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fN!;sl úoHdj 2021 A/L

.=re;ajdl¾Il lafIa;%

A01' .=re;ajdl¾IK n,h hkak y`ÿkajkak'

02' id¾j;% .=re;ajdl¾IK kshuh ,shkak'

03' .=re;ajdl¾IK lafIa;% ;Sj%;dj w¾: olajkak'

10
04' l=vd .%y jia;=jl ialkaOh iy wrh ms<sfj<ska 5 x 10 kg iy 500m fõ' .%y jia;=fõ mDIaGh u; ,laIHhl 

.=re;ajdl¾IK lafIa;% ;Sj%;dj fidhkak'

05' N+ ia:djr pkaøsldjla i|yd ;sìh hq;= wjYH;d myokak' 

06' ksõgkaf.a .=re;ajdl¾IK kshuh m%ldY lrkak'

07' .=re;aj lafIA;% ;Sj%;djh w¾: olajkak'

08' Yla;s iólrKh ,shkak'

09' .=re;ajdl¾IK úNjh i`oyd iólrKh ,shkak'
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10' .=re;ajdl¾IK úNj Yla;sh i`oyd iólrKh ,shkak'

11' ABC  ;%sfldaKhl AB = 0.25m, AC = 0.2m  yd BC = 0.15m fõ' A YS¾Ifhka 800kg ialkaOhla iy B YS¾Ifhka 

600kg  iaalkaOhla ;enQ úg C YS¾Ifhys .=re;ajdl¾IK lafIA;% ;Sj%;djfha úYd,;ajh yd ÈYdj fidhkak'

12' ialkaO m ne.ska jk i¾jiu jia;= ;=kla mdohla d ne.ska jk ;s%fldaKhl YS¾I ;=fkys ;nd we;' ´kEu 

ialkaOhla u; iïm%hqla; .=re;ajdl¾IK n,h .Kkh lrkak'

-12  13' ialkaO 5.2kg  iy 2.4kg  jk wxY= folla w;r l%shd lrk .=re;ajdl¾IK n,h 2.3 x 10 N ùu i`oyd wxY= fol 

w;r mr;rh fldmuK úh hq;= o@

14' ialkaO m  iy 3m  jk jia;= folla d  mr;rhla we;sj ;nd we;' 3m  ialkaOh we;s jia;=fõ isg fldmuK 

ÿrlska msysá ,laIHhl tu jia;= fol ksid we;s jk iïm%hqla; .=re;ajdl¾IK lafIa;% ;Sj%;dj Y+kH fõ o@

15' tlsfkl iu`. iam¾Y jk fia ;nd we;s iudk tAldldr f.da, folla w;r l%shd lrk  .=re;ajdl¾IK n,h F  

fõ' tu øjHfhka u ;kd we;s tfy;a tu f.da,j, wrfhka yß wvla wrfhka we;s iudk yd tAldldr 

fjk;a f.da, folla tlsfklg iam¾Ij ;nd we;s úg tAjd w;r .=re;ajdl¾IK n,h fidhkak'

-6 -5
16' ialkaOh 10 kg yd 10 kg jQ l=vd jia;= folla 2m  mr;rhlska ;nd we;' tAjd w;r l=uk ,laIHfhys 

.=re;ajdl¾IK lafIa;% ;Sj%;dj Y+kHh fõ o@
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17' wrh R  jk >k Bhï f.da,hla ;=< wrh R/2  jk f.da,Sh l=yrhla idod we;af;a l=yrfha tla ì;a;shla f.da,fha

flakaøh yryd hk f,i h' l=yrh iE§ug m%:u f.da,fha ialkaOh M úh' f.da,fha yd l=yrfha flakaøh hd 

lrk f¾Ldj u; l=yrh ;sfnk me;af;a u f.da, flakaøfha isg d(>R)  ÿrlska ;nd we;s l=vd m ialkaOhla u; 

l%shd lrk .=re;ajdl¾IK n,h fidhkak'

18' wfkHdakH .=re;ajdl¾Ikfha n,mEu hgf;a we;s tAldldr f.da, folla tAjdfha fmdÿ .=re;aj flakaøh jgd 

wjldYfha mßN%uKh fõ' f.da,j, M , M ialkaOhla tAjdfha flakaø w;r ÿr D weiqßka T ld,j¾:h i|yd 1 2 

m%ldYhla f.dvk.kak'

-2
19' .=re;aj ;ajrKfha w.h 1ms  jkafka mDÓú mDIaGfha isg fldmuK Wilska o@ mDÓúfha wrh 6400km fõ'

20' tla;rd .%yf,djl ialkaOh mDÓúfha ialkaOfhka 1$8la jk w;r tys wrh mDÓúfha wrfhka yß wvls' tu 

.%yhd u;=msg .=re;ajdl¾IK lafIa;% ;Sj%;djh fidhkak'

21' mDÓúfha ialkaOh ksh;j mj;S kï tys wrh 1]ka wvq jqjfyd;a mDÓú mDIaGh u; .=re;ajc ;ajrKfha fjkia 

jk m%;sY;h fidhkak'

22' A  keu;s .%yf,djla B  keu;s .%uf,djl wrh fuka fo.=Khla jk w;r A  ys >k;ajh B  ys >k;ajfhka     

    ls' A  ys mDIaGh u; .=re;ajc ;ajrKh B  ys mDIaGh u; .=re;ajc ;ajrkhg ork wkqmd;h fidhkak'

23' pkaøhdf.a wrh 1750km  o" pkaøhd u;=msg § .=re;ajc ;ajrKh mDÓúh u; .=re;ajc ;ajrKfhka 1$6la o kï" 

pkaøhd tAldldr f.da,hla f,i i,ld tys ialkaOh yd uOHkHh >k;ajh fidhkak'
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-224' mDÓú mDIaGh u; .=re;ajdl¾IK ;ajrKh 9.81ms  f,i i,ld mDÓúfhys ialkaOh .Kkh lrkak' mDÓúfha 

wrh 6400km fõ'

25' mDÓú wrh R jQ mßmQ¾K f.da,hla f,i ie,l+ úg mDÓú mDIaGh u; jQ ialkaOh 1kg jk jia;=jla u; 

.=re;ajdl¾IK n,h 10N fõ' mDÓúh jgd wrh 2R jk llaIhl .uka lrk ialkaOh 100kg  jk pkaøsldjla 

u; l%shd lrk .=re;ajdl¾IK n,h fldmuK o@

-2
26' mDÓú mDIaGh u; .=re;ajdl¾IK ;ajrKh 9.81ms  o mDÓúfha wrh  6400km o fõ' mDÓú mDIaGh u; msysá 

,laIHhl .=re;ajdl¾IK úNjh .Kkh lrkak'

27' mdohla d ne.ska jk iup;=ri%hl wkqms<sfj<g .;a YS¾Ij, ialkaO 2m, 3m, m jk wxY= y;rla ;nd we;' fuu 

moaO;sfhys iïmQ¾K .=re;ajdl¾IK úNj Yla;sh fidhkak'

28' iudk ialkaO we;s jia;= folla tlsfklg d mr;rhla we;sj ;nd ksoyia lrkq ,efí' .=re;ajdl¾IK n, ksid 

jia;= fol wdl¾IKh ù tAjd w;r mr;rh d/2 jk úg tAjdfha fõ. fldmuK fõ o@

29' mDÓúfha ialkaOh M o" pkaøsldfõ ialkaOh m o mDÓúh jgd pkaøsldj .uka .kakd llaIfha wrh r o iy 

pkaøsldj mDÓúh jgd ksh; V fõ.fhka p,s; jkafka hehs i,ld V i`oyd m%ldYkhla ,nd .kak'

30' N+ ia:djr pkaøsld hkq fudkjd o@
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31' pkaøsldjl p,s;h i`oyd ;sìh hq;= wjYH;d úia;r lrkak'

32' N+ ia:djr pkaøsldjla i`oyd ;sìh hq;= wjYH;d myokak'

33' mDÓúfha wrh 6400km hehs i,ld iulh u; § jia;=jl oDYH nr Y+kH ùug mDÓúfha fldaKsl m%fõ.h 

fldmuK úh hq;=±hs fidhkak' fuúg mDÓúfha ojig meh fldmuK fõ o@

34' m ialkaOfhka hq;a jia;=jla mDÓú mDIaGfha isg mDÓú wrhg iudk Wilg f.k hkq ,efí' fuúg isÿjk úNj 

Yla;s fjkiaùu fidhkak' mDÓúfha wrh R o tys u;=msg .=re;aj ;ajrKh g o fõ'

35' mDÓúfha flakaøfha isg Bg msg;ska msysá P yd Q ,laIHhj,g we;s ÿr ms<sfj,ska X yd 2X fõ' P ys 
-1

.=re;ajdl¾IK úNjh 10kjg  kï 1kg ialkaOhla P isg Q olajd f.k hdfï § ialkaOh u; flfrk 

ld¾hh fidhkak'

36' ialkaO ms<sfj<ska m, 2m, 3m  yd 2m jk wxY= y;rla me;a;l È. X jk 

iup;=ri%hl YS¾Ij, ;nd we;' fuu moaO;sfha iïmQ¾K .=re;ajdl¾IK

 úNj Yla;sh fidhkak'

1037' mDÓúhg wdikak jD;a; llaIhl pkaøsldjla msysgqùug wjYH Yla;sh 3.2 x 10 J kï tu pkaøsldfõ ialkaOh 

fidhkak' mDÓúfha wrh 6400km  fõ'

38' mDÓú wrh 6400km jk tAldldr >k f.da,hla fia i,ld ialkaOh 2000kg jk pkaøsldjla mDÓú mDIaGfha isg 

800km by<g f.k f.dia tu Wfia § jD;a; llaIhl msygqùug wjYH jk uq¿ Yla;sh .Kkh lrkak'
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39' wdj¾; ld,h ñks;a;= 105la jQ pkaøsldjl llaIfha § fldaKsl m%fõ.hla f¾Çh fõ.fhka fidhkak' mDÓúfha 

wrh 6400km  fõ'

540' pkaøhd mDÓh jgd wrh 3.8 x 10 km jk jD;a; llaIhl .uka lrhs' fuu p,s;fha wdj¾; llaIh Èk 27la kï 

pkaøhd mDÓúh jgd .uka .kakd fõ.h yd mDÓúfha ialkaOh fidhkak'  

41' ld,.=K pkaøsldjla mDÓú mDIaGfha isg 1600km Wiska mDÓúh jgd jD;a;dldr llaIhl .uka lrhs' mDÓúfha 

wrh 6400km f,i i,ld pkaøsld wdj¾; ld,h fidhkak'

42' .%yf,djl O%ejj, § jia;=jl oDIH nr iulfha § tu jia;=fõ oDIH nr fuka fo.=Khls' .%y f,dfjys >ka;jh 
3 -33  x 10 kgm J  kï tys N%uK wdj¾; ld,h fidhkak'

43' iulfha § jia;=jl ÿkq ;rdÈ mdGdxlh O%ejj, § tys w.hg jvd 10]ka fjkia fõ kï .%y f,dfjys N%uk 

ld,dj¾;h meh 24 fia i,ld tys uOHkHh >k;ajh .Kkh lrkak'

44' pkaøsldjl p,s;hg tfrys ÿn, >¾IK n, l%shd;aul jqjfyd;a tys llaIfha wrhg" fõ.hg yd fldaKsl 

m%fõ.hg l=ula isÿfõ o@
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ksYap, wdfrdamKhla u; wka;¾ ls%hdj n,hla jk fmfoilaa úoHq;a lafIa;%hla f,i y÷kajkq ,efí' 

´kEu jia;=jla Ok iy iDK wdfrdamK tkï fm%dafgdak iy bf,lafg%dak j,ska iukaú; jk w;r tajd iu 

iuj we;s úg iuia;hla f,i .;a l, jia;=j WodiSk fõ' tla jia;=jlska ;j;a jia;=jlg bf,lafg%dak ,nd ÿka úg 

bf,lafg%dak ,nd ÿka jia;=jg Ok wdfrdamKhla ,efnk w;r bf,lafg%dak ,nd .;a jia;=jg iDK wdfrdamKhla 

,efí'  jia;= folgu fjk;a wdfrdamKhla u; n,hla we;s lsÍfï yelshdjla ,efí' 

Wod (- ma,diaála mkdjla fyda mEkla ál fõ,djla ysifliaj, msßueo l=vd lvodis len,s wdikakhg f.k .sh 

úg tajd wdl¾IKh ùfuka ta nj ;yjqre fõ' 

tf,i jia;=jla ;=, wdfrdamK we;s l, yels m%Odk l%u folls' 

1. msßue§u u.ska

«tnkhsÜ oKavla f,dau frÈ lene,a,lska msßue§u 

«ùÿre oKavla fiao lene,a,lska msßue§u 

2. fm%arKh uÕska

my; mshjr lSmh wkqms<sfj,g wkq.ukh lsÍfuka wmg WodiSk jia;=jla ;=, wdfrdamkhla we;sl, yel' 

(i)

(ii)

(iii)

(iv)

(v)

fï wkqj wdfrdams; jia;=jla Ndú;d lr tys ;snQ wdfrdamK j¾.hg m%;súreoaO wdfrdamKhla fm%arKh lr.; 

ye;s nj meyeÈ,s jk w;r Ndú;d l, wdfrdamKhg ydkshlao fkdfõ' 

Wiia fm< - Wiia fm< - fN!;sl úoHdj 2021 A/L

tallh - 06 - úoHq;a lafIa;%tallh - 06 - úoHq;a lafIa;%

wdfrdams; jia;=jla

wdfrdams; jia;=j WodiSk jia;=jg

,x lsrSu

+  -  +  -  +
-  +  -  +  -

  +  +
+  +  +

WodiSk jia;=j

+ +
+

++
- -- --

  +  +
+  +  +

jia;=j N+.; lsrSu

N+.;h bj;a lsrSu

wdfrdams; jia;=j
bj;a lsrSu

- -- --
  +  +
+  +  +

^N+.;h&

- -- --
  +  +
+  +  +

- -- --   +  +
+  +  +
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×

hï lsis jia;=jlg wdfrdamKhla ,nd ÿka úg tajd me;sÍu jia;=j ieÈ øjHfha iajNdjh yd tys cHdñ;sl yevh 

u; fjkia fõ' 

« >k fyda l=yr ikakdhl f.da,hlg wdfrdamK ,ndÿka úg tajd ndysr mDIaGfha taldldrj 

jHdma; fõ' 

« ikakdhl ;=vq iys; ia:dk we;akï tajdfha jeä wdfrdamK idkaøKhla we;s jk fia 

jHdma; fõ'

«mßjdrl jia;=jlg wdfrdamKhla ,nd ÿka úg tajd ;enQ ia:dkfha tf,iu mj;S' thg fya;=j mßjdrl øjHhla 

;=,  wdfrdamK j,g myiqfjka .uka l, fkdyels ùuhs'  

l+f,daï kshuh
úoHq;a wdfrdamK folla w;r we;s jk wfkHdakH n,fha úYd,;ajh wdfrdamK foflys úYd,;ajhg 

wkqf,daujo" tajd w;r ÿfrys j¾.hg m%;sf,daujo iudkqmd;sl fõ' 

«icd;Sh wdfrdamK w;r úl¾IK n,hla we;s jk w;r úcd;Sh wdfrdamk w;r we;s jkafka wdl¾IK n,hls' 

2 4 -3 -1 2 -2 -1fuys Î - wdfrdamk ;nd we;s udOHfha mdrfõ§;djh mdrfõÈ;djfha tallh A S m kg  fyda C m N  fõ' 

-12 2 -2 -1jd;fha fyj;a ksoyia wjldYfha mdrfõ§;dj Î f,i olajk w;r Î = 8.85 × 10  C m N  fõ'          ys w.h 9 × 0 0

9
10  ls'

idfmalaI mdrfõÈ;dj $ mdrúoHq;a ksh;h (K) hï udOHhl mdrfõ§;dj ksoyia wjldfYfha mdrfõ§;dj fuka lS 

.=Khlao hkak idfmlaI mdrfõ§;djh f,i ye¢kafõ' 

9  
«    = 9 × 10 jeks úYd, w.hla ksid .=re;ajdl¾IK n, yd ii|k úg úoHq;a n, b;d m%n, nj jegfya' 

