÖevn weea©b ¸bK Ges cÖevn jvf DfqB A‡bK †ewkgv‡bi nIqvq GUv ¯úó †h, DÏxc‡K D‡jøwLZ UªvbwR÷iØ‡qi cÖ_gwU cÖevn weea©‡bi Rb¨ AwaK Dc‡hvMx n‡e|

eq \o((((,cÉk²(16) †`vKv‡b wM‡q †invb GKwU UªvbwR÷i wKbj hvi IC = 105 mA Ges IB = 2.05 mA | Zgvj Av‡iKwU UªvbwR÷i wKbj hvi IC = 27 mA Ges IB = 0.65 mA|
 [w`bvRcyi miKvwi K‡jR, w`bvRcyi ]

K.
†Wvwcs Kv‡K e‡j?
1

L.
gnvwe‡k¦i m¤úÖmviY wK Pj‡ZB _vK‡eÑ e¨vL¨v Ki|
2

M.
UªvbwR÷i `ywUi IE Gi gvb KZ?
3

N.
†inv‡bi †P‡q Zgv‡ji UªvbwR÷‡ii ( f¨vjy †ewk bv Kg wQjÑ MvwYwZKfv‡e we‡kølY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) weï× (PZz‡h©vRx) Aa©cwievnxi Zwor cwievwnZv e„w×i D‡Ï‡k¨ Gi g‡a¨ mywbqwš¿Zfv‡e wÎ‡hvRx ev cÂ‡hvRx c`v‡_©i cigvYy †gkv‡bvi cÖwµqv‡K †Wvwcs e‡j| 

eq \o((,L) gnvwe‡k¦i m¤úÖmviY Pj‡ZB _vK‡e, bv †_‡g hv‡e Zv wbf©i K‡i gnvwe‡k¦i WvK g¨vUvi Ges WvK© GbvwR©i Mo Nb‡Z¡i Ici| hw` GB Mo NbZ¡ AZ¨šÍ Aígv‡bi nq Z‡e gnvwe‡k¦i gnvKl© e‡ji wb¤œgv‡bi Kvi‡Y Gi m¤úÖmviY Pj‡ZB _vK‡e| Avi hw` D³ Mo NbZ¡ GKwU wbw`©ó msKU gv‡bi †P‡q †ewk nq Zvn‡j cÖej gnvK‡l©i Uv‡b gnvwe‡k¦i m¤úÖmviY GKmgq †_‡g †h‡Z eva¨ n‡e Ges gnvwek¦ ZLb µgk msKzwPZ n‡q wm½yjvwiwUi w`‡K P‡j hv‡e| 

eq \o((,M) †`Iqv Av‡Q,

cÖ_g UªvbwR÷‡ii msMÖvnK cÖevn, IC1 = 105 mA

Ges cxV cÖevn, IB1 = 2.05 mA

wØZxq UªvbwR÷‡ii msMÖvnK cÖevn, IC2 = 27 mA

Ges cxV cÖevn, IB2 = 0.65 mA

†ei Ki‡Z n‡e, UªvbwR÷i `ywUi wbtmviK cÖevn IE1 = ?, IE2 = ?

Avgiv Rvwb, UªvbwR÷‡ii †ÿ‡Î mvaviY fv‡e, IE = IC + IB
( cÖ_g UªvbwR÷‡ii †ÿ‡Î IE1 = IC1 + IB1

= 105 mA + 2.05 mA


= 107.05 mA

Ges 2q UªvbwR÷‡ii †ÿ‡Î, IE2 = IC2 + IB2

= 27 mA + 0.65 mA


= 27. 65 mA

107.05 mA, 27. 65 mA Ans.

eq \o((,N) Avgiv Rvwb, UªvbwR÷‡ii weea©K eZ©bxi mvaviY cxV web¨v‡m, cÖevn weea©b ¸YK, ( =  eq \f(IC,IE) 
( †inv‡bi UªvbwR÷iwUi ( Gi f¨vjy, (1 =  eq \f(IC1, IE1) 

=  eq \f(105 mA, 27.05 mA) = 0.98

Ges Zgv‡ji UªvbwR÷‡ii ( Gi f¨vjy ev gvb, (2 =  eq \f(IC2, IE2) 

=  eq \f(27 mA, 27.65 mA) 

= 0.9765

jÿ¨Kwi,  0.9765 < 0.98

ev, (1 < (2
myZivs, †inv‡bi †P‡q Zgv‡ji UªvbwR÷‡ii ( f¨vjæ Kg wQj|


eq \o((((,cÉk²(17) 
[Gg. wm. K‡jR. wm‡jU]

K.
Rvskb Wv‡qvW Kx?
1

L.
Wv‡qvW I wØ‡giæ UªvbwR÷‡ii g‡a¨ cv_©K¨ Kx?
2

M.
DÏxcK n‡Z ( I ( Gi g‡a¨ m¤úK© ¯’vcb K‡i †`LvI †h, ( =  eq \f((,1 (() 
3

N.
DÏxcKwU‡Z IC, IE Ges IB Gi g‡a¨ Kvi gvb me‡P‡q Kg? MvwYwZKfv‡e we‡kølY Ki| [ †hLv‡b ( = 10]
4

17 bs cÖ‡kœi DËi

eq \o((,K) GKwU p UvBc c`v‡_©i UzKiv Ges GKwU n- UvBc c`v‡_©i UzKiv ci¯úi †Rvov jvMv‡j †h Aa©cwievnx e¯‘ ev †KŠkj ˆZwi nq Zv‡K Rvskb Wv‡qvW e‡j| 

eq \o((,L) Wv‡qvW I wØ‡giæ UªvbwR÷‡ii ga¨Kvi cv_©K¨ wb¤œiƒc:

	Wv‡qvW
	wØ‡giæ UªvbwR÷i

	i. `ywU wfbœ Aa©cwievnx c`v‡_©i UzKiv †Rvov jvwM‡q Wv‡qvW ˆZwi Kiv nq|
	i. `ywU p UvBc c`v‡_©i gv‡S GKwU n- UvBc c`v_© A_ev `ywU n-UvBc c`v‡_©i mv‡S GKwU p- UvBc c`v_© ¯’vcb K‡i wØ‡giæ UªvbwR÷i ˆZwi Kiv nq|

	ii. Wv‡qvW‡K Gwm-wWwm †iKwUdvqvi wn‡m‡e e¨envi Kiv hvq|
	ii. wØ‡giæ UªvbwR÷i‡K ˆe`y¨wZK ms‡KZ weea©K ev A¨vw¤úødvqvi Ges `ªæZ MwZi myBP wnmv‡e e¨envi Kiv hvq|


eq \o((,M) wØ‡giæ UªvbwR÷‡ii weea©K eZ©bxi mvaviY cxV web¨v‡m msMÖvnK cÖevn I wb:mviK cÖev‡ni AbycvZ‡K cÖevn weea©b ¸YK (() e‡j| Aciw`‡K, mvaviY wb:mviK web¨v‡mi msMÖvnK cÖevn I cxV cÖev‡ni AbycvZ‡K cÖevn jvf (() e‡j|

msÁvg‡Z, ( =  eq \f(IC,IE)  Ges  ( =  eq \f(IC,IB) 
(  eq \f((,() = C,IE)  eq \f(, eq \f(IC,IB) )
=  eq \f(IB,IE)  ev,  eq \f(IE, IB)  =  eq \f((,() 
ev,  eq \f(IC + IB, IB) =   eq \f((,()  ev,  eq \f(IC,IB) + 1 =  eq \f((,() ev, ( + 1 =   eq \f((,() 
ev, 1 =  eq \f((,() ( ( ev, (  eq \b\bc(\f(1, () (1) = 1

ev, (  eq \f(1 ( (, () = 1  (( =  eq \f((, 1 ( () [ †`Lv‡bv n‡jv] 

eq \o((,N) †`Iqv Av‡Q,

cÖevn jvf, ( = 10

DÏxc‡Ki eZ©bxi evg jy‡c Kvk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 

+ VBB ( (3k() IB – VBE   = 0..........(i)

GLv‡b, VBB = 3 volt Ges wmwjK‡bi ˆZwi cxV wb:mviK ( hv GKwU p - n Rvskb) Rvsk‡bi wefe cZb cÖvq 0.7 †fvë|

( VBE = 0.7 volt

((i) n‡Z cvB, (3k() IB + VBE = VBB
ev, (3k() IB = VBB ( VBE
( IB =  eq \f(VBB ( VBE, 3k() =  eq \f(3V ( 0.7V, 3000()= 7.67 ( 10(4A

†h‡nZz, ( = 10 (  eq \f(IC,IB) = 10 ev, IC = 10IB = 10 ( 7.67 ( 10(4A


= 7.67 ( 10(3A

Ges IE = IC + IB = 7.67 ( 10(3A + 7.67 ( 10(4 A


= 8.43 ( 10(3 A

IC, IB Ges IE Gi gvb Zzjbv K‡i cvB,

7.67 ( 10(4 A < 7.67 ( 10(3 A < 8.43 ( 10(3 A

ev, IB < IC < IE
myZivs, DÏxcKwU‡Z IC , IE Ges IB Gi g‡a¨ IB Gi gvb me‡P‡q Kg|

eq \o((((,cÉk²(18) 

[miKvwi †Kwm K‡jR, wSbvB`n]

K.
m¤§yLeZx© †SuvK Kv‡K e‡j?
1

L.
p- UvBc Aa©-cwievnx wKfv‡e ˆZwi nq e¨vL¨v Ki|
2

M.
DÏxc‡Ki weea©‡Ki cÖevn weea©b ¸YK 0.92 n‡j cÖevn jvf †ei Ki|
3

N.
DÏxc‡Ki D‡jøwLZ AvDUcyU wmMbvj‡K WvqW e¨envi K‡i wKfv‡e c~Y©Zi½ †iKwUdvB Ki‡e Zv (cÖ‡qvRbxq eZ©bxi ms‡hvMmn) we‡kølY Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †Kvb p-n Rvskb Wv‡qv‡Wi p-cÖvšÍ‡K †Kv‡li abvZ¥K cÖv‡šÍi mv‡_ I n-cÖvšÍ‡K †Kv‡li FbvZ¥K cÖv‡šÍi mv‡_ ms‡hvM w`‡j B‡j±ªb I †nvj¸‡jv ci¯ú‡ii m¤§yL w`‡K AMÖmi nq| G‡K m¤§yL †SuvK e‡j| 

eq \o((,L) weï× Aa© cwievnxi mv‡_ ch©vq mviYxi Z…Zxq †kÖYxi †gŠj †hgb: Al,B BZ¨vw` Øviv †Wvwcs K‡i p-type Aa©cwievnx ˆZix Kiv nq| GLv‡b, msL¨v Mwiô Avavb evnK nj †nvj| 

weï× Rv‡g©wbqvg I wmwjK‡bi m‡½ 3 †hvRx †gŠj †hgb M¨vwjqvg, A¨vjywgwbqvg BZ¨vw` Ac`ªe¨ mvgvb¨ cwigv‡Y wbqwš¿Zfv‡e †gjv‡bv n‡j p-UvBc †Kjvm ˆZwi Kiv hvq| A¨vjywgwbqv‡gi †h‡nZz wZbwU †hvRbx B‡jKUªb i‡q‡Q GB cigvYy Zvi Pvicv‡ki Rv‡g©wbqvg ev wmwjKb cigvYyi wZbwU †hvRb B‡jKUª‡bi m‡½ mg‡hvRx eÜb ˆZwi K‡i| myZivs †`Lv hv‡”Q †h Rv‡g©wbqvg ev wmwjKb cigvYyi PZz_© B‡jKUªb †Kvb mg‡hvRx eÜb ˆZwi K‡i bv| KviY A¨vjywgwbqv‡gi GKwU B‡jKUª‡bi NvUwZ i‡q‡Q| B‡jKUª‡bi G NvUwZi Rb¨ A¨vjywgwbqv‡gi cigvby‡Z GKwU †nv‡ji m„wó n‡e Ges Gfv‡e m„ó †nvj¸‡jv B‡jKUªb MÖn‡Y D`MÖxe _vK‡e| myZivs p-UvBc Aa©cwievnx‡Z abvZ¥K ZwoZvavbB gyL¨ f‚wgKv cvjb K‡i| A_©vr †nvjB G‡ÿ‡Î msL¨v ¸iæ evnK Ges msL¨vjNy evnK|

eq \o((,M) GLv‡b, 

wbtmviK cÖven IE = 1 mA

weea©b ¸YK  ( = 0.92

awi, msMÖvnK I cxV cÖevn h_vµ‡g,

IC I IB Ges cÖevn jvf (.

AvgivRvwb,

( =  eq \f(IC,IE) 
ev, IC = ( ( IE
ev, IC = 0.92 ( 1

( IC = 0.92 mA

Avevi, IB = IE ( IC​

ev, IB = 1 ( 0.92

( IB = 0.08 mA

GLb, ( =  eq  \f(IC,IB) 
ev, ( =  eq \f(0.92, 0.08) 
( ( = 11.5

myZivs, cÖevn jvf 11.5|

eq \o((,N) DÏxc‡Ki output  †fv‡ëR‡K Aa©Zi½ Ges c~Y©Zi½-G `y cÖKv‡i GKgyLxKiY Kiv hvq| wb‡P Aa©Zi½ †iKwUdvqv‡ii wµqv‡KŠkj e¨vL¨v Kiv n‡jv : 



wP‡Î GKwU p-n Rvskb‡K †iKwUdvqvi wn‡m‡e †`Lv‡bv n‡q‡Q| eZ©bxwU GKwU cwieZ©x †fv‡ëR Dr‡mi mv‡_ mshy³| d‡j Dr†mi cÖwZP‡µi GK Aa©P‡µ RvskbwU m¤§yL evqv‡m Ges Aci Aa©P‡µ cðvrgyLx evqv‡m _vK‡e| hLb A cÖvšÍ Z_v p- AÂj abvZ¥K wefehy³ (wPÎ-K), ZLb p-n RvskbwU m¤§yL evqvmcÖvß nq| d‡j eZ©bx‡Z mshy³ †jvW †iwR÷¨vÝ RL Gi ga¨w`‡q we`y¨r cÖevn P‡j| Avevi, A cÖvšÍ Z_v p- G hLb FYvZ¥K wefehy³ nq, ZLb p-n RvskbwU cðvrgyLx evqvmcÖvß nq|  

d‡j †jvW †iwR÷¨vÝ RL Gi ga¨ w`‡q †Zgb †Kv‡bv cÖevn P‡j bv Ges RL Gi `yB cÖv‡šÍ †Kv‡bv wefe cv_©K¨ cvIqv hvq bv| 

myZivs †`Lv hv‡”Q †h, †iv‡ai wfZi w`‡q GKwU weiwZhy³ wKš‘ me©`v GKgyLx cÖevn hv‡”Q| †iv‡ai  wfZi w`‡q Drcbœ cÖevn ebvg mgq †jLwPÎ AsKb Ki‡j (M) bs wP‡Îi gZ †`Lv‡e| †jLwPÎ n‡Z mn‡R eySv hvq †h Gwm mieiv‡ni GKwU c~Y© P‡µi DcwiA‡a©i `iæY RL †iv‡ai ga¨ w`‡q cÖevn †M‡jI wbgœv‡a©i `iæY †Kv‡bv cÖevn hv‡e bv| c~Y©P‡µi GK  A‡a©‡Ki `iæY cÖevn cvIqv hvq e‡j Ges †m cÖev‡ni w`K GKB _v‡K e‡j G‡K Aa©Zi½ GKgyLxKiY ejv nq|

eq \o((((,cÉk²(19) GKwU Kgb †em ms‡hv‡M _vKv UªvbwR÷‡ii wb:mviK I †em cÖevn h_vµ‡g 0.85 mA Ges 0.05 mA.

[Avãyj Kvw`i †gvjøv wmwU K‡jR, biwms`x]

K.
kw³ e¨vÛ Kx?
1

L.
UªvbwR÷‡ii †Kvb Ask me‡P‡q †ewk †Wvwcs Kiv nq Ges †Kb?
2

M.
DÏxc‡Ki UªvbwR÷iwUi weea©b d¨v±i wbY©q Ki|
3

N.
wb:mviK I †em cÖevnØq wØ¸Y Kiv n‡j UªvbwR÷iwUi cÖevn jv‡fi cwieZ©b MvwYwZKfv‡e we‡kølY|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv c`v‡_©i wewfbœ cigvYy‡Z wKš‘ GKB Kg c‡_ AveZ©biZ B‡jKUªb¸‡jvi kw³i me©wb¤œ I m‡e©v”P gv‡bi ga¨eZ©x cvjøv‡K kw³ e¨vÛ e‡j| 

eq \o((,L) UªvbwR÷‡i GwgUvi I Kv‡j±i Dfq‡KB †em A‡cÿv A‡bK †ewk †WvcvwqZ Kiv nq Ges Df‡qiB cyiæZ¡ †ewk nq| Z‡e Drcbœ Zvc hv‡Z ZvovZvwo ÿqcÖvß nq Zvi Rb¨ Kv‡j±‡ii cyiæZ¡ me‡P‡q †ewk nq| Z‡e msMÖvn‡Ki †P‡q GwgUvi‡K †ewk †Wvwcs Kiv nq| eûmsL¨K msL¨v ¸iæ Avavb evnK †hvMvb w`‡Z Giƒc Kiv nq| Kv‡j±i I †em‡K Zzjbvg~jKfv‡e Kg †Wvwcs Kiv nq hv‡Z Giv GwgUvi n‡Z Avavb evnK ¸‡jv‡K MÖnY Ki‡Z eva¨ nq| msMÖvnK Ges cxVI hw` GwgUv‡ii g‡Zv mgvb †Wvcvqb Kiv n‡Zv Z‡e GwgUvi n‡Z cxV ev msMÖvn‡Ki w`‡K Avavb evnK¸‡jv avweZ n‡Zv bv Ges UªvbwR÷iwU AKvh©Ki n‡q †h‡Zv| 

eq \o((,M) †`Iqv Av‡Q, wbtmviK cÖevn, IE = 0.85 mA


†ei cÖevn, IB = 0.05 mA


†ei Ki‡Z n‡e, weea©b d¨v±i, ( = ?
Avgiv Rvwb, 

( =  eq \f(IC,IE) =  eq \f(IE ( IB, IE) = 1 (  eq \f(IB, IE)  = 1 (  eq \f(0.05mA, 0.85 mA) =  eq \f(16,17) = 0.94 (Ans.) 

eq \o((,N) DÏxc‡K ewY©Z DcvËg‡Z,

cÖevn jvf, ( =  eq \f(IC, IB) =  eq \f(IE ( IB, IB) 
=  eq \f(IE,IB) ( 1 =  eq \f(0.85 mA, 0.05mA) ( 1 = 16

c~‡e©i Zzjbvq wØ¸Y Kiv n‡j wb:mvi‡Ki bZzb gvb,

IE( = 2IE = 2 ( 0.85mA = 1.7 mA

Ges †em cÖev‡ni bZzb gvb, IB​( = 2IB = 2 ( 0.05 mA = 0.1 mA

G‡ÿ‡Î, cÖevn jvf, ( =  eq  \f(IC(, IB(​) =  eq \f(IE( ( IB​(, IB​()
=    eq  \f(IE(, IB(​) (1 =  eq \f(1.7 mA, 0.1 mA) (1 = 17 ( 1 = 16

myZivs, wb:mviK I †em cÖevnØq wØ¸Y Kiv n‡j UªvbwR÷iwUi cÖevn jv‡fi cwieZ©b n‡e bv|
eq \o((((,cÉk²(20) 
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[w`bvRcyi miKvwi gwnjv K‡jR]