Wod (- (1) +1mc yd -2mc wdfrdamK folla tlsfklg 1m mr;rhlska jd;fha ;nd we;s úg tajd w;r wdl¾Ykh 

n,h fidhuq'
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Wod (- (2) +10 c yd +20 c wdfrdamK folla tlsfklg 30 cm ÿßka jd;fha ;nd we;s úg tajd w;r n,h 

fldmuKo@ 

±ka by; wdfrdamK fol tu ÿßkau mj;sk fia mdrúoHq;a ksh;h 4 la jk udOHl ;enQ úg wdfrdamK w;r kj n,h 

fldmuKo@

wNHdih 6 - 1

(1)

AB = 20 cm o BC = 40 cm o jk mßÈ jQ A, B, C tlu f¾Ldjl mj;sk A, B yd C ,laIj, ms<sfj,ska 1C, 2C yd Q 

úYd,;aj we;s Ok wdfrdamK ;=kla ;nd we;' B ys we;s 2C wdfrdamKh u; iïm%hqla; n,h Y=kH ùug Q ys 

úYd,;ajh fldmuK úh hq;=o@

(2) mdohla 30 cm ne.ska jk iumdo ;s%fldaKhl A, B, C YS¾I j, mj;sk mßÈ 

ms<sfj,ska +q, -q yd +q ,laISh wdfrdamK ;=kla ;nd we;' C ys we;s 

wdrdamKh u; iïm%hqla; n,h 10 N kï Q wdfrdamKfha úYd,;ajh 

fldmuKo@

(3) ialkaOh 20 g ne.ska jk l=vd f.da, folla tl tflys È. 30 cm ne.ska 

jk mßjdrl ;ka;= folla u.ska tlu ,laIHlg wj,ïNkh lr tla tla 
0

f.da,hg iudk wdfrdamK ,nd ÿka úg ;ka;= isri iuÕ 45  l fldaK 

idok mßÈ iu;=,s;j msysghs' f.da, j,g ,ndÿka tu wdfrdamKfha 

úYd,;ajh fldmuKo@ 

(4) mdohla 60 cm jk ABCD iup;=ri%hl flakaøh O fõ' A, B yd C 

,laIHj, +2 C ne.ska jkakd jQ wdfrdamk ;=klao@ O ys +10 C l 

wdfrdamKhlao ;nd we;' O ys we;s +10 C wdfrdamKh u; iïm%hqla; 

n,fha úYd,;ajh yd ÈYdj fidhkak'
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(5)

4 C yd 9 C ,laISh wdfrdamK folla 1m l mr;rhlska wp,j ;nd we;' fjk;a wdfrdamKhla ndysr n,hlska 

f;drj iu;=,s;j ;eìh yels msysgqug 4 C wdfrdaKfha isg we;s ÿr fidhkak' 

úoHq;a lafIa;% ;Sj%;dj (E)

úoHq;a lafIa;%hl hï ,laIHl ;nk ,o +1C l wdfrdamKhla u; ls%hdlrk úoHq;a n,h tu ia:dkfha úoHq;a 

lafIa;% ;Sj%;dj f,i ye¢kafõ' 

fuh ffoYslhla jk w;r tys ÈYdj jkafka +1C u; we;sjk n,fha ÈYdjhs'  

úoHq;a lafIa;%hl hï ,laIHl we;s q wdfrdamKhla u; n,h F kï tu ia:dkfha lafIa;% ;Sj%;dj E  kï w¾: 

±laùug wkqj 

-1
fï wkqj E ys tallh N C  fõ' 

tkï" lafIa;% ;Sj%;dj E jk ,laIHl we;s q wdfrdamKhla u; we;s jk n,h Eq fõ' 

+Q ,laISh wdfrdamKhl lafIa;%hla i,luq' tu wdfrdamKfha isg r ÿrlska msysá ,laIHl lafIa;% ;Sj%;dj 

fiùug wjYH hehs is;uq' ta i|yd Q wdfrdamKfha isg r ÿrlska ;enQ + 1C l wdfrdamKhla u; n,h fidhuq' 

l+f,daï kshuh wkqj" +1 C u; n,h (E) kï 

fuh ol=Kq ÈYdjg mj;S'

r  ® O úg E ® ¥

r ® ¥  úg E ® O

ol=Kq ÈYdjg lafIa;% ;Sj%;d Ok f,i ie,l+ úg - ¥ isg + ¥ olajd ÿr r iuÕ E ys úp,kh my; m%ia;drfhka 

±lafõ' 

mm

m

1 m

4 Cm 9 Cm

q

F
E =

q

F
E =ÞF = Eq

+Q +1C
r

2

2

r

Q
  

4ð

1
     E

r

1Q
  

4ð

1
     E

Î
=

´

Î
=

E ^lafIa;% ;Sj%;dj&

r ^ÿr&

-4-



«,lIHldr wdfrdamK jHdma;shla u.ska hïlsis ,laIHl we;s lrk lafIa;% ;Sj%;dj tla tla wdfrdamKh uÕska tu 

ia:dkfha we;s lrk lafIa;% ;Sj%;d j, ùÔh tl;=jla f,i ,nd.; yel' 

Wod (- (1)

A, B yd C hkq AB = BC = 30 cm ne.ska jk talf¾Çhj msysá ,laIH jk w;r A ys + 4 c lo" B ys - 2 c l o 

,laISh wdfrdamK 2 la we;' C ,laIHfha we;s lrk úoHq;a lafIa;% ;Sj%;dj fidhkak' 

A ys +4 C ksid C ys lafIa;% ;Sj%;dj E  kï1

B ys - / c ksid C ys lafIa;% ;Sj%;dj E  kï2

¬

Wod (- (2) mdohl È. 1 m jk ABCD iup;=ri%hl A, B, C 

,laIH j, +1 c ne.ska jk wdfrdamk 3 la ;nd we;' O 

flakaø ;Sj%;djfha úYd,;ajh iy ÈYdj fidhkak' 

jvd myiqfjka ms<s;=r ,nd.ekSug D ,laIHfha wu;rj +1 c iy -1 c wdfrdamK folla ;nuq' túg A, B, C, 

D ,laIH j, we;s +1 c wdfrdamK 4 u.ska O ys we;s lrk lafIa;% ;Sj%;djh Y=kH fõ' ta ksid D ys we;s -1 c uÕska O ys 

we;s lrk lafIa;% ;Sj%;dj fijQ úg wmg wjYH ms<s;=rg th iudk fõ' 

tys ÈYdj OD ÈYdjg fõ'  

m m

m

m

5 5 5 -1\     EC = E  - E  = 2 × 10  - 1 × 10  = 10  NC  2 1

m

mm

m m

30 cm 30 cm

A B C

+ 4 cm - 2 cm

15

2

69

22

6

0

1

NC10         

1036

104109
    

)10(60

1104
   

4ð

1
E

-

-

-

-

-

=

´

´́´
=

´

´́

Î
=®

15

2

69

22

6

0

2

NC102          

109

102109
    

)10(30

1102
   

4ð

1
E

-

-

-

-

-

=́

´

´́´
=

´

´́

Î
=¬

A 1 m

1 m

B

CD

A

O

B

CD

+1m

+1m

+1m
+1m
-1m

13

69

2

6

0

0

NC1018                                     

102109    

2

1

101

4ð

1
E

-

-
-

=́
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÷
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è
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+ + + + + +

- - - - - - -

- -+ +

WodiSk ,laIH

+
-

úoHq;a i%dj $ n, f¾Ld

úoHq;a lafIa;%hl hï ,laIHl§ kaoyia l, ,laISh Ok wdfrdamKhl .uka ud¾.h úoHq;a i%dj $ n, f¾Ldjla 

f,i ie,fla' 

i%dj f¾Ld jHdma;s lSmhla my; ±lafõ' 

1. Ok wdfrdamKhla ksid 2. iDK wdfrdamKhla ksid

3. Ok iy iDK wdfrdamK folla w;r 4. Ok iy iDK wdfrdamK fol w;r WÈiSk 

jia;=jla we;s úg

5. Ok" Ok wdfrdamK folla w;r 6. iDK" iDK wdfrdamK folla w;r

7. m%;súreoaO wdfrdamK wvx.= iudka;r ikakdhl 8. tu iudka;r ;yvq fol w;r WodiSk ikakdhl 

;yvq folla w;r f.da,hla we;s úg

9. ,laIS Ok wdfrdamKhla iy iDK wdfrdams; 10.Ok wdfrdams; iDcq lïìhla wjg

;yvqjla w;r

+ -
+ -

WodiSk 
jia;=j

++
++
++
++ ++
++
++
++
++
++

+
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wNHdih 6 - 2

by; i%dj f¾Ld jHdma;s iels,a,g f.k my; ysia;eks mqrjkak'

«i%dj f¾Ld Ok wdfrdamKhlska .................................................. o" iDK wdfrdamKhlska

...................................................... o mj;S' 

«i%dj f¾Ld msgùu iy wqe;=,aùu mDIaGhg ...................................................... isÿfõ' 

«i%dj f¾Ld lsis úfgl tlsfkl fþokh ....................................................... 

«WodiSk jia;=jlg we;=¿ jk i%dj f¾Ld .Kkg iudk i%dj f¾Ld m%udKhla ........................................................ 

fõ'

«i%dj f¾Ld .uka fkdlrk ,laIH ........................................................... ia:dk f,i ye¢kafõ'

úoHq;a i%djh ( )

3 -3 -1 2 -1úoHq;a i%djfha tallh kg m  s A  fyda N m  C  fõ'

úoHq;a lafIa;% ;Sj%;dj (E) tall j¾.M,hla ;=,ska Bg ,ïNl i%djh f,io yeÈkaúh yel'

A j¾.M,hla yryd i%djh  kï tu mDIaGh u; lafIa;% ;Sj%;dj E kï 

.jqia m%fïhh
iaÓ;s úoHq;a lafIa;%hl i,lk ,o ´kEu ixjD; mDIaGhla yryd ,ïNl i%djh tu mDIaGfhka wka;¾.; 

flfrk iM, wdfrdamKh ̂wdfrdamK j, ùÔh tl;=j& udOHfha mdrfõ§;djg orK wkqmd;hg iudk fõ' 

Wod (- (1)

(a) S  mDIaGh yryd iM, i%djh fldmuKo@1

      wkqj 

(b) S  mDIaGh yryd i%djh fldmuKo@2

f

f

\ f = E  A

úoHq;a i%dj f¾Ld j,g ,ïNlj i,lk ,o mDIaGhla ;=,ska .uka lrk i%dj f¾Ld m%udKh tu mDIaGh yryd 

úoHq;a i%djh f,i ye|skafõ'

A

ö
E =

Î
=

Óq
ö

S2
S1

-q

-q

+2q +4q

-2q

Î
=

Óq
ö 0    

O
ö

0

1 =
Î

=

0

2

q
ö

Î
=
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O A B C

Wod (- (2)

>klhl flakaøfha q wdfrdamKhla ;nd we;' A B C D mDIaG yryd i%djh fldmuKo@

úiÿu (-

A B C D yryd i%djh  kï fujeks mDIaG 6 lska q wdfrdamKh ixjD; ù we;s ksid mDIaG 6 u yryd i%djh 

 = 6  fõ' 

.jqia m%fïhh fh¥ úg

Wod (- (3) >klhl YS¾Ihl q wdfrdamKhla ;nd we;' s mDIaGh 

yryd i%djh fldmuKo@

úi÷u (- fï i|yd .jqia m%fõhh fh§u i|yd  my; mßÈ fujeks >kl 8 la ;eîfuka q wdfrdamKh ixjD; lr 

  .ksuq'

fuúg wjYH mDIaGh yryd i%djh  kï fujeks mDIaG 

24 la u.ska q wdfrdamKh ixjD; ù we;' 

.jqia m%fïhh fh¥ úg"

lafIa;% ;Sj%;d (E) fiùu i|ydo .jqia m%fïhh fhdod.; ye;' ta i|yd my; mshjr lSmh wkq.ukh lsÍu l, 

yel' 

1. lafIa;% ;Sj%;dj (E) fiùg wjYH ,laIH yryd hk mßÈ;a ish¨u n,f¾Ld j,g ,ïNl jQ;a mDIaGhla iys; iqÿiq 

ixjD; mDIaGhla ks¾udKh lrkak' 

2. tu ixjD; mDIaGh ;=, wka;¾ wdfrdamK j, iM, w.h (R) fmdhd.kak' tu mDIaGfha j¾.M,h A o fidhkak' 

3. mDIaGh u; lafIa;% ;Sj%;dj E f,i f.k .jqia m%fïhh fhdokak' 

       uÕska E .Kkh l, yel' 

Wod (- (1) wrh R jk ikakdhl f.da,hlg Q wdfrdamKhla ,nd § we;' f.da,fha flakaøfha isg ÿr r wkqj (a) r < R, 

(b) r = R (c) r > R úg lafIa;% ;Sj%;d i|yd m%ldYk ,nd.kak' 

wßh i%dj f¾Ld jHdma;shla we;s úg wßh ,laIH 

flakaølr .;a f.da,Sh mDIaGhla .jqia mDIaGhla f,i 

i,lkq ,efí'

f0

ff0

\ 

f0

A B

q

CD

q

S

q

E

Q
AE =́

AE

Q
E =
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úi÷u (-

(a) r < R jk f.da,Sh mDIaGhla i,ld .jqia m%fïh fhdouq'

 

^ikakdhl f.da,hlg wdfrdamKhla ,ndÿka úg tajd ndysr mDIaGfha .nvd jk ksid f.da,h ;=, wdfrdamKh 

Y=kHfõ'&

(b) r = R jk f.da,Sh mDIaGhla i,ld .jqia m%fïh fh§fuka 

(c) wrh r > R jk f.da,Sh mDiaGhla i,ld .jqia m%fïh fh§fuka 

Wod (- (2) j¾.M,h A jQ ikakdhl ;yvq folla mdrfõ§;dj Î jk udOHlska fjkaj d mr;rhlska iudka;rj ;nd 

tla ;yvqjla N+.; lr wfkla ;yvqjg Q wdfrdamKhla ,nd ÿka úg ;yvq w;r lafIa;% ;Sj%;dj E i|yd 

m%ldYkhla f.dvk.kak' 

úiÿu (-

taldldr i%dj f¾Ld jHdma;shla we;s ksid yrialv S jQ is,skavrdldr .jqia mDIaGhla i,ld .jqia m%fïhh 

fh§fuka

 

Wod (- (2) iDcq ikakdhl lïìhlg wdfrdamKhla ,ndÿka úg  f¾Çh wdfrdamK >k;ajhla mj;sk mßÈ 

th jHdma; fõ' lïìfha isg r ÿrlska lafIa;% ;Sj%;dj i|yd m%ldYkhla f.dvk.kak' 
úi÷u (-

fuys§ is,skavrdldr i%djf¾Ld jHda;shla mj;sk ksid 

wrh r jQ o Wi l jQo is,skavrdldr ixjD; mDiaGhla 

i,ld .jqia m%fïh fhdouq' 

l

0

4
0

2

=

Î
=´

A

A

E           

O
ðrE

2
0

0

2

4

4

Rð

Q
E           

Q
ðRE

B

B

Î
=

Î
=´

2
0

0

2

4

4

rð

Q
E           

Q
ðrE

C

C

Î
=

Î
=´

+

+

+

+

+
+

-Q+Q

S
ixjD; mDIaGh ;=, 

wdfrdamKh S
A

Q
´

0

0

      
Î

=

Î

´
=́

A

Q
E

A
SQ

SE

0

0

2
      

2

Î
=

Î
=́

r
E

l
rlE

p

l

l
p

+
+
+

+

+

+
+

+
+

+
+
+

+
+

+

+
+
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wNHdih 6 - 3

(1)  wrh 9 cm jk >k ikakdhl f.da,hlg + 10 C l wdfrdamKhla ,nd§ we;' f.da,fha flakaøfha isg (a) 3cm (b)

     9cm (c) 12 cm ÿßka msysá ms<sfj,ska A, B yd C ,laIHj, lafIa;%;Sj%;d fidhkak'

(2)  wrh 12 cm jk ikakdhl f.da,hlska wrh 6 cm jk tal flakaøSh f.da,Sh fldgila my; mßÈ bj;al, f.da,Sh 

  lfndf,ys flakaøfha +1 C l wdfrdamKhla ;nd we;' 

  (a) we;=,; yd msg; mDIaGfha fm%aß; wdfrdamK 

fudkjdo@

  (b) O lafIa;%fha isg 3 cm, 6 cm, 9 cm, 12 cm yd 18 

cm ÿßka msysgk ms<sfj,ska A, B, C, D yd E 

,laIH j, lafIa;% ;sj%;d fidhkak' 

  (c) lafIa;%fha isg ÿr r wkqj lafIa;% ;Sj%;dj E 

fjkiaùu ±lafjk o< m%ia:drh w¢kak' 

(3)  

  
2

j¾.M,h 100 cm  ne.ska jk ikakdhl ;yvq folla 9 mm mr;rhlska iudka;rj ;nd we;' 

my, ;yvqj N+.; lr by, ;yvqjg 9 c wdfrdamKhla ,nd § we;' 

(a) my, ;yvqfõ fm%aß; wdfrdamKh fldmuKo@

(b) ;yvq fol w;r i%dj f¾Ld msysgk whqre weo fmkajkak' 

(c) ;yvq fol w;r ,laIhl lafIa;% ;Sj%;dj fiùug .jqia m%fïhh Ndú;d lrkak' 
-12 2 -2 -1

^jd;fha mdrfõ§;dj Î = 9 × 10  c  m  N  f,i .kak&0

(d)

±ka bf,lafg%dakhla ;yvq fol w;r yßueÈka ;yvq j,g iudka;rj u m%fõ.hlska we;=¿ ù by, ;yvqfõ 
-fl<jrg hdka;ñka iam¾Yj rEmfha mßÈ bj;a fõ' ;yvqjl È. 9 cm jk w;r bf,lafg%dakhl wdfrdamKh 1.6 × 10

19 -31 C o ialkaOh 9 × 10  kg o f,i f.k u ys w.h .Kkh lrkak' ̂.=re;ajc n,mEu fkdi,ld yßkak'&

m

m

m

÷÷
ø

ö
çç
è

æ
=́

Î
-29

0

Nm2C109
4ð

1

+1 Cm

O

9 mm

9 mm
e u

9 cm
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úoHq;a úNjh (V)

wkka;fha we;s + 1c l wdfrdamKhla úoHq;a lafIa;%h ;=, hï ,laIHlg f.k tafï§ lafIa;%hg úreoaOj l, 

hq;= ld¾hh m%udKhhs' úoHq;a úNjfha tallh fjda,aÜ (V) fõ' 

Ok wdfrdamKhl lafIa;%hla i,luq' 

fuys§ +1 C l u; úl¾IK n,hla we;s ksid tu n,h uevf.k wdfrdamKh f.k taug lafIa;%hg úreoaOj 

ld¾hhla l, hq;= fõ' tksid Ok wdfrdamKhl lafIa;%h ;=, úNjh (+) fõ' 

iDK wdfrdamKhl lafIa;%hla i,luq' 

fuys§ + 1C u; wdl¾Ik n,hla ls%hdlrk ksid th f.k taug ndysßka ld¾hhla l,hq;= fkdfõ' lafIa;%h 

u.ska ld¾hh isÿ lrhs' tksid iDK wdfrdamKhl lafIa;%hla ;=, úNjh (-) fõ' 

Q ,laISh wdfrdamKhl isg r ÿßka msysá ,laIHl úNjh V kï                   fõ' 

fï wkqj           fõ' 

r  ® O úg V ® ¥

r  ® ¥ úg V ® O

,laISh wdfrdamKfha isg ÿr r wkqj úNjh fjkiaùu my; mßÈ fõ' 

wrh R jk >k fyda l=yr ikakdhl f.da,hlg Q wdfrdamKhla ,nd ÿka úg tys flakaøfha isg ÿr r wkqj úNjh 

V fjkia ùu i,ld n,uq'

tu wdfrdamK ish,a,u ndysr mDIaGfha jHdma; jk nj wm olsuq' 

ikakdhl f.da,hg msg;ska msysá A ys úNjh V  kï A

                           fõ

+
+1C

F

-
+1C

F

r

Q

4ð

1
V

0Î
=

r

1
V µ

V

r

V

r

,laISh Ok wdfrdamKh i|yd ,laISh iDK wdfrdamKh i|yd

×

×

××

× ×

O C B A

××

r

Q

4ð

1
V

0

A
Î

=
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tys mDIaGh u; úNjh V  kï" B

                    fõ' 

f.da,h ;=, úoHq;a lafIa;%hla fkdmj;sk ksid +1C wdfrdamKh mDiaGfha isg f.da,h ;=, hï ,laIHlg f.k 

hdug ld¾hhla l, hq;= fkdfõ' 

tksid >k fyda l=yr ikakdhl f.da,hla ;=< úNjh mDIaGfha úNjhg iudk ksh; w.hls' 

fï wkqj f.da,hg ,nd ÿka wdfrdamKh +Q kï flakaøfha isg ÿr (r) wkqj úNjh (V) úp,kh my; ±lafõ' 

tu m%Ia:drho ie,ls,a,g f.k"

(a) ÿr r i,lk f¾Ldj Tiafia f.da,hg msg;ska l=vd ikakdhl lene,a,la ;enqúg úNj úp,kh my; w¢kak' 

(b) by; § f.da,hg +Q wdfrdamKh fjkqjg -Q wdfrdamKhla ,nd§ we;s úg úNj j;%h my; w¢kak' 

jeo.;a (-

«wdfrdamK jHdma;shla uÕska hï ,laIHl we;s lrk úNjh tu jHdma;sfha we;s tla tla ,laISh wdfrdamKh 

ksid tu ,laIHfha we;s lrk úNj j, ùÔh tl;=jla f,i .; yel' 

«wdfrdams; tal flakaøSh f.da,sh lfnd¨ lSmhla we;s úg ndysr f.da,fha mDIaGfha fyda bka msg; ,laIHl 

úNjh fidhk úg tla tla f.da,fha wvx.= wdfrdamK j, ùÔh tl;=jg iudk wdfrdamKhla fmdÿ flakaøfha 

we;ehs i,ld úNjh fiúh yel' 

«f.da,fha we;=,; ,laIHlg fuh j,x.= fkdfõ' 

R

Q

4ð

1
V

0

B
Î

=

V

R r-R

V

+R
r

-R

ikakdhlh

V

+R
r

-R
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Wod (- 1. wrhhka 9 cm yd 18 cm jk flakaøSh ikakdhl f.da,Sh lfnd¨ follg ms<sfj,ska +10 c yd -5 c 

wdfrdamK ,nd § we;' fmdÿ flakaøfha isg 27 cm, 18 cm, 12 cm, 6 cm ÿßka msysá P, Q, R, S ,laIH j, úNj 

fidhkak'

Wod (- 2. wrhka a yd b (a < b) jk tal flakaøSh f.da,Sh ikakdhl lfnd¨ foll we;=,; f.da,h N+.; lr msg; 

f.da,hg Q wdfrdamKhla ,ndÿka úg we;=,; f.da,h u; fm%aß; wdfrdamKh fidhd msg; f.da,h u; 

úNjh i|yd m%ldYKhla ,shkak' 

we;=,; f.da,h u; fm%aß; wdfrdamKh q f,i .ksuq' 

th u; úNjh V  kï A

V  = A f.da,fha q u.ska   +   Bf.da,fha Q u.ska A ys A

   A ys we;s lrk úNjh           we;s lrk úNjh 

kuq;a A N+.; lr we;s ksid V  = 0 fõ'A

 ndysr f.da,h u; úNjh V  kï  B

mm

\

S R Q P

+10 cm

-10 cm

[]

V

V

V

V

VV

VV

S

R

Q

P

5.7     

18

5

9

10
109

1018

)105(
109

109
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109

105     

36

1030
109
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)105(

4

1
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2
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10)510(
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5
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105109
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4

1
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2

6
9

2

6
9

5

5

2

6
9
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+

- - - - - - -

+ + + + + +

3 iu úNj mDIaGh

1 iu úNj mDIaGh

2 iu úNj mDIaGh

wNHdih 6 - 4

1. wrhhka a iy b (a < b) jk tal flakaøSh ikakdhl f.da,Sh lfnd¨ foll msg; f.da,h N+.; lr we;=,; 

f.da,hg Q wdfrdamKhla ,nd ÿka úg msg; f.da,fha fm%ars; wdfrdamKh fidhd we;=,; f.da,h u; úNjh 

i|yd m%ldYkhla ,shkak' 

2. wrh r jk jD;a;dldr ikakdhl j,,a,lg Q 

wdfrdamKhla ,nd § we;' tys flakaøh yryd hk 

j,,af,a ;,hg ,ïNl wlaIh u; x ÿßka jQ P 

,laIHfha úNjh i|yd m%ldYkhla f.dv k.kak' 

úoHq;a lafIa;%hl § we;s ,laIH folla w;r úNj wka;rh 

+1C l wdfrdamKhla m<uq ,laIHfha isg wfkla ,laIHh lrd f.k hdug l,hq;= ld¾h m%udKh tu ,laIH 

fol w;r úoHq;a úNj wka;rh f,i ye¢kafõ' 

A yd B ,laIH folla i,luq' +1C l wdfrdamKhla A ,laIHfha isg B ,laIH olajd f.k hdug lafIa;%hg 

úreoaOj l,hql= ld¾hh m%udKh A yd B ,laIH fol w;r úNj wka;rhhs' 

A ys úNjh V  o" B ys úNjh V  o kï A yd B w;r úNj wka;rh = V  - V  fõ'A B B A

iu úNj mDIaG
hï úoHq;a lafIa;%hl úNjhka iudk ,laIH yryd hkakdjQ;a ish¿u i%dj f¾Ld j,g ,ïNl jQ;a mDIaGhla iu 

úNj mDIaG f,i ye¢kafõ' 

Wod (- wßh i%dj f¾Ld jHdma;shla i|yd wßh ,laIsh flakaø lr.;a ́ kEu f.da,sh mDIaGhla iuúNj mDIaGhla fõ' 

m%;súreoaO wdfrdamK orK iudka;r ikakdhl ;yvq folla w;r i%dj f¾Ld i|yd iu úNj mDIaG lSmhla 

my; ±lafõ' 

«iu úNj mDIaGhl iEu ;eku úNj iudk ksid tla ,laIHl isg ;j;a ,laIHlg wdfrdamKhla f.k hdug lsisÿ 

ld¾hhla l,hq;= fkdfõ' 

×

×

× ×

×

×

×

×

×

×

×

×

O

r

x P

×

× ×
×

×

×

A B

Q
iuúNj mDIaG
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+Q
x

P

úNj jl%hl wkql%uKh yd lafIa;% ;Sj%;dj w;r iïnkaOh 

+ Q wdfrdamKhl lafIa;%hla i,luq

tu wdfrdamKfha isg x ÿrlska msysá ,laIHl úNjh V kï"

ta i|yd úNj jl%h my; mßÈ fõ' 

Q wdfrdamKfha isg x ÿßka P ,laIHfha lafIa;% ;Sj%;dj E kï

(1) iólrKh x j,ska fn¥ úg (2) iólrKh ,efnk nj meyeÈ,sh' 

      hkq úNj jl%fha wkql%uKhhs' l=vd dx ÿr fjkila i|yd úNj fjki dv kï

fuh             f,io ±laúh yel' 

by; úNj jl%fha wkql%uKh (-) w.hls' kuq;a Ok wdfrdamKhl lafIa;%h i|yd lafIa;% ;Sj%;dj wod, P 

,laIi|yd (+) fõ' 

                       fõ' 

fï wkqj hïlsis úNj jl%hl hï ,laIHl§ wkql%uKfha iDK w.h u.ska tu ,laIfha lafIa;% ;Sj%;dj ,efí' 

fuï m%;sM, Ndú;d lr tu úoHq;a lafIa;%hg wod, lafIa;% ;Sj%;d jl%h we¢h yel' 

Wod (-

x

Q
   

4ð

1
V

0Î
= 1

V

X

22
0 x

Q
   

4ð

1
E

Î
=

X

V
E =\

X

V

dX

dV
E =

dX

dV-
E =\

V E

A AB BC C
X X
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18 cm

+10mc +10 cm

úoHq;a úNj Yla;sh
hïlsis wdfrdamKhla wkka;fha isg lafIa;% ;=, hï lsis ,laIHla lrd f.k tafï§ lafIa;%hg úreoaOj l, hq;= 

ld¾hh m%udKhhs' 

úoHq;a lafIa;%hl hï ,laIHl úNjh V kï V = wkka;fha we;s +1C l wdfrdamKhla f.k taug l, ld¾hh' 

 Q wdfrdamKhla f.k taug l,hq;= ld¾hh W kï 

W = QV     fõ' 

fï wkqj úNjh V jk ia:dkhl we;s Q wdfrdamKh i;= úoHq;a úNj Yla;sh QV uÕska ,efí' 

Wod (- +10 mc ,laISh wdfrdamKhl lafIa;%hla ;=, wdfrdamKfha isg 18 cm ÿßka we;s +/ c l wdfrdamKhla 9 cm 

ÿrla 10 mc wdfrdamKh foig f.k hdug l<hql= ld¾hh fldmuKo@

1.

2.

m<uq wjia:dfõ§ +/ c wdfrdamKh i;= úNj Yla;sh

fojk msysgqfï§ +/ c i;= úNj Yla;sh

 l,hq;= ld¾hh 

wNHdih 6 - 5

1. wrh 9 cm jk ikakdhl f.da,hlska wrh 3 cm jk talflakaøSh f.da,Sh fldgila lmd bj;a lr tys flakaøfha 

+1 c l wdfrdamKhla ;nd we;' 

OA = 18 cm, OB = 9 cm, OC = 3 cm OD = 2 cm jk 

mßÈ A, B, C yd D ,laIH mj;S' 
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m

\

m

9 cm9 cm

+10mc +10 cm
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-
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(a) A, B, C ,laIH j, úNj VA, VB, VC .Kkh lrkak' 

(b) C yd D ,laIh w;r úNj wka;rh VCD fldmuKo@

(c) tkhska fyda wkal%uhlska D ys úNjh VD fidhkak' 

2. mdohla 9 cm jk iumdo ;s%fldKhl Ys¾I j, mj;sk 

mßÈ 10 c, 20 c yd 30 c ,laISh wdfrdamK we;' 

moaO;sh i;= úNj Yla;sh fidhkak' 

3.

iudka;r ikakdhl ;yvq folla 2 cm mr;rhlska jd;fha ;nd my< ;yvqj N+.; lr by< ;yvqj 2000 V l 
-15

úNjhl mj;ajd .;a úg ialkaOh 6.4 ×10  kg jk wdfrdams; f;,a ìxÿj iu;=,s;j mj;S' 

(a)f;,a ìxÿfõ wvx.= wdfrdamK j¾.h l=ulao@ 

(b);yvq fol w;r úoHq;a lafIa;% ;Sj%;djfha úYd,;ajh fldmuKo@

(c)f;,a ìxÿjg ;sìh hq;= wdfrdamKh fldmuKo@
-19

(d)bf,lafg%dakhl wdfrdamKh 1.6 × 10  C kï f;,a ìxÿfjka bj;a l, fyda thg imhd we;s bf,lafg%dak ixLHdj 

fldmuKo@

(e);yvq w;r úNj wka;rh jeä l, fyd;a ksYap,j mej;s f;,a ìxÿjg l=ula isÿfõo@

(f) by; ;yvq w;r úNj wka;rh m%;sj¾;Sh l, úg f;,a ìxÿfõ wdrïNl ;ajrKh fidhkak'  

  

 

 

mmm

10 Cm

30 Cm20 Cm

2 cm

2000 V

wdfrdams; f;a, ìxÿj
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úoHq;a Odß;dj (C)

jia;=jl úNjh jia;=jl úNjh 1 V lska by, kexùug jia;=jg ,nd Èh hq;= wdfrdamK m%udKh úoHq'a 

Odß;djhs' 

-1
fuys tallh CV  fyj;a F ^*erâ& fõ' l=vd Odß;d ±laùfï§ F, PF jeks tall fhdod .kS' hï jia;=jlg Q 

wdfrdamKhla ,nd ÿka úg tys úNjh V j,ska jeä fõ kï w¾: ±laùug wkqj tys Odß;dj

wNHdih 6 - 6 

ysia;eka mqrjkak' 

1. jia;=jlg 10 c l wdfrdamKhla ,ndÿka úg tys úNjh 5V lska jeä fõ' tu jia;=fõ 

Odß;dj C = .................................... = .................................... fõ'

2. Odß;dj 100 F jk jia;=jl úNjh 10 V lska jeä lsÍug ,ndÈh hq;= wdfrdamK m%udKh 

 Q = .................................... = .................................... fõ'

3. 50 f  Odß;djla we;s jia;=jlg 10 mc l wdfrdamKhla ,ndÿka úg jia;=j m;ajk úNjh 

 V = .................................... = .................................... fõ'

«jia;=ka úoHq;a jYfhka iïnkaOl, úg jeä jia;=fõ isg úNjh wvq jia;=j olajd úNj iudk jk ;=re 

wdfrdamK .e,Su isÿfõ' 

Wod (- 10 F yd 90 F Odß;d we;s A yd B jia;= foll ms<sfj,ska 20 C yd 60 C wdfrdamK we;' ji;= fol 

ikakdhlhlska iïnkaO l, úg tllska wfklg hk wdfrdamK m%udKhka jia;= m;ajk fmdÿ úNjhka fidhkak' 

VA > VB ksid A f.ka B g wdfrdamK .,kd w;r tu m%udKh q kï

m

m

m

m

úNjh

V

Q
C =

C

Q
V      CVQ   

V

Q
C =Þ=Þ=

A B

20 C 60 C

C  = 10 F1 C2 = 90 F

2V     

10

20

C

Q
VA

=

==

V
3

2
     

90

60
VB

=

=

A

(20 - q) (60 + q)

q
B

C  = 10F1

V
C  = 90F2

V
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fmdÿ úNjh  

wNHdih 6 - 7

ysia;eka mqrjkak'

1. 30 F, 10 F Odß;d we;s x yd y jia;= folla 40 C l iudk wdfrdamK orhs' 

x ys úNjh Vx = ................................ = ................................

y ys úNjh Vy = ................................ = ................................

 jia;= fol ikakdhlhlska iïnkaO l, úg wdfrdamK .e,Su isÿjkafka '''''''''''''''''''''''''''''' f.ka '''''''''''''''''''''''''''''''' 

uh' 

tf,i .,dhk wdfrdamK m%udKh q yd jia;= m;a jk fmdÿ úNjh V kï q weiqfrka  

x jia;=j i|yd           = ..............................

y jia;=j i|yd           = ..............................

by; iólrK fol iu.dój úi£fuka

q = .....................................

jia;= m;ajk fmdÿ úNjh = ......................... fõ' 

(2) wrhka 3 cm yd 9 cm jk A yd B ikakdhl f.da, foll ms<sfj,ska 10 C yd 20 C wdfrdamK wvx.= fõ' wrh r 

jk f.da,fha Q wdfrdamKhla we;s úg tys úNúh                  jk w;r                    fõ' fï wkqj 

(a) A ys úNjh VA = ................................................