K.
UªvbwR÷i wK?
1

L.
e¯‘i fi Av‡cwÿK e¨vL¨v Ki|
2

M.
AvDUcyU †fv‡ë‡Ri kxl©gvb †ei Ki|
3

N.
D2  I D4 Wv‡qvWwU eZ©bx †_‡K Ly‡j wb‡j AvDUcyU †Kgb n‡eÑ eZ©bx wPÎ Gu‡K †`LvI|
4

20 bs cÖ‡kœi DËi

eq \o((,K) wZb cÖvšÍwewkó †h ÿz`ª Aa©cwievnx h‡š¿ ewngy©Lx cÖevn, †fv‡ëR Ges ÿgZv AšÍgy©Lx cÖevn Øviv wbqwš¿Z nq Zv‡K UªvbwR÷i e‡j| 

eq \o((,L) AvBb÷vB‡bi g‡Z e¯‘i w¯’i Ae¯’vq fi Ges MwZkxj Ae¯’vq fi GK bq| e¯‘i MwZ e„w×i mv‡_ mv‡_ fi I e„w× cvq| G‡K f‡ii Av‡cwÿKZv e‡j| e¯‘i w¯’i Ae¯’vq fi mo Ges MwZkxj Ae¯’vq fi m n‡j, AvBb÷vB‡bi g‡Z,

m =  eq \f(mo, \r(1 ( \f(v2,c2))) 
GLv‡b, v n‡jv e¯‘i †eM Ges c n‡jv Av‡jvi †eM| AZGe, e¯‘i fi cig wKQy bq e¯‘i fi Av‡cwÿK| 

eq \o((,M) †`Iqv Av‡Q,

AvDUcyU †fv‡ëR, ( = 6v

AvDUcyU †fv‡ë‡Ri kxl©gvb, (o = ?

AvgivRvwb, 

( = 0.707(o
ev, 6 = 0.707(o
ev, (o =  eq \f(6,0.707) 
( (o = 8.486v (Ans.)

eq \o((,N) D2 I D4 Wv‡qvWØq eZ©bx †_‡K Ly‡j wb‡j AvDUcyU GKB n‡e| wb‡P eZ©bx AsKb K‡i e¨vL¨v Kiv n‡jv|


ÔKÕ wP‡Î D1 I D3 Wv‡qvW `ywU‡K GKwU UªvÝdigv‡ii †MŠY KzÛjx AB Gi mv‡_ ms‡hvM †`Iqv n‡q‡Q| Wv‡qvW D1 Gwm AšÍM©vgx Dr‡mi †MŠY KzÛjxi OA As‡k AvMZ Dc‡ii Aa©Pµ‡K †iKwUdvB K‡i Ges Wv‡qvW D3 ‡MŠY KzÛjxi OB As‡k AvMZ wb‡Pi Aa©Pµ‡K †iKwUdvB K‡i| Gwm AšÍM©vgxi cÖ_g abvZ¡K Aa©P‡µi Rb¨ A cÖvšÍ abvZ¥K Ges B cÖvšÍ FYvZ¡K nq, d‡j Wv‡qvW D1 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q Zwor cÖevwnZ nq wKš‘ D3 Wv‡qvW wegyLx †SuvK cÖvß nIqvq Gi g‡a¨ w`‡q Zwor cÖevwnZ n‡Z cv‡i bv| G‡ÿ‡Î OAD1PO c‡_ Zwor cÖevwnZ nq| AšÍM©vgxi wØZxq Aa©P‡µi Rb¨ A cÖvšÍ FbvZ¥K Ges B cÖvšÍ abvZ¡K nIqvq D3 m¤§yLx †SuvK cÖvß nq Ges D1 wegyLx †SuvK cÖvß nq| D3 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q Zwor cÖevn OBD3PO c‡_ cÖevwnZ nq| wKš‘ D1 wegyLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q †Kv‡bv Zwor cÖevwnZ nq bv| Dfq †ÿ‡ÎB fvi RL Gi ga¨ w`‡q GKB w`‡K Zwor  cÖevwnZ nq A_©vr fvi RL Gi ga¨ w`‡q GKgyLx cÖevn cÖevwnZ nq| ÔLÕ wP‡Î BbcyU I AvDUcyU †fv‡ëR †`Lv‡bv n‡q‡Q|

AZGe, D2 I D4 Wv‡qvWØq Ly‡j wb‡j AvDUcyU GKgyLx (D.C) n‡e|  

eq \o((((,cÉk²(21) c`v_© weÁvb wel‡qi R‰bK wkÿK †kÖwY‡Z GKw`b P ( N Rvskb m„wó I P ( N Rvsk‡bi ˆewkó¨ †jL wb‡q Av‡jvPbv Ki‡jb| wZwb Rvskb‡K wKfv‡e m¤§yLeZx© I wecixZgyLx †SuvK e¨envi Ki‡Z nq †mwUI eZ©bx wPÎmn we¯ÍvwiZ eY©bv Ki‡jb AZ:ci wb‡Pi wPÎwU AsKb Ki‡jb|


 [Kzwgjøv miKvwi gwnjv K‡jR, Kzwgjøv]

K.
†Kv‡li Zwo”PvjK kw³ Kv‡K e‡j?
1

L.
†Kv‡bv MwZkxj KYvi fi‡eM I Zi½‰`‡N©¨i m¤úK© †`LvI|
2

M.
DÏxc‡Ki †jLwP‡Î BC As‡ki MZxq †iva KZ?
3

N.
DÏxc‡Ki (P ( N Rvsk‡bi) V ( I ‡jLwP‡Î wfbœZv cvIqvi Zzjbvg~jK Av‡jvPbv Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) 1C abvZ¥K Avavb‡K eZ©bxi GKwe›`y †_‡K †Kvlmn m¤ú~Y© eZ©bx Nywi‡q Avevi H we›`y‡Z Avb‡j †h cwigvY KvR m¤úbœ nq Zv‡K H †Kv‡li Zwo”PvjK kw³ e‡j| 

eq \o((,L) Avgiv `¨ eªMjxi mgxKiY n‡Z Rvwb,

( =  eq \f(h,p) 
GLv‡b, ( = Zi½‰`N©¨

h = cøv‡¼i aªæeK

p = KYvi fi‡eM

( ( (  eq \f(1,p) 
myZivs, MwZkxj KYvi Zi½ ˆ`N©¨ I fi‡eM ci¯ú‡ii e¨¯ÍvbycvwZK| 

eq \o((,M) GLv‡b, 

BC  As‡ki Rb¨ (V = (0.6 ( 0.4) V = 0.2V

(I = (3 ( 1) mA = 2 ( 10(3 A

( BC As‡ki MZxq †iva R = ?

Avgiv Rvwb,

R =  eq \f((V,(I)  

ev, R =  eq \f(0.2, 2(10(3) 
( R = 100( (Ans.)

eq \o((,N) †jL †_‡K †`Lv hvq †h, m¤§yLgyLx †Suv‡Ki †ÿ‡Î cÖhy³ wefe 0.2V AwZµg Ki‡j we`y¨r mÂvjb ïiæ nq, AZci cÖhy³ wef‡ei mvgvb¨ e„w×‡Z cÖevngvÎv Lye `ªæZ e„w× cvq| G Ask‡K †jLwP‡Î BC w`‡q wb‡`©k Kiv n‡q‡Q| G ai‡bi †Suv‡Ki †ÿ‡Î Wv‡qv‡Wi ga¨ w`‡q mÂvwjZ nIqv cÖevngvÎv mvaviYZ wgwjÑ A¨vw¤úqv‡ii ch©v‡qi|

wecixZgyLx †Suv‡Ki †ÿ‡Î Wv‡qv‡Wi ga¨w`‡q cÖevngvÎv nq AwZ bMY¨Ñ gvB‡µvA¨vw¤úqv‡ii ch©v‡qi hv m¤§~L †Suv‡Ki GK nvRvi fv‡Mi GKfvM| G Ask‡K †jLwP‡Î OE w`‡q wb‡`©k Kiv n‡q‡Q| ev¯ÍeZvi `„wó‡KvY †_‡K wePvi Ki‡j Ggb cwiw¯’wZ‡Z mÂvwjZ cÖevngvÎv‡K m¤ú~Y© D‡cÿv Kiv hvq| G †_‡KB ejv nq †h, m¤§yLgyLx †Suv‡K Wv‡qv‡Wi ga¨ w`‡q mn‡RB we`y¨r mÂvwjZ nq, wecixZgyLx †Suv‡K Wv‡qv‡Wi ga¨ w`‡q we`y¨r cÖevwnZ nq bv ej‡jB P‡j|

GLv‡b AviI D‡jøL¨ †h, wecixZ †Suv‡Ki †ÿ‡Î cÖhy³ wefe E we›`y‡Z cÖ`wk©Z wef‡ei †P‡q †ewk n‡j nVvr K‡i Wv‡qv‡Wi ga¨ w`‡q we`y¨r mÂvjb A¯^vfvweK nv‡i e„w× cvq| g‡b nq H mg‡q Rvsk‡Yi †iva m¤úY©iƒ‡c k~b¨ n‡q hvq| G NUbv‡K †Rbvi wµqv (Zener effect) e‡j| †h cÖhy³ wef‡e,. mÂvwjZ cÖevngvÎv nVvr K‡i A¯^vfvweK nv‡i e„w× cvq †m wefe‡K AwZµgb wefe (Break down voltage) e‡j| GB wefe AwZµg Ki‡j Wv‡qvW bó n‡q hvIqvi m¤¢vebv †`Lv hvq| GRb¨B P ( N Rvskb Wv‡qv‡W V ( I †jLwP‡Î wfbœZv cvIqv hvq|  

eq \o((((,cÉk²(22) 