B ys úNjh VB = ...............................................

(b) wdfrdamK .e,Su isÿjkafka ''''''''''''''''''''''''''''''' f.da,fha isg '''''''''''''''''''''''''''''' f.da,h olajd jk w;r tu 

wdfrdamK m%udKh q C kï yd f.da, m;ajk fmdÿ úNjh V kï q weiqßka 

(i) A f.da,h i,ld V = ................................

(ii) B f.da,i i,ld V = ................................

(i) yd (ii) iólrK iu.dój úi¥ úg

q = ..............................

V = ............................. 

mm m

\

\ 

r r

r

0.8V
10

1220
V

 12C         q           

120        10q        

q60      9q180
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q60
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q20
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-
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=

=

+=-\

+
=
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Q
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Q
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(3) wrhka iudk A, B yd C f.da, ;=kl A ys 30C l wdfrdamKhlao B ys 10 C l wdfrdamKhla o wvx.= w;r C 

wkdfrdams; fõ' A m<uqj B f.a iam¾Ylr fojkqj A, C f.a iam¾Y lr wjidkfha A kej; jrla B f.a iam¾Y lr 

bj;alrkq ,efí' 

(i) A m<uqj B g iam¾Y l, úg

A ys b;sßjk wdfrdamKh = .....................

B ys b;sß jk wdfrdamKh = .......................

(ii) fojkqj A C g iam¾Y l, úg 

A ys b;sß jk wdfrdamKh = ..........................

C ys b;sßjk wdfrdamKh = ...........................

(iii)wjidkfha A, B g iam¾Y lr bj;g .;a úg 

A ys wdfrdamKh = .......................

B ys b;sßjk wdfrdamKh = ............................ 

Odß;%l
úoHq;a wdfrdamK flá ld,hla .nvd lr ;nd.; yels Wmdx.hla f,i Odß;%lh ye¢kaúh yel'

1. iudka;r ;yvq Odß;%l (-

mßm: ixfla;h

i¾jiu ikakdhl ;yvq folla mdrúoHq;a udOHlska fjkaj iudka;rj ;enQ úg th iudka;r ;yvq 

Odß;%lhla f,i y÷kajhs' 

j¾.M,h A ne.ska jk ikakdhl ;yvq 2 la mdrfõ§;dj Î jk udOHlska fjkaj d mr;rhlska ;eìfuka 

ieliq iudka;r ;yvq Odß;%lhla i,luq' 

tla ;yvqjla N+.; lr wfkla ;yvqjg +Q wdfrdamKhla ,nd ÿkafka hehs is;uq' 

fuúg N+.; ;yvqfõ -Q wdfrdamKhla fm%arKh jk 

w;r túg ;yvq fol w;r taldldr úoHq;a lafIa;%hla 

we;s fõ' 

;yvq fol w;r ,laIHl lafIa;% ;Sj%;dj E fiùug yrialv S jQ is,skavrdldr .jqia mDIaGhla i,ld .jqia 

m%fïh fhdouq'

S mDiaGh u; lafIa;% ;Sj%;dj E kï" 

+

+

+

+

+

+

+

d

S

-Q+Q
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;yvq w;r úNj wka;rh V kï"

Odß;dj

fuh iudka;r ;yvq Odß;%lhl Odß;dj i|yd m%ldYKhhs' 

fï wkqj Odß;dj jeä Odß;%l ksmo ùfï§ ;yvq j, j¾.M,h A yd udOHfha mdrfõ§;dj ) jeä úh hq;= w;r ;yvq 

fol w;r mr;rhwvq úh hq;=hs'

jeä Odß;djla ,nd .ekSug úYd, ikakdhl ;yvq fhdod.;a úg Odß;%lfha úYd,;ajh jeä ùu Ndú;fha§ m%dfhda.sl 

.eg¿jls' 

kuq;a my; l%uhg Odß;dfjka jeä tfy;a m%udKfhka l=vd Odß;%l ksmojkq ,efí' 

b;d ;=kS f,day ;yvqjlska fi'ó' lsysmhla m,,g tfy;a óg¾ .Kkdjla È. iudk ;Sre follalmd f.k tjeksu 

m%udKfha ;=kS lvodis" fyda n%jqkafmam¾ fyda fmd,s;ska ;Srejla ;yvq fol w;rg mdr úoHq;a udOH f,i fhdod ;j;a 

tjeksu lvodis ;Srejla msg;skao ;nd my; rEmfha mßÈ f,day ;yvq foflka w.% follao bj;g isák fia ;jo 

is,skavrdldrj T;d wdrlaIs; wdjrKlhlao fh§fuka Odß;%l ksmofõ' 

j;=r fudag¾" úÿ,s mxld wd§ WmlrK i|yd wjYH wdrïNl úYd, Odrdj ,nd§u i|yd;a PdhdrEm .kakd úg 

wdf,dalrK n,anhg wjYH úYd, úNj wka;rh iemhSu i|yd;a" cj weiqreï (Power þck) j,§ iDcq lrKhg miq 

,efnk úp,kh jk ir, Odrdj iqug ir, Odrdjla njg m;a lr .ekSug;a Odß;%l fhdod.efka'  

Odß;%lhla wdfrdamKh lsÍu (-

mßm:fha h;=r ixjD; l, úg negßfha wdfrdamK 

.e,sfuka tla ;yvqjla (+) f,i;a wfkla ;yvqj (-) 

f,i;a wdfrdamKh jk w;r Odß;%lh wdfrdamKh 

jk úg tys úNjh l%ufhka jeä jk w;r Odß;%lh 

yryd úNj wka;rh fldaIfha úNj wka;rhg iudk jQ 

úg wdfrdamK .e,Su k;r fõ' ̂Odß;%lfha ;yvq w;r 

we;s mdr úoHq;a udOH ksid th ;=,ska ir, Odrd .uka 

fkdlrk ksid&

>>>
R

V0

I

+ -
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fï wkqj Odß;%lh;a fldaIhg iïnkaO lsÍfuka fldaIfha ú' .d n,hg iudk úNj wka;rhla olajd Wmßu 

jYfhka wdfrdamKh l, yel' 

t ld,h iuÕ mßm:fha .,k I Odrdj fjkia ùu ld,h iuÕ Odß;%lfha úNj wka;rh V fjkia ùu

Odß;%lhla wdfrdamKh lr.;a miq th úoHq;a mßm:hlg iïnkaO l, úg laIKslj wdfrdamK úi¾ckh fõ' 

K  újD;j ;nd K  ixjD; lr ál fõ,djlska K  2 1 1

újD; lr K  ixjD; l, úg n,anh laIKslj ±,aù 2

ksfõ' 

f.da,Sh Odßl%l

ikakdhl f.da,hlg wdfrdamKhla ,ndÿkaúg tys úNjhla we;s fõ' 

wrh r jk f.da,hlg Q wdfrdamKhla ,ndÿka úg th m;ajk úNjh V kï

nj wms olsuq

wkqj

fuh ikakdhl f.da,hl Odß;dj i|yd m%ldYKhhs' 

t ^ld,h&

I ^Odrdj&

t 

V

V0

>>>

×

K2

K1V0

r4ð

Q
V

0Î
=

V

Q
C =

r4ð

r4ð

Q

Q
C

0

0

Î=

Î

=

C
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Odß;%l moaOlshl iuÕ $ iM, Odß;dj (C ) 0

fY%aKs.; fyda iudka;r.; fyda fuu fowdldrhgu fyda iïnkaO l, Odß;%l lSmhla uÕska ,ndfok úoHq;a 

m%;sM, tf,iu ,ndfok ;ks Odß;%lfha Odß;dj iM, Odß;dj f,i ye¢kafõ' 

1. fYa%aKs.; moaO;shl

fuúg ieu Odß;%lhu iudk wdfrdamK .nvd fõ' 

iul Odß;%l ie,l+ úg

kuq;a V = V  + V  + V  ksid"1 2 3

iudk C Odß;d we;s Odß;%l n .Kkla fY%aKs.;j iúl, úg iul Odß;dj C  kï"0

fï wkqj odß;%l fY%aKs.;j iúl, úg iM, Odß;dj moaO;sfha we;s l=vdu Odß;djg;a jvd l=vd fõ' 

2. iudka;r.; moaO;shl

V1

C1 C2 C3

V2 V3

V

+Q +Q +Q-Q -Q -Q

C0

V

+Q -Q

3

3

2

2

1

1
C

Q
V  ,  

C

Q
V  ,  

C

Q
V

V

Q
V

V

Q
C

===\

=Þ=

0

0
C

Q
V

V

Q
C =Þ=

3210 C

1

C

1

C

1

C

1
++=

C

n
C

C

n
   

C

1

C

1
.......

C

1

C

1

C

1
   

C

1

0

0

0

=\

=

++++=

Û
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Q

V
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Q

V
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A

B

(4) C  = ........................................0

1 Fm

1 Fm

1 Fm

1 Fm

1 Fm

4 Fm

8 Fm8mF

3mF

A

(3) C  = 0 ........................................

B

2 Fm2mF

2mF

A

(2) C  = 0 ........................................

B

6 Fm6mF 6mF

A

(1)

B

2F 3F 6F

..........C

..............................
C

1

0

0

=

++=

fuúg iEu Odß;%lhu úNjh Q = C V0

tlu fõ'

kuq;a Q = Q + Q  + Q  ksid1 2 3

C V  = C V + C V + C V0 1 2 3

C      = C  + C  + C0 1 2 3

i¾jiu C Odß;%; n .Kkla iudka;r.; iúl, úg iM, Odß;d C  = C + C + C + ....... = nC0

fï wkqj Odß;%l iudka;r.;j iúl, úg iM, Odß;dj jeä fõ' 

wNHdih 6- 8

my; i|yka tla tla Odß;%l moaO;s j, A yd B w;r iul Odß;d fidhkak' 

VCQ   

VCQ   

VCQ

CVQ
V

Q
C

33

22

11

=

=

=\

=Þ=
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A

B

(5) C  = ........................................0

2C

2C

2C

C

C

C

C

C

C CC

C C C C

B

A

(10) C  = ........................................0

A B

4 Fm
1 Fm

3 Fm 2 Fm

8 Fm
2 Fm

6 Fm

3 Fm

(9) C  = ........................................0

B

CC C

C C

(8) C  = ........................................0

A C

C C C C

(7) C  = ........................................0

A B

A

C C C C C

(6) C  = ........................................0

B
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yrialv j¾.M,h A jQ ;yvq n m%udKhla rEmfha mßÈ wdikak;u ;yvq w;r mr;rh d jk mßÈ iudka;rj 

wjldYfha ;nd we;' Odß;%l moaO;sfha A yd B w;r iM, Odß;dj (C ) A, d, n yd wjldYfha mdrfõ§;dj Î weiqßka 0 0

,shkak' 

C  = .................................................0

úp,H Odß;%l ^     & 

Odß;djh fjkial, yels mßÈ ks¾udKh l, Odß;%l úp,H Odß;%l f,i y÷kajhs' 

           wkqj A fyda Î fyda d fjkia lsÍfuka Odß;dj fjkia l, yel' 

kuq;a Odß;djh fjkial, yels m%dfhda.slj myiqj l%uh ;yvq w;r fmdÿ j¾.M,h A fjkia lsÍuhs'

;yvq w;r mr;rh yd ;yvq w;r udOHfha mdrfõÈ;dj ksh;j mj;sk mßÈ tla ;yvqjla .uka lr ùfuka ;yvq w;r 

fmdÿ j¾.M,h wvqjk nj by; rEm j,ska meyeÈ,s fõ' 

(1) rEmfha mßÈ we;s úg Wmßu Odß;djla ,efnk w;r 

(3) rEmfha mßÈ ;yvq we;s úg fmdÿ j¾.M,h Y=kH ksid Odß;djo Y=kH fõ' 

Odß;%l iudka;r.;j iúl, úg iM, Odß;dj jeä jk ksid iudka;r ;yvq moaO;s folla f.k tla ;yvq 

moaO;shla wfkla ;yvq moaO;sh ;=,g yd bka bj;g p,kh lsÍfuka jeä Odß;d mrdihla iys; úp,H Odß;%l 

ksmojhs' 

.=jkaúÿ,s hka;%j, foda,l mßm:h ;=, Ndú;d lrk iqir lsÍfï Odß;%lh (Tuning condenser) fujeks úp,H 

Odß;%lhls' .=jka úÿ,s hka;%fha ógrh ;ukag wjYH jevigyk úiqrejd yßk ixLHd;hg ilia lrk úg foda,l 

mßm:fha ixLHd;ho tu ixLHd;hg iudk jk ;=re úp,H Odß;%lfha Odß;dj fjkia fõ' 

A

B

(11) C  = ........................................0

d

At
C =

(+)
(+) (+)

(-)

(-)

(-)

(1) (2) (3)

(+)

(-)
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Odß;%lhl .nvd jk úoHq;a Yla;sh (W)

Odß;%lhla ;=, Q wdfrdamKhla .nvd l, úg th m;ajk úNjh V kï tys jk úoHq;a Yla;sh            

 fõ' 

kuq;a           uÕs;a Q = CV ksid 

wNHdih 6 - 9

(1) Odß;%lhla 40 V l úNj wka;rhla hgf;a 100 mc l wdfrdamKhla isÿ lrhs' Odß;%lfha .nvd jk úoHq;a Yla;sh 

fldmuKo@

(2) 100 F l Odß;%lhla 100 V l úNj wka;rhla olajd wdfrdamKh l, úg tys .nvd jk úoHq;a Yla;sh 

fldmuKo@

(3) 10 F l Odß;%lhla ;=, 10 mc l wdfrdamKhla .nvd l, úg .nvd jk úoHq;a Yla;sh fldmuKo@

wNHdih 6 - 10 

(1)

(a) rEmfha ±lafjk ;yvq w;r jd;h wvx.= Odß;%lhl Odß;dj C0 fõ' ±ka (b) rEmfha ±lafjk mßÈ ;j;a tjeksu 

;=kS ikakdhl ;yvqjla m<uq ;yvq j,g iudka;rj ;enQ úg moaO;sfha iM, Odß;dj fldmuKo@

m

m

QV
2

1
W =

V

Q
C =

C

Q

2

1
CV

2

1
QV

2

1
W

C

Q

2

1

C

Q
Q

2

1
W

C

Q
V

V

Q
C

CV
2

1
VCV

2

1
W

2
2

2

2

===

=́=

=Þ=

=́=

fï wkqj

ksid

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

C0

Î0

(a) (b)
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(2)

(a) rEmfha ±lafjk jdhqj wvx.= iudka;r ;yvq Odß;%lfha Odß;dj C  fõ' ±ka (b) rEmfha mßÈ ;yvq w;r 0

mßudfjka yß wvla mdrúoHq;a ksh;h K  jk øjHlskao wfkla wv mdrúoHq;a ksh;h K  jk øjHlskao mqrjkq 1 2

,efí' túg kj Odß;dj fidhkak' 

(3) M,h 2A jk ikakdhl ;yvq folla 2d mr;rhlska 

iudka;rj ;nd ;yvqjl j¾.M,fhka w¾Ohla 

jefik mßÈ d .Klula iys; uhsld ;yvqjla we;=¨ 

lrkq ,efí' jd;fha mdrfõ§;dj Î o uhsldj, 1

mdrfõ§;dj Î o 2

kï moaO;sfha Odß;dj § we;s ixfla; weiqßka ,shkak'

(4) Odß;%lhla fldaIhlg iïnkaO lr 10 V l úNj wka;rhla olajd wdfrdamKh lr fldaIh bj;a lr ;yvq w;r 

mr;rh l,ska tu w.fhka yß wvla olajd wvq l, úg tys kj úNúh fldmuKo@

(5) 10 F yd 30 F Odß;d we;s iudka;r ;yvq Odß;%l folla 40 C lg wdfrdamKh lr we;' 

(a) tu Odß;%l foflys icd;Sh wdfrdamK iys; ;yvq tlsfkl iïnkaO l, úg tllska wfklg hk wdfrdamK 

m%udKhla" moaO;sfha fmdÿ úNjhla fidhkak' 

(b) Odß;%l j, úcd;Sh wdfrdamK wvx.= ;yvq tlsfkl iïnkaO l, úg Odß;%l m;ajk fmdÿ úNjh fidhkak' 

mm m

Î0

(a) (b)

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

2d 2A

d
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(6) ikakdhl f.da,hlska tal flakøSh fldgila bj;a l, f.da,Sh lfnd,la rEmfha ±lafõ' tys 

flakaøfha +Q wdfrdamKhla ;nd ikakdhl lfnd,g -q wdfrdamKhla ,ndfohs' túg 

lfndf,ys

(a) wNHka;r mDiaGfha mj;sk wdfrdamKh fldmuKo@

(b) ndysr mDIaGfha mj;sk wdfrdamKh l=ulao@

(7) 2V fldaIhla yryd iïnkaO lrk ,o 1 F Odß;%l hl .nvd ù we;s úoHq;a Yla;sh fldmuKo@

(8) wdfrdams; iudka;r ;yvq Odß;%lhl tla ;yvqjla rEmfha mßÈ bj;g p,kh lrkq ,efí' 

Odß;%lfha .nvd ù we;s úoHq;a Yla;sh E ;yvq fol w;r mr;rh d iuÕ fjkiajk wdldrh 

my; m%ia;drfha w¢kak' 

(9) Odß;%lhla 100 V l úNj wka;rhla we;sjk f;la wdfrdamKh lrk ,È' Bg 1s lg miq ;yvq w;r úNj wka;rh 

80 Volajd wvqjk f;la wdfrdamK úi¾ckh úh' Odß;%lfha Yla;sh W;ai¾ckh jQ Nd.sl w.h fldmuKo@

(10) fuys ±lafjk Odß;% moaO;sfha .nvd ù we;s uq¿ Yla;sh fldmuKo@

(11) iudka;r ;yvq Odß;%hl ;yvq w;r jd;h we;s úg tys Odß;dj C fõ' fuu Odß;%lh jd;fha§ Q 

wdfrdamKhla ,nd § V úNjhlg wdfrdamKh lrk ,È' bkamiq negßh bj;a lr mdrúoHq;a udOHhla ;yvq 

w;rg we;=¿ lrk ,È' tys m%;sM,hla f,i Odß;dj" úNjh yd wdfrdamKh flfia fjkia fõo@

(a) Odß;dj ........................................................

(b) úNj wka;rh ........................................................

(c) wdfrdamKh ........................................................

 

m

+Q

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

...........................................................................................................................................

..............................................................................................................................................................................

...........................................................................................................................................

..............................................................................................................................................................................

...........................................................................................................................................

E

d
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fldfrdakd úi¾ckh yd wl=Kq ikakdhl ls%hdj

ikakdhlhg wdfrdamK ,nd ÿka úg wdfrdamK jHdma; ùu tys cHdñ;sl yevh wkqj fjkia fõ' 

ikakdhlfha ;=vq iys; ia:dk we;akï tys wêl idkaøKhlska .nvd fõ' 

ikakdhl ;=vq j, fuu wêl wdfrdamK idkaøKh ksid ta wjg 

we;s jdhq wxY=o wdfrdamKh jk w;r icd;Sh wdfrdamK w;r 

úl¾IKh ksid wdfrdams; jdhq wkq fõ.fhka ikakdhl 

;=fvka bj;g .uka lrhs' wjg we;s WodiSk jdhq wKq ;=v 

iómhg meñK tajdo wdfrdamKh ù ;=fvka bj;g .uka lrhs' 

fuu ls%hdj wLKavj isÿjk ksid ikakdhl ;=vla iómfha 

l=vd úoHq;a iq<Õla we;s fõ' fuh fldfrdakd úi¾ckh ;=vq 

úi¾ckh f,i y÷kajhs' 

wl=Kq ikakdhl i|yd fuu fldfrdakd úi¾ckh wl=fKys m%n,;dj wvq lsÍug odhl fõ' 

Wi wvq f.dvke.s,s wdÈh wl=Klska wdrlaId lr.ekSug 

f.dvke.s,af,a by,gu fldgfia iúlrk >k ;U máhla 

uÕska fyd¢ka N+.; .rk ,o ikakdhl ;=vq wl=Kq ikakdhl

f,i ye¢kafõ' 

wdfrdams; jeys j,dl=,la f.dvke.s,a iómhg meñKsh fyd;a 

tys wdfrdamKhg m%;súreoaO wdfrdamK mDÓú wNHka;rfha isg 

u;=msg meñfKk w;r tajd ;U máh Tiafia .uka lr 

ikakdhl ;=vq j, wêl wdfrdamK idkaøKhlska .nvd fõ'

túg ikakdhl ;=vq wdikakfha we;s jdhq wxY= wdfrdamKh ù fõ.fhka ;=fvka bj;g .uka lrk w;r tu 

jd; wxY= j,ska iuyrla j,dl=f,ys m%;súreoaO wdfrdamK yd tl;= ù WodiSk jk ksid j,dl=f,ys wdfrdaK m%udKh 

wvq jk ksid wl=fKys m%n,;dj wvq fõ' 

;jo w;=Kl§ j,dl=f,ys wdfrdamK f.dvke.s,a, yryd N+.;ùug meñKshfyd;a f.dvke.s,a, idok .,a" 

.fvd,a" isfuka;s wdÈhg jvd fyd| úoHq;a udOHla jk ;U máh yryd fmd<jg .uka lrk ksid f.dvke.s,a,g 

wl=Kl§ ydkshla fkdfõ' 

«wl=K ikakdhlhla N+.; lsÍug >k ;U máhla Ndú;d lrkafka tys m%;sfrdaOh b;d wvq ksid úYd, 

wdfrdamK m%udKhlg myiqfjka fmd<j lrd .uka lrùugh'

«wl=Kq ikakdhlhla fyd¢ka ̂fmdf<dj u;=msg isg 2 m jvd jeä ÿrla hgg& N+.; l,hq;= jkafkawl=Kl§ tk 

wdfrdamK mDÓú mDIaGh Èf.a .uka lsßu j,lajd mDÓú mDIaGh Èf.a .uka lsÍu j,lajd mDÓú wNHka;rhg 

.uka lrùu i|ydh' 

tfia fkdjqkfyd;a wl=Kl§ tk úYd, wdfrdamK m%udKh mDÓú mDIaGh Èf.a .uka l, fyd;a mDÓú mDIaGh 

u; 1 m muK ÿrl we;sjk úNj wka;rh ilajhl= urKhg m;aùug fya;=fõ' fl,skau wl=K fkdjeÿk;a fuf,i 

mDIaGh Èf.a .uka lrk wdfrdamK ksid .jhka nyq,j urKhg m;ajkafka tjeks i;=kaf.a bÈß yd msámi mdo w;r 

ÿr 1 m lg jvd jeä jk neúks'

×
×

×

××

××

××

××

××

×
××
××

-30-

×
×××××
×

-- -- -
-----

ikakdhl ;=vq

f,day oKav

>k ;U máh



Wiia fm< - Wiia fm< - fN!;sl úoHdj 2021 A/L

pqïNl lafIa;%pqïNl lafIa;%

(1) pqïNl .;s.=K fudkjdo@

(2) pqïNl O%ej y÷kajkak'

(3) pqïNl O%ej kï lrkafka flfiao@

(4) pqïNl øjh hkq fudkjdo@

(5) pqïNl ksmojk l%u fudkjdo@

(6) pqïNl;ajh ke;s lrk l%u fudkjdo@

(7) iaÓr pqïNl y÷kajd WodyrK ,shkak' 

(8) ;djld,sl pqïNl y÷kajd WodyrK ,shkak'

(9) pqïNl j¾. fudkjdo@

(10) pqïNl lafIa;%hla y÷kajkak'

(11) pqïNl lafIa;%hl pqïNl n, f¾Ld hkq"
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(12) pqïNl n, f¾Ld j, .;s.=K fudkjdo@

(13) pqïNl n, f¾Ld we| olajkak'

(14) pqïNl lafIa;% i%djh hkq"

(15) pqïNl Y%dj >K;ajh hkak y÷kajd tallh ,shkak' 

(16) nfida - idjd kshuh ,shkak'

(17) udOHfha idfmalaI mdr.uH;djh hkq"

 

(18) odl=K;a kS;sh ,shkak'

(19) uelaiafj,af.a lial=remamq kS;sh ,shkak' 

(20) nfhda - idjdg uÕska kshuh uksk wrh r jq i Odrdjla f.k hk jD;a;dldr lïìhl oÕrh i%dj .K;ajh 

fidhkak' 

(21) jD;a;dldr lïìhl wlaIh u; jQ ,laIHl i%dj >k;ajh fidhkak' 
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(22) Odrdjla f.khl mßñ; È.la we;s iDcq ikakdhlhla wjg i%dj >k;ajh m%ldYkhla ,shd olajkak'

(23) wmßñ; È." iDcq ikakdhlhla ksid Bg d ÿßka we;s jQ ,laIHl i%dj iamkaOkh i|yd m%ldYkhla ,shd olajkak' 

(24) mßkd,sldjl wlaIh Tiafia i%dj >k;ajh i|yd m%ldYkhla ,shd olajkak' 

(25) pqïNl lafIa;%hl p,kh jk wdfrdams; wxY=jla u; n,h i|yd m%ldYk ,shd olajkak' 

(26) taldldr pqïNl lafIa;%hl q fldaKhlska wdk;j we;=¨jk q wdfrdams; wxY=jl p,s;h i¾ms,dldr nj 

fmkajkak'  

(27) úoHq;a yd pqïNl lafIa;% ñY%Khla ;=, p,s; jk wdfrdamKhla u; n,h i|yd m%ldYkhla f.dvk.kak'

(28) fyda,a wdprKh úia;r lrkak'

(29) fyda,a fjda,aàh;djfha úYd,;ajh i|yd m%ldYkhla f.dvk.kak' 
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pqïNl lafIa;% iïnkaO .eg¿

(1) remfha we;af;a Odrdjla f.khk ikakdhl wjg 
pqïNl lafIa;%hla we;s nj fmkaùug lrk ,o ir, 
ls%hdldrluls' ;sria ldâfndaâ ;,h u; ;ekska ;ek 
rEmfha mßÈ l=vd ud,sudj ;nkq ,efí' my; wjia:dfõ§ 
pqïNl ud,sud o¾Ylh fhduq ù we;s ÈYdj § we;s rEm j, 
,l=Kq lrkak' 

(a) ikakdhlh Èf.a Odrdjla fkd.,k úg
(b) Odrdj my,g .,k úg
(c) Odrdj by,g .,k úg

(d) by; ls%hdldrlï wkqj t<ôh yels ks.ukh i|yka lrkak'

(e) Odrdjla f.khk ikakdhlhla wjg we;s jk pqïNl lafIa;%fha 
ÈYdj fidhd.ekSï i|yd iqr;a kS;sh m%ldY lrkak'

(f) my; wjia:d j,§ ikakdhlh jgd we;s jk pqïNl lafIa;% f¾Ld 
we| olajkak'
(i)  ikakdhlfha Odrdj my<g .,k úg (ii)  iDcq ikakdhlfha Odrdj by<g 

     .,k úg

(g) me;,s jD;a;dldr lïìh Èf.a 
Odrdj .,k úg th jgd we;s jk 
pqïNl n, f¾Ld w¢kak'

(h) my; rEm j, P, Q, R yd S ,laIHj, 
pqïNl O%eùh;djh ,l=Kq lrkak'

(i) fuu j.=fjys ±lafjk wjia:dj,§ 
ikakdhl wjg we;s jk pqïNl 
lafIa;% f¾Ld ysia fldgqj ;=, w¢kak' 

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

X
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(2) fuu rEmfha ±lafjkqfha Odrdjla f.k hk ikakdhlhla pqïNl lafIa;%hl ;enQ úg th u; hdka;s%l n,hla 
we;s jk nj fmkaùug lrk ,o ls%hdldrluls' 

(i) xy Èf.a Odrdj fkd.,k új xy ikakdhlh p,s; fõo@

(ii) xy Èf.a Odrdj rEmfha olajd we;s ÈYdjg .,k úg th u; we;s jk hdka;s%l n,fha ÈYdj olajkak'

(iii) n,fha ÈYdj fiùug Tn fhdod.;a kshuh i|yka lrkak'

(iv) my; wjia:dfõ§ xy u; we;s jk n,h .ek l=ula lsj yelso@
(a) xy Èf.a uq,a Odrdjg jvd jeä Odrdjla .,d hk úg

(b) xy È. jeä jk úg

(c) pqïNl lafIa;%h m%n, jk úg

(v) Odrdj f.k hk ikakdhlh u; we;s jk n,h" (iv) ys i|yka idOl w;r iïnkaOh ,shd olajkak'

(vi) pqïNl i%dj >k;ajh w¾: olajd tys tall i|yka lrkak'
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..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................
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........................................................................................................................................................
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(vii) Odrdj f.khk ikakdhl pqïNl lafia;%hg q fldaKhla wdk; úg we;s jk n,fha ÈYdj i|yd 
m%ldYkhla ,shd olajkak'

(viii) fuu wjia:dj,§ ikakdhlh u; we;sjk n,fha ÈYdj we| olajkak' 

(3) my; ±lafjk lafY%a;% j,§ ikakdhlh u; fhfok n,hkaf.a ÈYd ,l=Kq lrkak' ikakdhlfha È. 0.5 m f,i 
f.k n,fha úYd,;ajh o fidhkak' 

..................................................................................................................................................................
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-3(4) (a) rEmfha mßÈ 3.2 cm È. lïìh Èf.a 5A l Odrdjla f.k hk úg th 1.6 × 10  N pqïNl n,hlg hg;afõ' 
(i) n,fha ÈYdj rEmfha ,l=Kq lrkak'

(ii) tu lafIa;%fha pqïNl i%dj >k;ajfha úYd,;ajh fidhkak' 

(b) rEmfha mßÈ I odrdjla f.k hk lïì wi, 
fmdf;ys ;,hg ,ïNlj fmd; ;=,g ls%hd 
lrk i%dj >k;ajh B jQ lafIa;%fha we;s úg 
lïìh ;sriaj iu;=,s;j mj;S' lïìh idod 

we;s øjHfha >k;ajh r iy yrialv j¾.M,h
 

A kï"             nj fmkajkak' 

(5) È. 2 m jk" 10 A Odrdjla f.k hk iDcq ikakdhl lïìhla" i%dj >K;ajh 0.1 T jk pqïNl lafIa;%hl ;nd 
we;' 
(a) lïìh lafIa%;%hg iDcqfldaKS kï"