K.
wP‡Î Aw¼Z eZ©bxwUi bvg Kx? 
1

L.
p–n Rvskb Kxfv‡e Wv‡qvW wn‡m‡e KvR K‡i? 
2

M.
AvDUcyU †fv‡ë‡Ri kxl©gvb †ei Ki| 
3

N.
D2 I D4 Wv‡qvW‡K Ly‡j wb‡j AvDUcyU †fv‡ëR †Kgb n‡e Zv wPÎ Gu‡K we‡kølY Ki| 
4

22 bs cÖ‡kœi DËi

eq \o((,K) wP‡Î Aw¼Z eZ©bxwUi bvg c~Y©Zi½ eªxR †iKwUdvqvi| 
eq \o((,L) p-UvBc As‡k cÖPzi †nvj _v‡K Ges AwZ Aí msL¨K gy³ B‡jKUªb _v‡K| †nv‡ji msL¨v †Kjv‡m abvZ¥K AvqwbZ MÖvnK cigvYyi mgvb| GKBfv‡e n UvBc As‡k cÖPzi gy³ B‡jKUªb _v‡K Ges AwZ Aí msL¨K †nvj _v‡K| gy³ B‡jKUª‡bi msL¨v abvZ¥K AvqwbZ `vZv cigvYyi msL¨vi mgvb| 

p–n Rvskb cvi nIqvi mv‡_ mv‡_ n AÂ‡ji B‡jKUª‡bi msL¨v p AÂ‡ji †P‡q A‡bK †ewk nIqvq n AÂ‡ji wKQy B‡jKUªb e¨vcb c×wZ‡Z p AÂ‡j †h‡Z †Póv K‡i hv‡Z K‡i p I n AÂ‡ji me©Î B‡jKUª‡bi msL¨v NbZ¡ mgvb nq| GKBfv‡e p AÂ‡ji †nvj n AÂ‡ji †nv‡ji †P‡q †ewk nIqvq n AÂ‡j e¨vcb cÖwµqvq †h‡Z †Póv K‡i hv‡Z p I n AÂ‡ji me©Î †nv‡ji msL¨v NbZ¡ mgvb nq| 

eq \o((,M) GLv‡b, c~Y©Zi½ †iKwUdvqvi e‡j AvDUcyU †fv‡ë‡Ri Avi.Gg.Gm. gvb, (out = 6V = (rms 

kxl©gvb (0 n‡j Avgiv Rvwb, (rms =  eq \f((0,\r(2)) 

( (0 =  eq \r(2)(rms  = 1.44 ( 6V = 8.484 V (Ans.)
eq \o((,N) D2 I D4 Wv‡qvWØq eZ©bx †_‡K Ly‡j wb‡j AvDUcyU GKB n‡e| wb‡P eZ©bx AsKb K‡i e¨vL¨v Kiv n‡jv|


ÔKÕ wP‡Î D1 I D3 Wv‡qvW `ywU‡K GKwU UªvÝdigv‡ii †MŠY KzÛjx AB Gi mv‡_ ms‡hvM †`Iqv n‡q‡Q| Wv‡qvW D1 Gwm AšÍM©vgx Dr‡mi †MŠY KzÛjxi OA As‡k AvMZ Dc‡ii Aa©Pµ‡K †iKwUdvB K‡i Ges Wv‡qvW D3 ‡MŠY KzÛjxi OB As‡k AvMZ wb‡Pi Aa©Pµ‡K †iKwUdvB K‡i| Gwm AšÍM©vgxi cÖ_g abvZ¡K Aa©P‡µi Rb¨ A cÖvšÍ abvZ¥K Ges B cÖvšÍ FYvZ¡K nq, d‡j Wv‡qvW D1 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q Zwor cÖevwnZ nq wKš‘ D3 Wv‡qvW wegyLx †SuvK cÖvß nIqvq Gi g‡a¨ w`‡q Zwor cÖevwnZ n‡Z cv‡i bv| G‡ÿ‡Î OAD1PO c‡_ Zwor cÖevwnZ nq| AšÍM©vgxi wØZxq Aa©P‡µi Rb¨ A cÖvšÍ FbvZ¥K Ges B cÖvšÍ abvZ¡K nIqvq D3 m¤§yLx †SuvK cÖvß nq Ges D1 wegyLx †SuvK cÖvß nq| D3 m¤§yLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q Zwor cÖevn OBD3PO c‡_ cÖevwnZ nq| wKš‘ D1 wegyLx †SuvK cÖvß nIqvq Gi ga¨ w`‡q †Kv‡bv Zwor cÖevwnZ nq bv| Dfq †ÿ‡ÎB fvi RL Gi ga¨ w`‡q GKB w`‡K Zwor  cÖevwnZ nq A_©vr fvi RL Gi ga¨ w`‡q GKgyLx cÖevn cÖevwnZ nq| ÔLÕ wP‡Î BbcyU I AvDUcyU †fv‡ëR †`Lv‡bv n‡q‡Q|

AZGe, D2 I D4 Wv‡qvWØq Ly‡j wb‡j AvDUcyU GKgyLx (D.C) n‡e|  

eq \o((((,cÉk²(23) GKwU UªvbwR÷i‡K mvaviY wbtmviK web¨v‡m mshy³ Kiv n‡jv †hLv‡b msMÖvn‡Ki GK cÖv‡šÍ †fv‡ëR (Vcc) n‡jv 9V Ges msMÖvnK wbtmviK †fv‡ëR n‡jv 7.5V| GB UªvbwR÷‡ii msMÖvnK eZ©bx‡Z Rc †iva AšÍfz©³ Kiv n‡jv| Rc Gi gvb 900( Ges ( = 0.95.
[gqgbwmsn Mvj©m K¨v‡WU K‡jR]

K.
b¤^i c×wZ wK?
1

L.
c~Y©Zi½ GKgyLx Kvi‡Ki eZ©bx wPÎ AvuK|
2

M.
UªvbwR÷iwUi eZ©bx‡Z Rc Gi cÖvšÍxq wefe cv_©K¨ Ges f‚wg cÖevn wbY©q Ki|
3

N.
GB UªvbwR÷iwUi c‡ÿ wK iwOb †Uwjwfk‡bi Rb¨ ms‡KZ weea©b Kiv m¤¢e? hyw³mn Av‡jvPbv Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv msL¨v †jLv ev cÖKvk Kivi c×wZ‡KB b¤^i c×wZ e‡j|

eq \o((,L) c~Y©Zi½ GKgyLx Kvi‡Ki eZ©bxwPÎ wb¤œiƒc :


eq \o((,M)  UªvbwR÷i eZ©bxwU †`L‡Z wb¤œiƒc : 

GLv‡b, ( = 0.95, Vcc = 9V

Ges, VCE = 7.5 V 

Rc = 900(
eZ©bxi VccRcCE jy‡c Kvk©‡di 2q m~Î cÖ‡qvM K‡i cvB,

Vcc = VCE + ICRC ......... (i)

( Rc Gi cÖvšÍxq wefe cv_©K¨, = Vcc ( VCE = 9V ( 7.5 = 1.5 V

(i) n‡Z cvB, IC =  eq \f(Icc ( VCE,RC) =  eq \f(1.5V,900() 
= 1.667 ( 10(3A

Avevi,

( =  eq \f(IC,IE) = 0.95

( IE =  eq \f(IC,0.95)  =  eq \f(1.667 ( 10(3,0.95) = 1.75474 ( 10(3A

( cxV cÖevn, IB = IE ( IC = 1.75474 ( 10(3A ( 1.667 ( 10(3A


= 0.087774 ( 10(3 A = 8.774 ( 10(5A

Ans : 1.5V, 8.774 ( 10(5 A. 

eq \o((,N) DÏxc‡K Aw¼Z weea©‡Ki c~Y© wPÎ wb¤œiƒc| BbcyU Ges AvDUcyU cÖevn mg~nI †`Lv‡bv n‡jv| 



aiv hvK, BbcyU GKwU `ye©j Gwm †fv‡ëR wmMbvj (vi) cÖ‡qvM Kiv n‡jv| vi Gi abvZ¥K Aa©P‡µi mgq B ( E Rvsk‡bi m¤§yL evmvq e„w× cvq| d‡j, AwaK msL¨K B‡jKUªb GwgUvi n‡Z †em Z_v Kv‡j±‡ii w`‡K avweZ nq Ges me¸‡jv cÖevn e„w× cvq| Kv‡j±i cÖev‡ni e„w× ((IC) †em cÖev‡ni e„w×i ((IB) Zzjbvq A‡bK †ewk| (IC I (IB Gi AbycvZ‡K cÖevn jvf (B) e‡j| (IC >> (IB; AZGe, cÖevn weewa©Z nq|

myZivs UªvbwR÷i weea©K wn‡m‡e KvR K‡i Ges iwOb †Uwjwfk‡b ms‡KZ weea©b Kiv m¤¢e|

eq \o((((,cÉk²(24) 
[PÆMÖvg K‡jR, PÆMÖvg]

K.
kw³ e¨vÛ Kv‡K e‡j?
1

L.
ZvcgvÎv e„w×i mv‡_ Aa© cwievnxi cwievnKZ¡ e„w× cvq †Kb? 
2

M.
( = 0.85, n‡j, ( Gi gvb KZ n‡e? 
3

N.
DÏxc‡Ki eZ©bx‡Z VBB = 0 n‡j, eZ©bx Kvh©µ‡g wK cwieZ©b n‡e we‡kølY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv KwVb c`v‡_©i †Kjv‡m wewfbœ cigvYy‡Z GKB Kÿc‡_ AveZ©biZ B‡jKUªb¸‡jvvi kw³ †h mxgv ev cvjøvi g‡a¨ Ae¯’vb K‡i Zv‡K kw³ e¨vÛ e‡j| 
eq \o((,L) mvaviY ZvcgvÎvq Aa©cwievnxi †Kjv‡m Lye mvgvb¨ msL¨K gy³ B‡jKUªb _v‡K| †hvRb B‡jKUªb¸‡jv ¯^¯^ gvZ… wbDwK¬qv‡mi mv‡_ Lye nvjKvfv‡e (`ye©j ej Øviv) Ave× _v‡K| ZvB ZvcgvÎv evov‡jB G B‡jKUªb¸‡jv gvZ… wbDwK¬qvm n‡Z wew”Qbœ n‡q c‡o| G‡Z cÖPzi gy³ B‡jKUª‡bi D™¢e nq| G Kvi‡YB ZvcgvÎv e„w×i mv‡_ Aa©cwievnxi cwievnKZ¡ e„w× cvq|  

eq \o((,M) †`Iqv Av‡Q, 


cÖevn weea©b ¸YK, ( = 0.85


†ei Ki‡Z n‡e, cÖevn jvf, ( = ? 