0
(b) lïìh lafIa;%h iuÕ 45  l fldaKhla idohs kï"
(c) lïìh lafIa;%hg iudka;r kï" lïìh u; ls%hd lrk n,h fidhkak' 

^W;a (- (a)  2N       (b)  1.41 N        (c) 0&

......................................................................................................................
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(6) ialkaOh m jk lïìh ;sria iqug d mr;rhlska we;s lïì folla 
u; we;' tu lïìh ksi,;djfhka .uka  werUqfõ kï t ld,hlg 
miq m%fõ.h fidhkak' 

(7) È. 10 cm  yd ialkaOh 10 g jk pQ iDcq ;sria ikakdhl oKavla 
0

;srig 60  l fldaKhla wdk; jQ iqug ;,hla u; ;nd we;' 
oKav ;sfnk fmfofiys i%dj >k;ajh B jk isria taldldr pqïNl 
lafIa;%hla we;' PQ oKav yryd 1.73 A Odrdjla hejQ l< th .=re;aj 
yd pqïNl n, hgf;a iu;=,s;j msysghs kï B j, w.ho" Odrdj .,k 
ÈYdj o fidhkak' ̂W;a (- B = 1T& 

(8) È. 50 cm jQo ialkaOh 10 g jQo PQ iDcq lïìhlaa" tys È. i%dj >k;ajh 
0.40 T jk taldldr pqïNl lafIa;%hg ,ïNlj ;sriaj msysgk fia iqkuH 
isria ikakdhl ÿkq folla u.ska rEmfha fmkajd we;s mßÈ t,a,d we;'
ÿkqj, wd;;sh Y=kH ùu i|yd lïìh yryd heúh hq;= Odrdfõ úYd,;ajh 
yd ÈYdj fidhkak' ^W;a (- 0.49 A, P isg Q foig&

3 -3
(9) ;sria úÿ,s lïìhla idod we;s øjHfha >k;ajh 8 ×10  kgm  fõ' fuh ngysr kef.kysr f¾Ldfõ we;s w;r 545 
A Odrdjla f.khhs' mDÓúfha ;sria pqïNl i%dj >k;ajh 18 mT fõ' fuu lïìhg lafIa;%fhka by<g we;s jk 

n,h" mDÓúfha wdl¾IK n,hg úYd,;ajhka iudk fõ' 
(i) lïìfha tall È.l nr fidhkak'
(ii) lïìfha tall È.l ialkaOh fidhkak'
(iii) lïìfha yrialv j¾.M,h fidhkak'
(iv) lïìfha Odrd >k;ajh fidhkak' 

(10) rEmfha ±lafjk wdldrhg I Odrdjla /f.k hk lïì fldgila 
pqïNl lafIa;%hg ,ïNlj ;nd we;' lafIa;%fha i%dj >k;ajh B 
kï lïìh u; n,h fidhkak' 

(11) U yevhg kud we;s lïì rduqfõ fofl<jr riÈh ;=, .s,ajd we;' 
lïìh pqïnl lafIal%hg ,ïNlj ;nd we;' lïìh ;=,ska úÿ,s 
iamkaOhla fyj;a laIKsl úÿ,shla hejQ úg lïìh 3 m Wilg 
by,g úis fõ' lïìh ;=,ska hejQ iïmQaK wdfrdamKh fidhkak' 

-3L = 20 cm, m = 10 × 10  kg, B = 0.1 T o fõ'

(12) (i) B i%dj >k;ajhla we;s taldldr pqïNl lafIa;%hlg ,ïNlj I 
júoHq;a Odrdjla /f.k hk l È.e;s lïìhlg we;sjk pqïNl 
n,h i|yd m%ldYKhla ,shkak' 

(ii) úoHq;a Odrdfõ udk I f,i f.k B j, udk fidhkak' by; 
yg.kakd n,fha ÈYdj fiùug fhdod .kakd kS;sh ,shkak' 

(iii) rEmfha olajd we;af;a ;=,d ;eáhla u; ;nd we;s 6V negßhlg 
3 W n,anhla iïnkaO lr we;s whqreh' lïìj, iy negßfha 
wNHka;r m%;sfrdaOh fkdi,ld yßkak' by; wjia:dfõ n,anh 

-4
ksis mßÈ ±,afjk w;r ;=,d mdGdxlh 1.538 × 10  kg kï pqïNl lafIa;%htu m%foaYfhau m%;súreoaO l, 
úg ;=,d mdGdxlh fldmuKo@ pqïNl i%dj >k;ajh 50 mT fõ' iïnkaOl lïì oDvjk w;r tajd isria 
;,hl msysghs' ̂W;a (- 153.73 g&
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(13) rEmfha ±lafjkqfha taldldr pqïNl lafIa;%l" oÕr ;,h 
iudka;r jk mßÈ ;nd we;s iDcqfldaKdi%dldr lïì 
oÕrhls' oÕrfha È. a jk w;r m<, b fõ' oÕrfha 
fmdgj,a N we;' lafIa;%fha i%dj >K;ajh B fõ' 
(i) oÕr;,h pqïNl lafIa;%hg iudka;r jk úg we;s jk 

pqïNl n, hq.aufha úYd,;ajh i|yd m%ldYkhla 
olajkak' 

(ii) oÕr;,h pqïNl lafIa;%hg q fldaKhla wdk; jQ úg 
we;s jk pqïNl n, hq.aufha úYd,;ajh i|yd 
m%ldYkhla ,shkak'

(iii) oÕr ;,h pqïNl lafIa;%hg ,ïNl úg oÕrh u; n, 
we;s jk wdldrh weo olajkak'

(iv) oÕr ;,h pqïNl lafIa;%hg ,ïNl msysgqï miql, úg 
l=ula isÿfõ±hs rEm igykla wdOdrfhka meyeÈ,s lrkak' 

(v) oÕrh N%uKh jk fldaKh iuÕ n, hq.aufha >Q¾Kh 
úp,kh jk whqre m%ia;dr.; lrkak'

(vi) È. 12 cm yd m<, 10 cm la jQ fmdgj,a 40 lska hq;a 
iDcqfldaKdi%dldr lïìoÕrhla ;=<ska 2A l Odrdjla 
.,d hhs' B = 0.25 T kï" oÕrh u; we;s jk hq.aufha 
>Q¾Kh fldmuKo@ ̂W;a (- 0.24 Nm&

(vii) ;,h isria jk fia ;nd we;s iDcqfldaKdi%dldr lïì 
oÕrhla iqvqjl me;s 5 cm × 2 cm ne.ska jk lïì fmdgj,a 10 lska iukaú; fõ' lïì oÕrh" 2A 
Odrdjla f.k hhs' lïì oÕrh i%dj >k;ajh 0.1 T jk taldldr pqïNl lafIa;%hl 
(a) oÕrfha ;,h pqïNl lafIa;%hg iudka;r jk fia
(b) oÕrfha ;,h pqïNl lafIa;%hg ,ïNl jk fia

0
(c) oÕrfha ;,h pqïNl lafIa;%hg 60  l wdk; jk fia

;nd we;akï" fï tla tla wjia:dfõ§ oÕrh u; we;s jk jHdj¾;h fidhkak' 
-3 -3^W;a (- (a)  2 × 10  Nm               (b)  0               (c)  10  Nm&

-3 2(14) j¾.M,h 1.25 × 10  m  jQo" jg 50 lska hqla; jQo me;,s" jD;a;dldr lïì oÕrhla" taldldr ;sria pqïNl 
lafIa;%hla we;s fmfoil" isria úIalïNhla yryd lerlsh yels jk fia új¾;kSh fldg we;' lïì oÕrh 2A 
Odrdjla f.k hhs' oÕrh" tys ;,h W;=re ol=Kq ÈYdfjys ;sfnk úg" th u; ls%hd lrk n, hq.auh 0.4 Nm fõ' 
tys ;,h" kef.kysr - ngysr Èydfjys ;sfnk úg" th u; ls%hd lrk n, hq.auh 0.3 Nm fõ' pqïNl i%dj 
>k;ajh fidhkak' mDÓú pqïNl lafIa;%fha n,mEu fkdi,ld yßkak' 
^W;a (- 0.4 T&

(15)

rEmfha ±lafjkqfha .e,ajfkdaógrhl wNHka;r ls%hdldÍ;ajh  meyeÈ,s lsÍug w¢k ,o ieliquls' jïmi 
rEmigyfka ±lafjkqfha by<ska neÆ úg fmfkk whqrehs' 
(i) .e,ajfkdaógrhla hkqfjka l=ula woyia flf¾o@
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(ii) iDcqfldaKdi%dldr lïì oÕrh pqïNl lafIa;%h ;=< N%uKh úh yels mßÈ wj,ïNkh lr we;' oÕrh 
iuÕ o¾Ylh o N%uKh úh yels mßÈ iú lr we;' oÕrfha È. a iy m<, b fõ' oÕrfha fmdgj,a N we;' 

(a) oÕrh lafIa;%hg q fldaKhla wdk; jQ úg oÕrh u; pqïNl jHdj¾;h i|yd m%ldYKhla 
f.dvk.kak' 

1 1(b) oÕrh N%uKh jk úg flaI ÿkq j, we;sjk m%;smdok n, hq.aufha >Q¾Kh G  kï G  iy q w;r 
iïnkaOh l=ulao@

(c) flaI ÿkq j, jHdj¾; ksh;h hkqfjka l=ula woyia flf¾o@
1

(d) o.r ;,h iu;=,s; ùug fya;=j meyeÈ,s lr G iy G  w;r iïnkaOh ,shd olajkak'

(e) fuúg oÕrfha .,k Odrdj I iy isÿjQ W;al%uKh q w;r iïnkaOh f.dvk.d f¾Çh mßudKhla 
,efí±hs i|yka lrkak' tfia fkdfõ kï thg fya;=j meyeÈ,s lrkak'

(iii) (a) f¾Çh mßudKhla ,nd .ekSug l=uk úlrKhla by; ieliqfï isÿl< hq;=±hs meyeÈ<s rEm 
igyka weiqfrka úia;r lrkak' 

(b) túg q iy I m%ia:dr.; lrkak' 

2(iv) i, oÕr .e,ajfkdaógrhl fmdgj,a 80 la we;s w;r j¾.M,h 50 mm  fõ' th i%dj >k;ajh 0.3 T 
-9 -1lafIa;%hl wj,ïNkh lr we;' oÕrfha jHdj¾; ksh;h 6 × 10  Nmrad  oÕrfha m%;sfrdaOh 20 W fõ' 

(a) oÕrh ;=,ska 1 mA Odrdjla .,d .sh úg o¾Ylfha isÿ jk W;al%uKh fldmuKo@

(b) .e,ajfkdaógrfha w.% w;rg 1 mV úNj wka;rhla fh¥úg th ;=,ska .,d hk Odrdj fldmuKo@ 
fuúg o¾Ylfha fldmuK W;al%uKhla we;s fõo@

(c) ±ka .e,ajfkdaógr oÕrh uq,a yrialv j¾.M,h fuka w¾Ohla jQ lïìhlska fmdgj,a 160 la jk 
mßÈ kùlrKh lrkq ,efí' o.r ;,fha j¾.M,h uq,a j¾.M,hu jk w;r wfkla ish¿u 

fN!;sl o;a; uq,a mßÈu fõ' ±ka .e,ajfkdaógrh ;=,ska 1mA iy 1mV úNj wka;rhla ,nd ÿka úg 
W;al%uKh fidhkak' ̂W;a (- (a)  0.2 rad (b)  0.01 rad (c)  0.4 rad, 0.005 rad&

2(16) j¾.M,h 10 cm  la jQo" lïì jg 1000 la iys; i, oÕr 
.e,ajfkdaógrhl oÕrh 0.5 T l wÍh pqïNl lafIa;%hl 
t,a,d we;' .e,ajfkdaógrfha isg 1 m la wE;ska msysá myka
 mßudK WmlrKhlska mdGdxl .kq ,efí' 

1.e,ajfkdaógrfha ixfõ§;dj 200 mmA  la ùug 
wj,ïNkfha jHdj¾;k ksh;h l=ula úh hq;=o@

-1^W;a (- 2.5 Nm rad & 

2
(17) fmdgj,a 200 lska hq;a 2 × 18 cm  la jQ iDcqfldaKdi%dldr oÕrhla flá me;s fofla uOH ,laIH yryd hk 

wlaIhla jgd N%uKh ùug i,iajd we;' wlaIhg iïNlj 0.1T lafIa;%hla fhdod we;s 200mA Odrdjla oÕrh 
0;=<ska .,k újg lafIa;%h;a" oÕrh;a w;r fldaKh 60  la kï 

-5
th u; fhfok n, hq.aufha >Q¾Kh fidhkak' ̂W;a (- 7.2  × 10  Nm& 

(18) rEmfha ±lafjk is,skavrdldr ,S lene,a, 10 cm È.o" 0.25 kg nro fõ' th jgd 
fmdgj,a 10 lska hq;a iDcqfldaKdi%dldr lïì oÕrhla T;d we;af;a oÕrh 
úIalïNh ;,hla jk mßÈh' fï oÕrh wdk; ;,hg iudka;r jk mßÈ 

is,skavrh ;srig q fldaKhl wdk; ;,hla u; ;nd we;' is,skavrh fmrf,kakg
fmr ,siaikafka ke;akï" th ;,hg my<g fmr<Su je<elaùug oÕrh ;=<ska heúh 
hq;= Odrdfõ úYd,;ajh fidhkak' fuu iaa:dkfha 0.5 T i%dj >k;ajhla we;s taldldr 
isria pqïNl lafIa;%hla ls%hd lrk nj i,lkak' 
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(19) fuys ±lafjkqfha ir, Odrd fudagrhl jHqyhls' 

my; rEmfha tla tla wjia:dj, § isÿjk foh úia;r lrkak' 
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(20) (i) fuys ±lafjk wjia:dfõ AB, BC yd CD u; we;sjk n, ,l=Kq lrkak' 

(ii) my; ±lafjkqfha l=uk wdldrfha fudagrhlao@ m<uq rEmfha fldgia meyeÈ,sj kï lrkak' 

nfhda idjÜ kshu iïnkaO .eg¿

(1) (i) nfhdaidjÜ kshuh m%ldY lrkak' 
(ii) P ,laIHfha i%dj >k;ajfha ÈYdj ms<sn| kshuh m%ldY lrkak' 
(iii) I Odrdjla f.k hk iDcq ikakdhl isg r ÿßka jQ ,laIHl pqïNl 

i%dj >k;ajh i|yd m%ldYKhla ,shd olajkak' 

(iv) I Odrdjla f.k hk fmdgj,a N ixLHdjla we;s wrh r jQ 
jD;a;dldr lïì mqvqjl flakaøfha i%dj >k;ajh 
i|yd m%ldYKhla nfhda - idjdÜ kshuh weiqfrka 
jHq;amkak lrkak' 

(v) tall È.lg fmdgj,a N we;s mßkd,sldjl wlaIh u; ,laIHl pqïNl i%dj >k;ajh i|yd m%ldYKhla 
,shkak'

(vi) 15 A Odrdjla f.khk È. iDcq ikakdhl laìhl isg 10 cm ÿßka jd;fha msysá ,laIHl§ pqïNl i%dj 
-7 -1 -5>k;ajh fidhkak' m = 4p ×10  Hm  fõ' ̂W;a (- 3 × 10 T& 0

-4(vii) fmdgj,a 40 lska hq;a me;,sjD;a;dldr lïì oÕrhl úIalïNh 32 cm fõ' tys flakaøfha 3 × 10 T i%dj 
>k;ajhla we;s lsÍug oÕrh ;=<ska heúh hq;= Odrdj fldmuKo@ ^W;a (- 1.9 A&

(viii) fmdgj,a 2000 lska 60 cm la È. mßkd,sldjl úIalïNh 2 cm la muK fõ' oÕrh ;=,ska 5A l Odrdjla 
.,d hhs kï" oÕrh ;=< i%dj >k;ajh fldmuKo@ ̂W;a (- 0.0211&
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(2) (i)  P ys i%dj >k;ajh fidhkak' (ii)  P ys i%dj >k;ajh fidhkak'

(iii)O ys i%dj >k;ajh fidhkak' (vi) O ys i%dj >k;ajh fidhkak' (v)  w¾O jD;a;dldr lïìfha 
 Odrdj I kï O ys i%dj >k;ajh