Avgiv Rvwb, ( =  eq \f((,1 ( () =  eq \f(0.85,1 ( 0.85) =  eq \f(0.85,0.15) = 5.67 (Ans.)  

eq \o((,N) DÏxc‡Ki eZ©bx‡Z VBB = 0 n‡j AšÍgyL©x (input) ev cxV wbtmviK eZ©bx me©`v m¤§yLx evqv‡m _vK‡e bv| KviY Vi Gi cwieZ©x gvb memgq + VBE †K AwZµg Kivi g‡Zv h‡_ó n‡e bv †h mgq¸‡jv‡Z Vi abvZ¥K n‡e Ges VBE-Gi  gvb‡K AwZµg Ki‡e, †m mgq¸‡jv‡Z eZ©bxwU mvgwqKfv‡e A¨vw¤úødvqv‡ii b¨vq KvR Ki‡e| wKš‘ †h mgq¸‡jv‡Z Vi, VBE †fv‡ëR‡K AwZµg Ki‡Z mÿg n‡e bv †m mgq¸‡jv‡Z eZ©bxwUi ga¨w`‡q †Kv‡bv cÖevn AwZµg Ki‡e bv| KviY IC Gi gvb IB Gi Ici wbf©i K‡i|

(IC = (IB)| AšÍgy©Lx Ges ewntgy©Lx wmMbvjmg~n wb¤œiƒc : 

[image: image6.jpg]



GLv‡b, Vo (ewngy©Lx †fv‡ëR) †bqv nq RL-Gi `ycÖv‡šÍ| RL Gi DcwicÖv‡šÍ VO-Gi abvZ¥K cÖvšÍ Ges RL-Gi wb¤œcÖv‡šÍ VO-Gi FYvZ¥K cÖvšÍ hy³| RL-G wefe cZb (ICRL) nq e‡j GLv‡b ib ev ic Gi mv‡_ Vo, 180( `k©vcv_©‡K¨ we`¨gvb|

Dc‡iv³ we‡køl‡Y †`Lv hv‡”Q †h, G‡ÿ‡Î eZ©bxwU GKwU †iKwUdvqvi iƒ‡c wµqv Ki‡Q| 
eq \o((((,cÉk²(25) wmwjK‡bi p-n Rvsk‡bi Rb¨ m¤§yLx †Suv‡Ki †ÿ‡Î wefe cv_©K¨ 0.8V Gi Rb¨ Zwor cÖevn 20mA Ges wegyLx †Suv‡Ki †ÿ‡Î wefe cv_©K¨ 10V Gi Rb¨ Zwor cÖevn 20(A]

[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg]

K.
†Wvwcs Kx?
1

L.
UªvÝdg©vi ïaygvÎ ch©ve„Ë †fv‡ëR cwieZ©b K‡i †Kb|
2

M.
m¤§yL †Suv‡Ki †ÿ‡Î MZxq †iva wbY©q K‡iv|
3

N.
m¤§yL †SuvK A‡cÿv wegyLx †Suv‡K MZxq †iva 499960( †ewk n‡e Dw³wUi h_v_©Zv hvPvB Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) cwievwnZv e„w×i Rb¨ weï× †mwgKÊv±‡i Ac`ªe¨ †gkv‡bv‡K †Wvwcs e‡j| 

eq \o((,L) UªvÝdg©v‡ii gyL¨ KzÛjx‡Z hw` wWwm †fv‡ëR cÖ‡qvM Kiv nq Zvn‡j †Kv‡ii (ev g¾v) ga¨ w`‡q aªæegv‡bi †PŠ¤^K d¬v· AwZµg Ki‡e| ZLb d(/dt = 0 nIqvq ZvwoZ †PŠ¤^K Av‡ek msµvšÍ d¨viv‡Wi wØZxq m~Îvbymv‡i (( = ( N eq \f(d(,dt) ) †MŠYKzÛjx‡Z  Avweó Zwo”PvjK e‡ji gvb 0. G Kvi‡Y UªvÝdg©vi Øviv wWwm †fv‡ë‡Ri gvb cwieZ©b Kiv hvq bv| gyL¨ KzÛjx‡Z Gwm †fv‡ëR cÖ‡qvM Ki‡j  eq \f(d(,dt) ( 0 nIqvq †MŠY KzÛjx‡Z Ak~b¨gv‡bi Zwo”PvjK kw³ Avweó nq| G Kvi‡Y UªvÝdg©vi ïaygvÎ ch©ve„Ë †fv‡ëR cwieZ©b Ki‡Z cv‡i|   

eq \o((,M) †`Iqv Av‡Q, DÏxc‡Ki p-n Rvsk‡b m¤§yL †Suv‡Ki †ÿ‡Î,

wefe cv_©‡K¨i cwieZ©b, (V = 0.8 Volt

Ges Zwor cÖev‡ni cwieZ©b, (I = 20 mA = 20 ( 10(3A
†ei Ki‡Z n‡e, MZxq †iva, R = ? 

Avgiv Rvwb, R =  eq \f((V,(I) =  eq \f(0.8 Volt,20 ( 10(3A) = 40( (Ans.) 

eq \o((,N) DÏxc‡Ki p-n Rvsk‡bi †ÿ‡Î, wegyLx †Suv‡K, wefe cv_©‡K¨i cwieZ©b, (V( = 10 volt

Ges Zwor cÖev‡ni cwieZ©b, (I( = 20(A = 20 ( 10(6A 

( G‡ÿ‡Î MZxq †iva, R( =  eq \f((V(,(I() =  eq \f(10volt,20 ( 10(6A) 

= 500000 (
jÿ¨ Kwi, wegyLx †Suv‡K MZxq †iva m¤§yLx †Suv‡K MZxq †iva Ges Gi cv_©K¨ = 500000( ( 40( = 499960(
myZivs, m¤§yLx †SuvK A‡cÿv wegyLx †Suv‡K MZxq †iva 499960( cwigvb †ewk|   

eq \o((((,cÉk²(26) GKwU Common Emitter Transistor Gi †ÿ‡Î Kv‡i›U weea©b ¸YK 0.95 Ges BwgUvi Kv‡i›U 1mA. 

[†fvjv miKvwi K‡jR, †fvjv]

K.
UªvbwR÷i Kx? 
1

L. †hvRb e¨vÛ I cwienb e¨vÛ Kx?
2

M.
Kv‡i›U †MBb KZ n‡e? 
3

N.
hw` †em Kv‡i›U 0.2mA Ges Kv‡i›U †MBb 100 nq Z‡e Kv‡j±i cÖev‡ni gv‡bi cwieZ©b MvwYwZKfv‡e we‡kølY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) UªvbwR÷i n‡”Q wZb cÖvšÍwewkó GKwU Aa©cwievnx wWfvBm hvi AšÍgy©Lx cÖevn‡K wbqš¿Y K‡i ewngy©Lx cÖevn, wefe cv_©K¨ Ges ÿgZv wbqš¿Y Kiv hvq|  

eq \o((,L) civgvYyi †hvRb B‡jKUªb¸‡jvi `iæY †h kw³ e¨vÛ ˆZwi nq Zv‡K †hvRb e¨vÛ e‡j | Avi cigvYyi gy³ B‡jKUªb¸‡jvi Rb¨ †h e¨vÛ ˆZwi nq Zv‡K cwienb e¨vÛ e‡j| cwienb e¨v‡Ûi B‡jKUªb¸‡jv we`y¨r cwien‡b AskMÖnY K‡i| 

eq \o((,M) †`Iqv Av‡Q,

Kv‡i›U weea©b ¸YK, ( = 0.95


GwgUvi Kv‡i›U, IE = 1mA

Avgiv Rvwb, 


Kv‡i›U †MBb, ( =  eq \f((,1 ( () 

=  eq \f(0.95,1 ( 0.95) 

( ( = 19 (Ans.) 

eq \o((,N) †`Iqv Av‡Q, wØZxq †ÿ‡Î,


†em Kv‡i›U, IB2 = 0.2mA 


Kv‡i›U †MBb, ( = 100

Zvn‡j, wØZxq †ÿ‡Î Kv‡j±i cÖevn TC2 n‡j, 


IC2 = (2 ( IB2

= 100 ( 0.2  = 20m A 

Avgiv Rvwb, 


(1 =  eq \f(IC1,IE1) 

ev, IC1 = 0.95 ( 1


ev, IC1 = 0.95 mA

( Kv‡j±i cÖev‡ni cwieZ©b ev e„w× = (20 ( 0.95)mA


= 19.05mA
eq \o((((,cÉk²(27) 


[†mZveMÄ Abvm© K‡jR, w`bvRcyi]