(vi) O ys i%dj >k;ajh fidhkak' (vii) O ys i%dj >k;ajh

(viii)flakaøfha i%dj >k;ajh (ix)  O ys i%dj >k;ajh (x)  flakaøfha i%dj >k;ajh 
      fidhkak'      fidhkak'

(3) R È.e;s f¾Çh fldgia follska yd R wrhlska yd q rad fldaKhlska 
±lafjk jD;a; pdmhlskao iukaú; jk ixjD; lïì mqvqfõ I Odrdjla 
/f.k hhs kï O i%dj >k;ajh" 

              nj fmkajkak'
ðR

Ièì
B

4
0=

O
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(4) P yd Q jD;a;dldr lïì fol tal flakøSh jk mßÈ tlu ;,hl msysghs' 
P ys jg 10 la we;s w;r 1A l odrdjla f.khhs' Q ys fmdgj,a 20 la we;s
w;r wrh 8 cm la fõ' flakaøfha pqïNl i%dj >k;ajh Y=kH jk mßÈ Q ys 
Odrdj fjkia lrkq ,efí' P ys wrh 5 cm fõ' 

(i) P yd Q ys Odrd .,dhk ÈYd ±laùug wod, rEm igyka w¢kak' 
(ii) Q ys .,dhk Odrdj fidhkak'  ̂W;a (- 0.8 A&

(5) lvodishg ,ïNlj A yd B ys iDcq lïì folla 2 m mr;rhlska 
;nd we;s w;r B ys 20 A l Odrdjla .,hs' 
(i) A yd B w;r uOH ,laIHfha i%dj >k;ajh'
(ii) AB hd lrk f¾Ldfõ isg B g ol=Kska 1 m la ÿßka 

jQ ,laIH i%dj >k;ajh'
(iii) A g jïme;af;a 1 m ÿßka jQ ,laIHl i%dj >k;ajh'

(6) x yd y lïìu; rEmfha Odrd /f.k hhs' 8A Odrdjla .,k 6 m 
È. lïìh u; iïm%hqla; n,h fidhkak'

(7) AB = 6 m, BC = 4m fõ' lïì rduqj u; iïm%hqla; 
n,h .Kkh lrkak'

(8) tlsfklg d mr;rhlska fjkajQ m%;súreoaO ÈYdj,g tl iudk 
I Odrd f.khk È.= iudka;r ikakdhl folla 
rEmfha ±lafõ' ikakdhl j, uOH f¾Ldfõ isg R ÿrlska" 
ikakdhl j,g iuÿßka msysá P ,laIHfha pqïNl i%dj 

>K;ajh                      nj fmkajkak'

(9) PQR iDcqfldaKS ;sfldaKhl PQ = 3 cm o" QR = 4 cm o" PR = 5 cm o fõ' tlu ÈYdjg 12 A Odrdj ne.ska f.k 
hk È." iudka;r ikakdhl folla" ;s%fldaKfha ;,hg ,ïNlj" ms<sfj,ska P yd R ,laIH yryd hk fia ;nd 
we;' Q ,laIHfha we;s jk pqïNl i%dj >k;ajfhys úYd,;ajh yd ÈYdj fidhkak'  

-6
^W;a (- 10 T& 

(10) PQ È.= lïìh rEmfha mßÈ 50 A l Odrdjla f.khhs'
RS ;U lïìfha úYalïNh 0.4 mm yd >k;ajh 

-3
8930 kgm   kï RS t,a,d we;s lïì j, wd;;s 
n,hla we;s fkdúug RS ys heúh hq;= Odrdfõ 
úYd,;ajh yd ÈYdj fidhkak' 
^W;a (- I = 100 A, S isg R foig&

)4(

2
22
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B
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=
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úoHq;a pqïNl fm%arKh iïnkaO rpkd m%Yak

(1) úoHq;a fm%aß; kshu i|yka lr mÍlaIKd;aul tajd Tn wdo¾Ykh lrk 
whqre úia;r lrkak' 

rEm igyfka fmfkk whqre O j,ska új¾;kh lr we;s 0.2 m È. f,day 
oKavla taldldr pqïNl lafIa;%hg ,ïN f,i ;;a N%uk 1 l fõ.hlska
isria ;,hl taldldrj N%uKh fõ' P nqreiqj xy ikakdhl iam¾Y lrhs' 
fuys xy hkq O flakaøh fldg .;a jD;a;fha y;frka fldgils' pqïNl 
lafIa;%hg 7T i%dj >k;ajh we;' OP yryd fm%arKh jk úoHq;a .dul 
n,h ;;a 2 la ;siafia ld,h wkqj fjkia jk whqre fmkajd lgq igyka 
w¢kak'

(2) rEmfha olajd we;s i%dj >k;ajh 0.5T jk pqïNl lafIa;%fha wrh 5 cm la 
jD;a;dldr ikakdhl mqvqjla ;nd we;' tys m%;sfrdaOh fkd.sKsh yels 

;rï l=vdh' m%;sfrdaOh 10 W jk ikakdhlhg iïnkaO lr 0.5S ld,hl§ 
fome;a;g weo lïìfhka jg jk lafIa;%M,h Y=kH olajd wvq l< úg 
m%;sfrdaOh ;=<ska .,k Odrdj fidhkak'

(3) úoHq;a pqïNl fm%arK kshu i|yka lrkak'

rEmfha fmkajd we;s mßÈ ;=ks oDv lïshla ;kd we;s' ABC jD;a;dldr 
mqvqjla lvodisfha ;,h ;=,g .uka lrk taldldr pqïNl lafIa;%hg 
,ïNlj ;nd we;' ;=ks iïnkaOl lïì wdOdrfhka fuu mqvqj ́ ï 
100 m%;sfrdaOlhg iunkaO lr we;' 

-2 -2mqvqfõ wrh 7 cm la jk w;r lafIa;%fha pqïNl i%dj >k;ajh 10  Ts  jQ ksh; iS>%;djhlska ld,h iuÕ wvq 
fõ' 
(i) iïnkaOl lïì ksid we;s jkakd jQ n,mEï fkdi,ld yßñka mqvqfõ ckkh jk fm%aß; ú'.d'n' w.h 

.Kkh lrkak' 
(ii) mqvqfõ yd iïnkaOl lïì j, m%;sfrdaO fkd.sksh yels ;rï l=vd kï ́ ï 100 yryd .,k Odrdfõ 

úYd,;ajh fidhkak' 
(iii) m%;sfrdaOh yryd Odrdfõ ÈYdj l=ulao@ D isg E olajdo ke;fyd;a E isg D olajdo Tfí ms<s;=re ,nd .;a 

whqre meyeÈ,s lrkak'
(iv) mqvqfõ Odrdj .uka lrk úg lïìfha wd;;shla f.dv kef.a' fuh we;s jkafka flfia±hs meyeÈ,s 

lrkak' mqvqj yryd weñKs we;s pqïNl i%dj >k;ajfhys úYd,;ajh 0.1T jk wjia:dfõ§ tu wd;;sfhys 
-4 -6 -3w.h .Kkh lrkak' (Ans :- (1)  1.54 × 10  V (ii)  1.54 × 10  A (iii)  1.08 × 10  N)

(4) me;a;l È. 5.0 cm jk jg 200 lska iukaú; PQRS iup;=ri%dldr 
oÕrhla rEmfha fmkajd we;s mßÈ i%dj >k;ajh B = 1.2T jk taldldr 
pqïNl lafIa;%hg ,ïNlj ;nd we;' bkamiq oÕrfha ;,h pqïNl 
lafIa;%hg ,ïNlj ;nd .ksñka th taldldr m%fõ.hlska pqïNlj 
lafIa;%h Y=kH fmfoila jk ol=Kq me;a;g wÈkq ,efí' uq¿ oÕrhu 
lafIa;%h fkdue;s fmfoig meñKSu i|yd 0.2s ld,hla .; fõ'   
(i) 0.25 ld, wka;rh ;=, o.rfha u; fm%arKh jk ú'.d'n' 

.Kkh lrkak' 
(ii) ú'.d'n' fm%arKh jk o.rfha me;a; me;s kï lr fm%aß; Odrdfõ 

ÈYdj we| fmkajkak' 

(iii) oÕrfha m%;sfrdaOh 100 W kï th ;=, 0.2s ld, wka;rh ;=, W;ai¾ckh jk Yla;sh .Kkh lrkak'
(iv) tu.ska lafIa;%fhka msg;g oÕrh we£ug wjYH jk ld¾h m%udKh wfmdayKh lrkak' Tfí ms<s;=r ,nd 

.ekSu i|yd Ndñ;d l< fN!;sl úoHdfõ kshuh i|yka lrkak' 
(v) o.rhla msg;g we§u fjkqjg 0.2s iudk ld, wka;rhla ;=, pqïNl lafIa;%h taldldrj Y=kh lrd wvq 

lf,a kï (i) ys ,nd .;a fm%aß; ú'.d' n,fha w.hu Tng ,efío@ Tfí ms<s;=rg fya;= olajkak'
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(5) úoHq;a pqïNl fm%arK ms<sn| kshu i|yka lrkak' rEmfha olajd we;s 
mßÈ iqug U yevhlska hq;a iy fkd.sKsh yels m%;sfrdaOhlska hq;a 
lïìhlg S iqúphla iy p,kh lrúh yels AB lïìhla iïnkaO 
lr we;' 

fuu ieleiau i%dj >k;ajh fg,aid 40 la jQ taldldr pqïNl lafIa;%hla 
;=< ;nd lafIa;%fha ÈYdj lvodishg ,ïNlj th ;=,g jk w;r AB 

-1lïìh 20 ms  m%fõ.hlska p,kh fjñka mj;S' AB ys È. 2 cm fõ'  
(i) S újD; lr we;s úg AB yryd fm%arKh jk úoHq;a .dul n,h l=ulao@

-1
(ii) S ixjD; mqvqj ;=< 2mA fm%aß; Odrdjlao we;s l< úg lïìfhys m%fõ.h 20 ms  w.fhys mj;ajd .ekSug 

fhÈh hq;= n,h l=ulao@
(iii) (i) iy (ii) wjia:dfõ§ mqvqjg Yla;sh iemfhk iS>%;djka fudkjdo@

(6) úoHq;a pqïNl fm%arK kshu i|yka lrkak' tajd wdo¾Ykh lsÍug 
mÍlaIkhla úia;r lrkak' 
rEmfha wdldrhg m%;sfrdaOh fkd.sKsh yels ;rï jQ iqug ikakdhl 

lïì rduqjla ;srig q fldaKhlska wdk;j ;nd we;' tu m%foaYfha 
i%dj >k;ajh B jQ taldldr isria pqïNl lafIa;%hla mj;S' m%;sfrdaOh 
R o È. L o ialkaOh m o jk lïìh rduqj u; ;nd ksYap,;djfha 
isg w;yeßh úg ,nd .kakd wdk; m%fõ.h V kï"

                     nj fmkajkak' 

(7) fkd.sKsh yels m%;sfrdaOhla we;s iqug iudka;r mS,s folla iuÕ iam¾Yj isák fia tl tflys È. L iy 
m%;sfrdaOh r jQ PQ iy RS ikakdhl lïì fol ;nd we;' i%dj >k;ajh B jQ taldldr pqïNl lafIa;%hlg ,ïnj 
lïì ;,h msysgd we;af;a rEmfha 
fmfkk mßÈh' PQ lïìh V taldldr m%fõ.hlska jug p,kh lrkq ,efí' 

(a) (i) PQ ys fm%aß; Odrdfõ ÈYdj rEmfhys ,l=Kq lrkak'  
(ii) fm%aß; Odrdj i|yd m%ldYkhla ,shkak'

(b) (i) lïìfha p,s;h mj;ajd .ekSu i|yd wjYH n,fha úYd,;ajh § we;s ixfla; weiqfrka fokak'

(c) (i) RS lïìhgo ta yd iudk V m%fõ.hlskau jug p,kh fõ kï PQRS mqvqfõ fm%aß; Odrdj 
l=ulao@

(ii) Tnf.a ms<s;=r meyeÈ,s lrkak'
(iii) lïì foflysu p,s;h mj;ajd .ekSug wjYH iïmQ¾K n,fhys úYd,;ajh fldmuKo@

(d) (i) ±ka by; ±lajQ wdldrfha PQ ys p,s;hg wu;rj RS taldldr V 
m%fõ.fhka ol=Kg p,kh l<fyd;a PQRS mqvqfõ fm%aß; Odrdj l=ulao@

(ii) lïìj, p,s;h mj;ajd .ekSu i|yd wjYH iïmQt¾K hdka;s%l laIu;dj i|yd m%ldYkhla 
,shkak'

(iii) wjidk jYfhka fuu laIu;dj moaO;sfha cks; jkafka l=uk whqrlskao@ 

q

q
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(8) wrh 0.2 m jQ jD;a;hlska y;frka tl fldgil yevh iys; XYZ 
iu;, lïì mqvqjla X ,laIH jgd lvodisfha ;,fhys taldldrj 
N%ukh fõ' N%ukh jk ÈYdj B;,fhka ±lafõ' rEmfhys olajd we;s 
mßÈ mqvqj i%dj >k;ajh (B) 0.5T jQ taldldr pqïNl lafIa;%hla iys; 
m%foaYhla ;=<g yd bka bj;g .uka lrk w;r ;;amr 0.8 l § tla 
iïmQ¾K mßN%ukhla isÿ lrhs' 
(i) mqvqfõ N%ukh ;=< § th yryd Wmßu pqïNl i%djh fldmuKo@
(ii) tla iïmQ¾K mßN%uKhla ;=<§ mqvqj yryd pquaNl i%djfhys ld,h (t) iu. úp,kh wod, w.hhka 

iys;j m%ia;drhlska olajkak' t = 0 § mqvqj rEm igyfkys olajd we;s msysàfuys mj;sk nj Wml,amkh 
lrkak'  

(iv) mqvqj ;=, yg.kakd fm%aß; ú'.d'n' ld,h ys Ys%;hla f,i wod< w.hhka iys;j 0-0.8s l ld,h 
mßudKhl w¢kak' (ii) ys i|yka fldg we;s t = 0 i|yd jk Wml,amkh fuys § o Ndú;d lrkak' 

(v) ixjD; mqvqjla fjkqjg XY yd XZ ikakdhl lïì folla muKla we;s úg tla tla lïìfhys X iy Y 
w.% w;r fyda X yd Z w.% w;r fm%arKh jk ú'.d'n ys Wmßu yd wju w.hhka fudkjdo@

(vi) tla iïmQ¾K mßN%uKhla ;=<§ tla lïìhl w.% yryd fm%aß; ú'.d'n' ld,fhys Ys%;hla f,i m%ia;drhla 
olajkak' 

mßKdul iïnkaO rpkd m%Yak

(1) rEmfha fmkajd we;af;a wjlr mßKdukhl w;HjYfhkau ;sìh hq;= fldgiah' mfilska tys mßm: ixfla;ho 
olajd we;' 

(a) wjlr mßKdulhla hkq l=ulao@
(b) rEm igyfka A, B iy C uÕska i<l=Kq lr we;af;a mßKdulfha l=uk fldgiao@
(c) hlv udOHhla ;sîfï tla m%fhdackhla jkafka th lïì t;Sug Ndú;d lsÍuhs' tuÕska bgqjk jeo.;a 

fufyhla i|yka lrkak' 
(d) wdia;rKh lr we;s udOHla uÕska mßKduhl ls%hdldß;ajh jeä ÈhqKq jkafka flfiao@
(e) rEm igyfkys olajd we;s mßKdulfhys B lïìfha >klu A lïìfha >klug jvd jeähs' fuhg 

fya;=j meyeÈ,s lrkak' 
(f) fmdgj,a 800 l iy 40 l oÕr folla iys; jk wjlr mßKdulh;a 240 V uQ,sl iemhqug iïnkaO lr 

we;' mßKdulfha m%;sodk fjda,aàh;djh l=ulao@
(g) mßKdulhla uÕska wêl laIu;djhla ,nd .kakd úg th r;a fõ' fuh ;dm W;amdokhg fya;= jk 

ls%hdj,sh olajkak' 
(h) ksjdi i|yd úÿ,sh ,nd §ug Wmfhda.S lr.kq ,nk mßKdul j, Ndysr f,day wdjrKh;a udOH;a w;r 

wjldYh f;,ska mqrjd we;af;a isis,kh myiq lsÍu i|ydh' fuu f;f,ys ;sìh hq;= .=K folla i|yka 
lrkak' 

mßKdul iïnkaO nyqjrK m%Yak

(1) wêlr mßKdulh ld¾hlaIu;dj 100% la fõ kï tys m%d:ñl yd oaú;shsl orj, 
(1)  Odrd iudk fõ' (2)  fjda,aàh;djh iudk fõ' (3)  m%;sfrdaOh iudk fõ'
(4)  cj iudk fõ' (5)  fmdgj,a ixLHdj iudk fõ'