K.
weM e¨vs Kx?
1

L.
fi kw³‡Z iƒcvšÍwiZ nq, e¨vL¨v Ki|
2

M.
cÖevn weea©b ¸YK wbY©q Ki|
3

N.
BbcyU †fv‡ë‡Ri cwieZ©b K‡i UªvbwR÷iwU‡K GKwU myBP wnmv‡e e¨envi Kiv hvq wK? we‡kølY Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) gnvwe‡k¦i mg¯Í fi GKwU we›`y‡Z †K›`ªxf‚Z nIqvi ci †h gnvwe‡ùvi‡Yi gva¨‡g gnvwe‡k¦i m„wó n‡q‡Q Zv‡K weM e¨vs e‡j| 

eq \o((,L) AvBb÷vBb Av‡cwÿKZvi we‡kl ZË¡ Abymv‡i fi I kw³i m¤úK© n‡jv E = mc2, †hLv‡b m e¯‘i fi, c Av‡jvi †eM Ges E n‡jv kw³| A_©vr wbw`©ó f‡ii †Kv‡bv e¯‘ Av‡jvi †e‡M MwZkxj n‡j Gi mg¯Í fi kw³‡Z iƒcvšÍwiZ nq| 

eq \o((,M) GLv‡b,

msMÖvnK cÖevn, IC = 10 mA = 10 ( 10(3A


cxV cÖevn, IB = 200(A = 2 ( 10(4A


cÖevn weea©b ¸YK, ( = ? 

wbtmviK cÖevn, IE n‡j Avgiv Rvwb,


( =  eq \f(IC,IE)  =  eq \f(IC,IC + IB) 

=  eq \f(10 ( 10(3 ,10 ( 10(3 + 2 ( 10(4) 

= 0.9803 (Ans.)  

eq \o((,N) BbcyU †fv‡ë‡Ri cwieZ©b K‡i UªvbwR÷i‡K GKwU myBP wn‡m‡e e¨envi Kiv hvq| wP‡Î, vi = BbcyU †fv‡ëR, vo = AvDUcyU †fv‡ëR, V1 = Kv‡j±i I GwgUv‡ii g‡a¨ wefe cv_©K¨, 


hLb, Vi = 0 ZLb †em GwgUvi Rvsk‡b †Kv‡bv †fv‡ëR _v‡K bv, A_©vr VBE = 0 nq| d‡j †em Kv‡i›U IB = 0 nq| GLb †h‡nZz IB = 0 myZivs Kv‡j±i Kv‡i›U IC = 0|

Zvn‡j, 


VO = Vs ( ICRL ................... (i)

GLb, †h‡nZz IC = 0 hLb Vi = 0

( Vo = Vs, Vs = mieivn †fv‡ëR|

V2 †K Av‡¯Í Av‡¯Í e„w× Ki‡j Ges hZÿY ch©šÍ Vi > V1 A_©vr Vi ( V1 ZLb †em Kv‡i›U IB LyeB mvgvb¨ e„w× cvq IC I mvgvb¨ e„w× cvq| GB Ae¯’vq UªvbwR÷viwU wew”Qbœ ev Ad (Cut-off) i‡q‡Q ejv nh| ZLb IC = 0|

GLb, Vi e„w× †c‡q V2 n‡j, Kv‡j±i Kv‡i›U D‡jøL‡hvM¨ cwigvY e„w× cvq Ges †m Ae¯’vq RL Gi g‡a¨ wefe cZb cÖvq mieivn †fv‡ëR Vs Gi mgvb nq| mgxKiY (i) Abymv‡i ZLb Vo = 0 BbcyU †fv‡ëR Vi Gi gvb V2 Gi †ewk n‡j IC Gi †Zgb GKUv cwieZ©b N‡U bv, weavq AvDUcyU †fv‡ëR Vo Gi Ici †Kv‡bv cÖfve c‡o bv| GB Ae¯’vq UªbwR÷viwU m¤ú„³ (saturated) n‡q‡Q ejv nq|

myZivs †`Lv hvq BbcyU †fv‡ë‡Ri cwieZ©b K‡i UªvbwR÷iwU‡K GKwU myBP wn‡m‡e e¨envi Kiv hvq| 

eq \o((((,cÉk²(28) 

[image: image7.emf]   
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wPÎ : 6.1 wZbwU †gŠwjK †mU

†gŠwjK †MU wZbwU nj h_vµ‡g NOT, OR Ges AND †MU wPÎ-6.1| OR Ges AND †MU Gi mv‡_ NOT †MU hy³ K‡i h_vµ‡g NOR I NAND †MU ˆZwi Kivv nq, †h¸‡jv mve©Rbxb †MU (Universal gate) wn‡m‡e cwiwPZ| 
[gZje wWMÖx K‡jR]

K.
†Wvwcs (Doping) Kx?
1

L.
wbDK¬xq wdkb (Nuclear Fission) Ges wbDK¬xq wdDkb (Nuclear fusion) ej‡Z Kx †evSvq? 
2

M.
NAND †MU w`‡q wZbwU †gŠwjK †MU ˆZwi Ki Ges eywjqvb m¤úK© †`LvI|
3

N.
 wW giM¨v‡bi Dccv`¨ `yÕwUi Rb¨ Logic eZ©bx ˆZwi Ki Ges Truth Table †_‡K Dcvcv`¨ `yÕwU cÖgvY Ki| 
4

28 bs cÖ‡kœi DËi

eq \o((,K) cwievwnZv e„w×i Rb¨ weï× †mwgKÊv±‡i Ac`ªe¨ †gkv‡bv‡K †Wvwcs e‡j| 

eq \o((,L) wbDK¬xq wdkb : †h cÖwµqvq fvix cigvYyi wbDwK¬qvm wewkøó n‡q cÖvq mgvb f‡ii `ywU wbDwK¬qvm ˆZwi nq Ges wecyj cwigvY kw³ wbM©Z nq, Zv‡K wbDK¬xq wdkb e‡j|

wbDK¬xq wdDkb : †h cÖwµqvq GKvwaK nvjKv wbDwK¬qvm GKwÎZ n‡q GKwU A‡cÿvK…Z fvix wbDwK¬qvm MVb K‡i Ges AZ¨waK kw³ wbM©Z nq, Zv‡K wbDwK¬q wdDkb e‡j| 

eq \o((,M) NAND †MU GKwU mve©Rbxb †MU, KviY GKvwaK NAND †MU w`‡q †h‡Kvb †MU ˆZwi Kiv hvq|

wb‡¤œ Zv †`Lv‡bv nj Ñ 


wPÎ: NAND †MU w`‡q NOT †MU MVb

[image: image8.jpg]X = @'-'é)
= A+B




wPÎ: NAND †MU w`‡q OR †MU MVb

[image: image9.jpg]



wPÎ : NAND †MU w`‡q AND †MU MVb 

eq \o((,N) wW giM¨v‡bi Dcv`v`¨-1 Abymv‡i, A I B BbcyU wmMbv‡ji Rb¨ GKwU NOR †M‡Ui AvDUcyU wmMbvj, A I B BbcyU wmMbv‡ji Rb¨ AND †M‡Ui AvDUcyU wmMbv‡ji mgvb nq|


A_©vr,  eq \o(((,A+B) =  eq \o((,A) .  eq \o((,B) 
jwRK eZ©bx : 

[image: image10.jpg]



Uz_ †Uwej †_‡K cÖgvY :

NOR †M‡Ui Uªy_ †Uwej    FYvZ¥K AND †M‡Ui AvDUcy‡Ui Uªy_ †Uwej
	A
	B
	X
	
	A
	B
	NOTA
	NOTB
	X

	0
	0
	1
	
	0
	0
	1
	1
	1

	1
	0
	0
	
	0
	1
	1
	0
	0

	0
	1
	0
	
	1
	0
	0
	1
	0

	1
	1
	0
	
	1
	1
	0
	0
	0


 GLv‡b, †`Lv hv‡”Q Dfq Uªy_ †Uwe‡j X Kjv‡gi AvDUcyU GKB| A_©vr wW giM¨v‡bi cÖ_g Dccv`¨wU cÖgvwYZ nj| 

wW giM¨v‡bi Dccv`¨-2 Abymv‡i, 

A I B BbcyU wmMbv‡ji Rb¨ GKwU NAND †M‡Ui AvDUcyU wmMbvj,  eq \o((,A)  I  eq \o((,B)  BbcyU wmMb¨v‡ji Rb¨ OR †M‡Ui AvDUcyU wmMb¨v‡ji mgvb nq|

A_©vr,  eq \o(((,A.B) =  eq \o((,A) +  eq \o((,B) 
jwRK eZ©bx : 
[image: image11.jpg]1




Uz_ †Uwej †_‡K cÖgvY :

NAND †M‡Ui Uªy_ †Uwej FYvZ¥K OR †M‡Ui AvDUcy‡Ui Uªy_ †Uwej  

	A
	B
	X
	
	A
	B
	NOTA
	NOTB
	X

	0
	0
	1
	
	0
	0
	1
	1
	1

	0
	1
	1
	
	0
	1
	1
	0
	1

	1
	0
	1
	
	1
	0
	0
	1
	1

	1
	1
	0
	
	1
	1
	0
	0
	0


GLv‡b, †`Lv hv‡”Q Dfq Uªy_ †Uwe‡j X Kjv‡gi AvDUcyU GKB| A_©vr wW giM¨v‡bi Dccv`¨-2 cÖgvwYZ nj|

Aa¨vqwUi ¸iæZ¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cixÿvi cÖkœ we‡køl‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. Rvskb Wv‡qvW Kv‡K e‡j?
DËi : GKwU p UvBc Ges GKwU n-UvBc Aa© cwievnx‡K we‡kl e¨e¯’vax‡b mshy³ Ki‡j ms‡hvM c„ô‡K p-n Rvskb e‡j| 
cÖkœ-2. †Rvbvi Wv‡qW Kx?
DËi : GwU †Rbvi †fv‡ë‡R wµqvkxj we‡kl ai‡bi Wv‡qvW, w¯’i gv‡bi wW.wm †fv‡ëR cvIqvi Rb¨ cvIqvi mvcøvB‡Z e¨envi Kiv nq|
cÖkœ-3. kw³ e¨vÛ Kx?
DËi : GKB c`v‡_©i Kÿc‡_ AveZ©biZ B‡jKUªb¸‡jvi kw³i gvb cwicv‡k¦©i cigvYy¸‡jvi cÖfv‡e wKQyUv cwieZ©b nq| d‡j B‡jKUªb¸‡jvi kw³ GKwU wbw`©ó gv‡b bv †_‡K GKwU wbw`©ó cvjøv ev e¨vÛ ˆZwi K‡i| G‡K kw³ e¨vÛ e‡j|
cÖkœ-4. cwienb e¨vÛ Kx?
DËi : †hvRb e¨vÛ n‡Z gy³ B‡jKUªb‡K cwienb B‡jKUªb ejv nq| wewfbœ kw³i cwienb B‡jKUªb¸‡jv kw³i †h cvjøv ev e¨vÛ ˆZwi K‡i Zv‡K cwienb e¨vÛ e‡j|
cÖkœ-5. wbwl× kw³ e¨vÛ Kx?
DËi : cwienb e¨vÛ I †hvRb e¨v‡Ûi ga¨eZx© †h kw³ e¨eavb Zv‡K wbwl× kw³ e¨vÛ e‡j| B‡jKUªb¸‡jv wbwl× kw³ e¨v‡Û Ae¯’vb Ki‡Z cv‡i bv|
cÖkœ-6. Aa©cwievnx Kx?
DËi : †h mKj c`v‡_©i Zwor cwienb ÿgZv AšÍi‡Ki †P‡q †ewk wKšÍy cwievnK n‡Z Kg Ges ZvcgvÎv e„w× Ki‡j †hme c`v‡_©i cwienb ÿgZv e„w× cvq ev †iva K‡g hvq Zv‡`i‡K Aa©cwievnx c`v_© e‡j|
cÖkœ-7. p UvBc Aa©cwievnx Kx?
DËi : Aa©cwievnx c`v‡_© wÎ-†hvRx †gŠj †fRvj ev Ac`ªe¨ wn‡m‡e †gkv‡j Zv‡`i g‡a¨ abvZ¥K Avavb evnK †nvj Mwiô Avavb evnK wn‡m‡e KvR K‡i| G ai‡bi Aa© cwievnx‡K p UvBc Aa©cwievnx e‡j|
cÖkœ-8. n-UvBc Aa©cwievnx Kx?
DËi : Aa©cwievnx c`v‡_© cÂ‡hvRx †gŠj †fRvj ev Ac`ªe¨ wn‡m‡e †gkv‡j Zv‡`i g‡a¨ FYvZ¥K Avavb evnK B‡jKUªb Mwiô Avavb evnK wn‡m‡e KvR K‡i| Gai‡bi Aa©cwievnx‡K n-UvBc Aa©cwievnx e‡j| 
cÖkœ-9. Aa©cwievnx Wv‡qvW Kx?
DËi : GKB c`v‡_©i GKwU p UvBc Ges GKwU n- UvBc Aa©cwievnx‡K ci¯ú‡ii ms¯ú‡k© †i‡L we‡kl c×wZ‡Z mshy³ Ki‡j p-n Rvskb Wv‡qvW ˆZwi nq| GwU ev‡j¦i g‡Zv GKw`‡K Zwor cÖevn Pvjbv K‡i|
cÖkœ-10. UªvbwR÷i Kv‡K e‡j?
DËi : `ywU p-n Rvskb‡K we‡kl c×wZ‡Z mshy³ Ki‡j AZ¨šÍ ¸iæZ¡c~Y© †h wWfvBm ev hšÍ ˆZwi nq Zv‡K UªvbwR÷i e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. m¤§yL evqv‡mi mgq wbt‡kwlZ AÂ‡j Kx N‡U?

DËi : hLb ms‡hvMwU m¤§yL evqv‡m _v‡K ZLb Avavb evnK‡`i msL¨v¸iæ AÂj †_‡K msL¨vjNy AÂ‡j e¨vcb nq( B‡jKUªb †nv‡ji w`‡K e¨vwcZ nq| myZivs †nvj I B‡jKUªb¸wj wbt‡kwlZ AÂ‡ji KvQvKvwQ †Kv_vI wgwjZ nq| d‡j wbt‡kwlZ AÂj ÿxY n‡Z _v‡K I bx-†fv‡ë‡Ri †ewk †fv‡ë‡Ri AÂ‡j cÖvq wbt‡kwlZ n‡q hvq|

cÖkœ-2. m¤§yLeZ©x evqv‡mi ˆewkó¨ †jL|

DËi : m¤§yLeZ©x evqv‡mi ˆewkó¨ njÑ

i. 
Rvskb Wvv‡qv‡Wi Af¨šÍ‡i Dfq cÖKvi msL¨v¸iæ evn‡Ki Øviv Zwor cÖevn Drcbœ nq; wKšÍy ewn©eZ©bx‡Z †KejgvÎ B‡jKUªb Øviv cÖevn Drcbœ nq| 

ii. 
m¤§yLeZ©x evqvm cÖ‡qv‡M mvaviYZ K‡qK wgwj-A¨vw¤úqv‡ii Zwor-cÖevn cvIqv hvq|

iii. 
cÖhy³ wefe cv_©K¨ e„w× Ki‡j cÖevngvÎv e„w× cvq|

iv. 
cÖevngvÎv Ges cÖhy³ wefe cv_©‡K¨i †jLwPÎ AsKb Ki‡j mij‡iLv cvIqv hvq bv| 

v. 
m¤§yLeZ©x evqv‡m Wv‡qv‡Wi wbt‡kwlZ AÂ‡ji †ea µgk n«vm cvq| 

cÖkœ-3. wecixZgyLx evqv‡mi PviwU ˆewkó¨ †jL|

DËi : wecixZ evqv‡mi ˆewkó¨ :

i. 
Rvskb Wv‡qv‡Wi Af¨šÍ‡i Dfq ai‡bi msL¨v¸iæ evn‡Ki Øviv Zwor cÖevn Drcbœ nq; wKšÍy ewnteZ©bx‡Z †KejgvÎ B‡jKUª‡bi Øviv cÖevn Drcbœ nq|

ii. 
wecixZ evqv‡m mvaviYZ K‡qK gvB‡µv-A¨vw¤úqv‡ii Zwor cÖevn cvIqv hvq|

iii. 
cÖhy³ wefe cv_©K¨ GKwU wbw`©ó cwigvY e„w× Ki‡j cÖevngvÎvi D‡jøL‡hvM¨ cwieZ©b nq bv|
iv. 
wecixZ evqv‡m Wv‡qv‡Wi wb:†kvwlZ AÂ‡ji †ea µgk e„w× cvq|

cÖkœ-4. †iKwUdvqvi eZ©bx‡K e¨en„Z UªvÝdigv‡ii †MŠY KzÊjxi cvK msL¨v gyL¨ KzÊjxi cvK msL¨v A‡cÿv Kg ivLv nq †Kb?

DËi : UªvÝdigvi Øviv †fv‡ëR Kgv‡bvi Rb¨ †MŠY KzÊjxi cvK msL¨v Kg ivLv nq| †fv‡ëR Kg bv n‡j Wv‡qvW cy‡o hv‡e| mvaviYZ Wv‡qv‡W †fv‡ë‡Ri gvb 15V Gi wb‡P ivLv nq|

cÖkœ-5. c~Y© Zi½ GKgyLxKi‡Y `ywU Abyiƒc Wv‡qvW e¨envi Kiv nq †Kb?

DËi : c~Y© Zi½ GKgyLxKi‡Y `ywU Abyiƒc Wv‡qvW e¨envi Kiv nq| KviY `ywU Wv‡qv‡Wi ZworcÖevn Abyiƒc bv n‡j †iv‡ai †fZi w`‡q cÖev‡ni IVvbvgv †ewk nq| 

cÖkœ-6. weï× I `~wlZ Aa©cwievnxi g‡a¨ cv_©K¨ e¨vL¨v K‡iv|

DËi: weï× I `~wlZ Aa©cwievnxi g‡a¨ cv_©K¨ wb‡P †`Iqv n‡jv(
	weï× Aa©cwievnx
	`~wlZ Aa©cwievnx

	(i) †hme Aa©cwievnx‡Z †Kv‡bv Ac`ªe¨ _v‡K bv Zv‡`i weï× ev mnRvZ Aa©cwievnx e‡j|
	(i) weï× Aa©cwievnxi mv‡_ mvgvb¨ cwigv‡Y h‡_vchy³ Ac`ªe¨ †gkv‡j †hme A©acwievnxi m„wó nq Zv‡`i Aï× ev ewnR©vZ Aa©cwievnx e‡j|

	(ii) G‡ÿ‡Î cwienb e¨v‡Ûi B‡jKUª‡bi msL¨v Ges †hvRb e¨v‡Ûi †nv‡ji msL¨v mgvb nq|
	(ii) cwienb e¨v‡Ûi B‡jKUªb msL¨v I †hvRb e¨v‡Ûi †nv‡ji msL¨v Kg-†ewk nq|

	(iii) PZy©‡hvRx †gvj mvaviYZ weï× Aa©cwievnx wn‡m‡e KvR K‡i| 
	(iii) weï× Aa©cwievnxi mv‡_ mywbqwš¿Z I Dchy³ Dcv‡q Aí cwigvY Ac`ªe¨ †gkv‡bvi gva¨‡g ˆZwi Kiv nq|

	(iv) wmwjKb, Rv‡g©wbqvg, wUb BZ¨vw` weï× Aa©cwievnx|
	(iv) p-UvBc I n-UvBc n‡jv `~wlZ Aa©cwievnx| 


cÖkœ-7. weï× Aa©cwievnx‡Z †fRvj †gkv‡bvi cÖ‡qvRbxqZv Kx?

DËi : †h me Aa©cwievnx‡Z B‡jKUªb I †nv‡ji msL¨v mgvb _v‡K †m¸‡jv‡K weï× ev mnRvZ Aa©cwievnx e‡j| Gme Aa©cwievnx‡Z †Kv‡bv †fRvj _v‡K bv|

Aa©cwievnx c`v‡_©i Avi GKUv we‡kl ag© n‡”Q †h, hw` †Kv‡bv weï× Aa©cwievnxi m‡½ †Kv‡bv wbw`©ó Ac`ª‡e¨i Lye mvgvb¨ Ask †gkv‡bv nq Zvn‡j Gi †iva A‡bK ¸Y K‡g hvq| G ai‡bi wgkÖY c×wZ‡K ejv nq †Wvwcs| wewfbœ wWfvBm ev hš¿vsk ˆZwi‡Z Ac`ªe¨ wgwkÖZ Aa©cwievnx c`v_© e¨envi Kiv nq| 

cÖkœ-8. GKwU Uªv‡qvW fvj&f A‡cÿv UªvbwR÷‡ii myweav Kx Kx?

DËi : Uªv‡qvW fvj&f A‡cÿv UªvbwR÷‡ii myweav¸‡jv wb‡P eY©bv Kiv n‡jv :

i. 
Uªv‡qvW fvj&f AvKv‡i eo, wKšÍy UªvbwR÷i AvKv‡i A‡bK †QvU, e¨env‡i myweav †ewk| 

ii. 
ZworcÖev‡ni d‡j Uªv‡qvW fvj&f DËß nq, wKšÍy UªvbwR÷‡i G iKg cwiw¯’wZi D™¢e nq bv|

iii. 
Uªv‡qvW fvj&f A‡cÿv UªvbwR÷i `v‡g A‡bK Kg|

iv.
A‡bK w`b e¨env‡i Uªv‡qvW fvj&‡fi Kg©`ÿZv K‡g hvq, wKšÍy UªvbwR÷‡ii Kg©`ÿZv w¯’i _v‡K| 

cÖkœ-9. Aa©-cwievnxi ˆewkó¨ Av‡jvPbv Ki?

DËi : 

i.
Aa©cwievnxi †ivaKZ¡ 10–4 (m µ‡gi| 

ii.
G‡Z †Kv‡bv Ac`ªe¨ wgkv‡j Gi Zwor cwievnKZ¡ e„w× cvq|

iii. 
ZvcgvÎv e„w×i mv‡_ Gi Zwor cwievnKZ¡ e„w× cvq|

iv. 
cigk~b¨ ZvcgvÎvq Giv AšÍiK| 

cÖkœ-10. cigk~b¨ ZvcgvÎvq Aa©-cwievnx c`v_© †Kb AšÍi‡Ki b¨vq AvPiY K‡i? 

DËi : cigk~b¨ ZvcgvÎvq (0K) Aa©cwievnx‡Z B‡jKUªb¸‡jv cigvYy‡Z `„pfv‡e Ave× _v‡K| G ZvcgvÎvq mg‡hvRx AYyeÜb¸‡jv LyeB mij nq Ges me¸‡jv †hvRb B‡jKUªbB mg‡hvRx AYyeÜb ˆZwi‡Z e¨¯Í _v‡K| d‡j †Kv‡bv gy³ B‡jKUªb _v‡K bv Ges Aa©-cwievnx‡Z †Kjvm G Ae¯’vq †hvRb e¨vÛ c~Y© _v‡K Ges †hvRb e¨vÛ I cwienb e¨v‡Ûi gv‡S kw³i e¨eavb weivU nq d‡j †Kv‡bv †hvRb B‡jKUªb cwienb e¨v‡Û G‡m gy³  B‡jKUª‡b cwiYZ n‡Z cv‡i bv| d‡j gy³ B‡jKUªb bv _vKvi Kvi‡Y cigvk~b¨ ZvcgvÎvq Aa©cwievnx c`v_© AšÍi‡Ki b¨vq AvPiY K‡i| 

cÖkœ-11. p-n Rvskb †Kv_vq e¨en„Z nq?
DËi : p-n Rvskb cwieZ©x cÖevn‡K GKgyLx cwiYZ Ki‡Z Wv‡qvW wn‡m‡e Aa©Zi½ GKgyLxKi‡Y cyY©Zi½ GKgyLxKiY BZ¨vw` Kv‡R e¨envi Kiv nq| Mwiô Avavb evnK n-UvBc ev p-UvBc Aa©-cwievnx `‡Û cÖ‡ek K‡i| G‡K Drm ejv nq| 

cÖkœ-12. OR  †MU Kx e¨vL¨v K‡iv|

DËi : OR †MU Ggb GK ai‡bi †MU hvi `yB ev Z‡ZvwaK BbcyU _v‡K Ges GKwUgvÎ AvDUcyU _v‡K|

e¨vL¨v : GKwU OR †MU-Gi `ywU BbcyU h_vµ‡g A I B n‡j Ges AvDUcyU X n‡j OR †MU-Gi eywjqvb mgxKiY n‡e,

X = A + B 

GLv‡b + wPý Øviv mvaviYZ †hvM eySv‡bv nq bv| GB + wP‡ýi Aa© OR Acv‡ikb| 

cÖkœ-13. jwRK †MU Kx e¨vL¨v K‡iv|

DËi : eywjqvb A¨vj‡Reivi e¨envwiK cÖ‡qv‡Mi Rb¨ wWwRUvj B‡jKUªwbK mvwK©U e¨envi Kiv nq| jwRK †MU n‡jv GK ai‡bi B‡iKUªwbK eZ©bx hvi Øviv †hŠw³K wm×všÍ MVb Kiv hvq| G mKj wWwRUvj B‡jKUªwbK mvwK©U‡K jwRK †MU e‡j| jwRK †MU ej‡Z mvaviYZ jwRK mvwK©U‡K eySvq hv‡Z GK ev GKvwaK BbcyU Ges †Kej GKwU AvDUcyU _v‡K, hv Bbcy‡Ui wfwË‡Z AvBUcyU wba©viY K‡i| jwRK †MU¸‡jv g~jZ: GKwU wWwRUvj c×wZi Rb¨ †gŠwjK eøK wn‡m‡e KvR K‡i hv evBbvwi '0' (Zero) I '1' (One) Øviv Acv‡iU nq|

cÖkœ-14. IC ej‡Z Kx eyS - e¨vL¨v Ki|

DËi: BbwU‡MÖ‡UW ev mgwš^Z mvwK©‡Ui mswÿß bvg IC| GwU n‡jv †mB eZ©bx hv‡Z eZ©bxi Dcvsk ev hš¿vsk¸‡jv ùzW Aa©cwievnK wP‡c we‡kl cÖwµqvq evab Kiv nq hviv ¯^qsfv‡e H wP‡ci Ask| IC †Z A‡bK¸‡jv hš¿vsk †hgb- †ivaK, aviK, Wv‡qvW BZ¨vw`|

cÖkœ-15. IC Gi myweav I Amyweav¸wj wjL|

DËi: myweav:

i.
ms‡hvM msL¨v Kg wKšÍy wbf©i‡hvM¨Zv †ewk|

ii.
AZ¨šÍ ùzWvK…wZ|

iii.
IRb Kg|

iv.
Kg we`y¨r‡Zi cÖ‡qvRb nq|

v.
`vg Kg|

Amyweav:

i.
†Kv‡bv hš¿vsk bó n‡q †M‡j wPcwU cwieZ©b Ki‡Z nq| Ask we‡kl †givgZ Kiv hvq bv|

cÖkœ-16. AND †MU ej‡Z Kx eyS?

DËi : AND †MU: AND †M‡U `yB ev Z‡ZvwaK BbcyU Ges GKwU AvDUcyU _v‡K| AND †M‡Ui mKj BbcyU Ô1Õ n‡jB †KejgvÎ AvDUcyU Ô1Õ n‡e| Ab¨_vq AvDUcyU Ô0Õ n‡e| A_©vr †h jwRe †M‡Ui me¸‡jv BbcyU 1 n‡j AvDUcyU 1 nq Zv‡K AND †MU e‡j| AND †M‡Ui eywjqvb mgxKiY n‡jv:

X = A.B

GB mgxKiY: wPýwU eywjqvb AND Acv‡ikb eySvq, GwU mvaviY ¸Y eySvq bv|

X = A.B mgxKiYwU covi wbqg n‡jv ÒX equals A and BÓ| Gi A_© X-Gi gvb 1 n‡e hLb A Ges B DfqB 1 n‡e| AND Acv‡ik‡bi Rb¨ eywjqvb mgxKiY †jL‡Z mvaviYZ Ô.Õ wPý ev` w`‡q †jLv nq, X = AB| 

cÖkœ-17. evBbvix msL¨v c×wZ ej‡Z Kx eyS - e¨vL¨v Ki|

DËi : evBbvwi c×wZ‡Z 0 Ges 1 GB `ywU gvÎ AsK e¨envi Kiv nq| GRb¨ GB c×wZ‡K wØwgK msL¨v c×wZI ejv nq| G msL¨v c×wZi wfwË ev †em 2| GB c×wZ‡Z e¨en„Z 0 ev 1 AsK‡K weU ejv nq| mvaviYZ 8wU weU mgš^‡q 1wU evBU (byte) MwVZ nq|

`kwgK c×wZ‡Z 0 †_‡K 9 ch©šÍ MYbvi Rb¨ GKwU ¯’vb cÖ‡qvRb Ges Zvi c‡i wØZxq ev Ab¨vb¨ ¯’vb e¨envi Kiv nq| †hgb- 9 Gi c‡i 10 nq| †Zgwb evBbvwi c×wZi 0 Ges 1 MYbvi Rb¨ GKwU ¯’vb Zvic‡i wØZxq ev Ab¨vb¨ ¯’vb cÖ‡qvRb nq|
AaÅvq-10: ˆmwgK´£vÙi I BGjKUÇwbÝ 
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