(2) 40 V iemhqulg ikaê lr we;s mßmQ¾K mßKdulh m%d:ñl oÕrfha 0.1 A Odrdjla .,hs' tys oaú;shsl oÕrfha 
m%;sodk fjda,aàh;djh 12 V fõ kï oaù;shsl oÕrh ;=< Odrdj"
(1)  0.005 A (2)  0.1 A (3)  1.2 A (4)  2A (5)  2.4A
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(3) wêlr mßKdulhla 40 V l fjda,aàh;djla 160 V olajd jeä lrhs' mßKdul mßmQ¾K tlla kï oaù;Shsl oÕrh 
;=< Odrdj m%d:ñl oÕrh ;=, Odrdj olajk wkqmd;h jkqfha"
(1)  120 (2)  4 (3)  1 (4)  0.5 (5)  0.25

(4) rEmfha fmkajd we;af;a A o.rhlska iy B uOHhlska hq;a úoHq;a pqïNlhls' my; ±lafjk l=uk ixhq;shla 
pqïNlh m%n, njg m;a lrhso@
    A ys jg .Kk udOHh B
(1)  iq¿ m%udKhla uDÿ hlv
(2)  iq¿ m%udKhla jdfka
(3)  jeä m%udKhla uDÿ hlv
(4)  jeä m%udKhla ;U
(5)  jeä m%udKhla jd;h

(5) mßjrKh lrk ,o A yd B oÕr fol rEmfha fmkajd we;s mßÈ tlu hlv 
udOHh u; T;d we;' G hkq ixfõ§ .e,ajfkdaógrhls' A ys .,k Odrdj 
kj;d ±óug S újD; l, fyd;a G ys mdGdxl
(1)  by< w.hlg jeä ù fkdfjkiaj mj;S'
(2)  my< w.hlg wvq ù fkdfjkiaj mj;S
(3)  A iy B tlsfklska mßjrKh fldg we;s neúka fjkia fkdfõ' 
(4)  A iy B udOHfhka mßjrKh fldg we;s neúka fjkia fkdfõ' 
(5)  laIKslj fjkia ù kej; uq,a w.hg meñfKa' 

(6) mßKdulhla wdOdrfhka mykla negßhlg iïnkaO lr we;s whqre 
fuys ±lafõ' fuu ielhqfï"
(1)  iaúph jid ;eîfuka myk fkdkj;ajd o,ajd ;eîug mq¿jk
(2)  iaúph újD; lr we;s úg jqjo myk fkdkj;ajd ±,afjhs'
(3)  iaúph jeiQ fudfydf;a muKla myk ±,afjkakg mq¿jk
`(4)  iaúph újD; l< fudfydf;a muKla myk ±,afjkakg mq¿jk'
(5)  iaúph jeiQ fudfydf;a iy th újD; l< fudfydf;a myk ±,afjkakg mq¿jk'

úoHq;a pqïNl fm%arKh iïnkaO nyqjrK m%Yak

-1
(1) È. l jk oKavla i%dj >K;ajh B jk pqïNl lafIa;%hg ,ïNlj ;nd ;;a  jg X iS>%;djhlska tla fl<jrla 

jgd pqïNl lafIa;%hg ,ïNlj N%uKh fõ' fofl<jr fm%aß; úoHq;a .dul n,h jkqfha"  

2 2
(1)  pBI  x (2)  (3)  BI  x (4)  (5)  

-1
(2) wrh l jk jD;a;dldr ;eáhl i%dj >k;ajh B jk pqïNl lafIa;%hg ,ïNlj ;nd ;;a  jg X iS>%;djhlska tys 

wlaIh jgd pqïNl lafIa;%hg ,ïNlj N%uKh fõ' tys fm%aß; úoHq;a .dul n,h jkqfha" 

2 2
(1)  pBI  x (2)  (3)  BI  x (4)  (5)  

(3) wrh l jk is,skavrhl ;, mDIaG j,g ,ïNlj i%dj >k;ajh B jk pqïNl lafIa;%hla .uka lrhs' tu 
is,skavrh wlaIh jgd ;;a jg X iS>%;djhlska N%uKh fõ' is,skavrfha fm%aß; úoHq;a .dul n,h fidhkak' 

2 2
(1)  pBI  x (2)  (3)  BI  x (4)  (5)  

(4) wrh 2 cm la jQ AB ikakdhl ;;a jg 50 la iS>%;djhlska i%dj >k;ajh 10 T pqïNl lafIa;%hg N%uKh fõ' AB 
w;r fm%aß; úoHq;a .dul n,h jkqfha" 
(1)  6.2 V (2)  62 V (3)  620 V (4)  0.64 V (5)  0.0064 V

Bx

I ð 2
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I ð 2

Bx
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 xð 2
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-19-

(5) 50 cm fm;s iys; isyska úÿ,s mkaldjla isria wlaIhla jgd ;;amrhg jg 100 ne.ska lerfla' fuu ia:dkfha 
-6mDÓú pqïNl i%dj >k;ajh isria ixjrlfha w.h 5 × 10  T fõ' fm;a;l fl,jrla iy wlaI oKav w;r fm%aß; 

úoHq;a .dul n,h"
-3 -3 -7(1)  1.25 × 10  V (2)  2.5 × 10  V (3)  1.25 × 10  V

-3 -4(4)  5 × 10  V (5)  3.8 × 10  V

(6) jg 100 la iys; iDcqfldaKdi%dldr oÕrhl m%udKh 0.1 m × 0.05m fõ' th 0.1 T pqïNl lafIa;%hla ;=, Bg 
,ïNlj ;nd we;' lafIa;%h 0.05 s ld,hl§ 0.05T olajd my, nisk ,o kï oÕrfha fm%aß; úoHq;a .dul n,h 
jkqfha"
(1)  0.5 v (2)  0.75 v (3)  1.0 v (4)  1.5 v (5)  3.0 v

-1
(7) rEm igyfka ±lafjk mßÈ b;d È. iDcq ikakdhl .,k Odrdj 2 AS  iS>%;djfhka 

fjkia fõ' ta wi,ska tys isá a ÿrlska l=vd iDcqfldaKdi%dldr oÕrhla ;nd we;' 
tys lafIa;%M,h A kï fm%aß; úoHq;a .dul n,h jkqfha" 

(1)  moA/a

(2)  moA/2a

(3)  moA/2

(4)  moA/4a
(5)  o

-1(8) ixjD; oÕrhla yryd mj;sk i%djh fjkia ùfï iS>%;djh 1 wb min  kï fm%aß; úoHq;a .dul n,h 
(1)  1v (2)  1/60 v (3)  60 v (4)  120 v (5)  240 v

(1) olajd we;s rEm igyfkys X yd Y hkq ms<sfj,ska N  yd N  jk jg 1 2

.Kka ;sfnk oÕr folls' ABCD hkq hlv udOHls' 
(a) (i) K h;=r (Switch) laIKsl jeiqfjd;a R m%;sfrdaOh 

;=<ska laIKsl Odrdjla .,hs' ta uka±hs meyeÈ,s 
lrkak' 

(ii) fuu Odrdfõ ÈYdj by; rEm igyfkys olajkak'
(iii) fuu Odrdfõ ÈYdj ;SrKh lrk kshuh m%ldY 

lrkak' ̂yqfola .Ks;uh iQ;% i|yd ,l=Kq ̂fkd,eí&
(iv) ABCD hlv udOHfha uQ,sl mrud¾:h l=ulao@

(b) ±ka negßhg yd h;=r (Switch) fjkqjg X oÕrh yryd úNj wka;rh V  jQ m%;Hdj¾; úoHq;a m%Njhla 1

iïnkaO lr R m%;sfrdaOh bj;a lsÍfuka m%;sfrdaOh mßKdulhla njg m;a lf<d;a Y oÕrh yryd yg 
.kakd úNj wka;rh jQ V  i|yd m%ldYkhla V , N  yd N  weiqfrka ,shkak' 2 1 1 2

(c) idudkH mßKdul ;=< úfYaIfhka ilia l< udOHhka fh§fuka hlv udOH ;=< yg.kakd iq,s
Odrdjka (eddycurrents) uÕska jk Yla;s ydks wvq lrkq ,efí' 
(i) wvq Yla;s ydks ;;aj ,nd .ekSug fhdok hlv udOHh j¾.h l=ulao@
(ii) by; (c) (i) ys i|yka l< hlv udOH uÕska iq<s Odrd wju lrkafka flfia±hs meyeÈ,s lrkak'

(d) (i) mEiaiSug (spot welding) .e<fmk g%dkaiaf*dau¾ j¾.h l=ulao@
(ii) Tfí f;dard .ekSug fya;=j olajkak'

(2) úoHq;a pqïNl fm%arKh ms<sn| mdrâf.a yd f,kaiaf.a kshu ,shkak'

mßKulh o< igykla we| tys ls%hdj úia;r lrkak' tys m%Odk yd m%;sodk úoHq;a .dul n, w;r wkqmd;h 
i|yd m%ldYKhla ,shkak'

wjlr yd wêlr mßKdul hkqfjka woyia lrkafka l=ulao@ mßKdulhl Yla;sh ydksjk l%u folla 
olajkak' wê laIu;d iïfm%aIKfha§ wêlr mßKdulhla fhdod .kafka wehs±hs myokak' ld¾hlaIu;djh 
85% jQ mßKdulhl m%d:ñl oÕrfha /f.k hd yels Wmßu Odrdj 100 mA fõ' m%d:ñl oÕrh 230 V jQ 
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m%;Hdj¾; Odrd m%Njhl iïnkaO lr we;' m%d:ñl o.rh fmdgj,a 3066 la we;s w;r oaù;sl o.rfha fmdgj,a 
160 la we;' oaù;slfha fm%arKh jk úoHq;a .dul n,fha mßKdulhg ydkshla fkdù oaù;slfhka ,nd.; yels 
Wmßu Odrdj fidhkak' 

(3) wp, pqïNl lafIa;%hl we;s ir, Odrd ;=,djla Tng imhd we;' ikakdhlhla u; ls%hd lrk n,h tu 
ikakdhlhl f.k hk Odrdj iuÕ fjkia jk wkaou fuu Wml%uh Ndú;fhka fidhd n,kafka flfia±hs 
úia;r lrkak' hï Odrd ;=,djl kef.kysr - ngysr ÈYdjg we;s 25 cm È.e;s ;sria ikakdhlhla we;' fuh ;=< 

-6Odrdj 3 A fõ' mDÓú pqïNl lafIa;%fha ;sria ixrplfha >k;ajh 40 × 10  T fõ' ikakdhlh u; ls%hd lrk 
n,h .Kkh lrkak' fuu n,fha ÈYdjo i|yka lrkak' 

ikakdhlh u; ls%hd lrk n,fha ÈYdj fidhd .ekSu i|yd Tn Ndú;d lrk kS;sh iïmQ¾Kfhkau i|yka 
lrkak' ikakdhlh ;enqfõ W;=re - ol=Kq ÈYdjg kï ;=,dfõ W;al%uKhla we;s úh yelso@ Tfí ms<s;=r 
meyeÈ,s lrkak' 



fN!;sl úoHdj 2021 A/L

Odrd úoHq;h 

 ikakdhl yd mßjdrl

we;eï øjH b;d fyd`Èka úÿ,sh ikakhkh lrhs' tAjd úoHq;a ikakdhl f,i ye`Èkafõ' Wod - ;U" ß§" 

we¨ñkshï" hlv jeks f,day j¾. ikakdhlhla ;=< úÿ,sh ikakhlhg odhl jkafka tAjdfha we;s ksoyia 

bf,lafg%dakhs' tA wkqj ksoyia bf,lafg%dak nyq,j we;s øjH úoHq;a ikakdhl fõ'

b;d uo jYfhka úÿ,sh ikakhkh lrk øjH mßjdrl fõ' Wod - ,S" rn¾" tughsÜ" ma,diaála" ùÿre jeks øjH' 

fïjdfha b;d iq¿ jYfhka ksoyia bf,lafg%dak mj;S'

úoHq;a Odrdj

wdfrdamk .,dhk ikakhlhl lsishï yrialvla yryd wdfrdamk .,dhdfï YS>%;dj úoHq;a Odrdj f,i 

ye`Èkafõ' Odrdj I f,i ye`Èkafõ' 

I ys tAllh weïmsh¾ (A)

ikakdhlhl lsishï yrialvla yryd t ld,hl o .,dhk wdfrdamk m%udKh Q kï"

fï wkqj
-11A = 1(CS1 ) 

Odrd >k;ajh (J)

Odrdj .,k ikakdhlhl tAll j¾.M,hla ;=<ska .,k Odrdj Odrd >k;ajh f,i ye`Èkafõ'

-2J tAllh (Am ) 

ksoyia bf,lafg%dak ma,dú; m%fõ.h

ikakdhlhl fofl<jr yryd úNj wka;rhla fh¥ úg tu úoHq;a lafIa;%fha + Ok ÈYdjg ksoyia bf,lafg%dak 

.uka .kakd uOHkh fõ.h ma,dú; fõ.h f,i ye`Èkafõ'

uOHkh ma,dú; fõ.h Vd jk ikakdhlhla i,luq'

;̈;amrhl § A yryd .uka lrk bf,lafg%dak loïnfha È. Vd 

;̈;amrhl § A yryd .uka lrk bf,lafg%dak loïNfha mßudj  AVd

ẗall mßudjl e, n ixLHdjla we;akï ;;amr 1 l § A yryd .uka lrk e ixLHdj'

AV n d

bf,lafg%dakfha wdfrdamkh e kï" ;;amr 1l § A yryd .,dhk wdfrdamkh AV ne d

Odrdfõ w¾: ±laùu wkqj

I = A V ne d

wNHdi - 01
201' yrialv j¾.M,h 1mm  jQ tAldldr ikakdhl lïìhla ;=<ska 20Al úoHq;a Odrdjla .,d hhs' ikakdhl 

23 -3 -19wjêfha ksoyia bf,lafg%dak idkaøKh 1 x 10 cm  fõ' bf,lafg%dakfha wdfrdamkh 1.0 x 10 c fõ' 

bf,lafg%dakj, ma,dú; m%fõ.h fidhkak’
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202' A. yrialv j¾.M,h 50mm  jk we¨ñkshï lïìhla ;=<ska mehlg 10000 YS>%;djfhka wdfrdamkh .,hs'

(i) lïìh ;=<ska .,dhk Odrdj fidhkak'

(ii) Odrd >k;ajh fldmuK o@

B. tla we¨ñkshï mrudKqjlska tla ksoyia bf,lafg%dakh ne.ska ,nd fohs kï yd we¨ñkshïj, >k;ajh 
-3

2.7gcm  f,i i,lkak' ̂Al j, idfmalaI mrudKql ialkaOh 27g fõ'& 

(i) Al j, ksoyia bf,lafg%dak idkaøKh fldmuK o@
23 -1(ii) Al lïìfha ksoyia bf,lafg%dak ma,dú; fõ.h fldmuK o@ ̂wej.dâfrda wxlh 6 x 10 mol g &

03' (i) ;U lïìhla yrialv j¾.M,hla ;=<ska úkdähl § 300Cl YS>%;djfhka wdfrdamk .,hs' lïìh ;=<ska 

.,dhk Odrdj weïmsh¾j,ska fldmuK o@
3

(ii) iEu kj mrudKqjla u tla ksoyia bf,lafg%dakhla ,nd fohs kï ;U 1m  we;s ksoyia bf,lafg%dak ixLHdj 

fldmuK o@

(iii);U lïìfha wrh 0.7mm kï ma,dú; fõ.h (V) fldmuK o@
-8 -2(iv)m%;sfrdaOl;dj 2.7 x 10 Wm  jk ødjHlska idod we;s 100mla È. lïìhl m%;sfrdaOh 1Wm ls' lïìfha 

yrialv j¾.M,h fldmuK o@
2

04' f,day l=Üáhl È. 15.8cm jk w;r tys tAldldÍ yrialv j¾.M,h 3.5cm  fõ' tys È. fomi uksk ,o 
3 22 

m%;sfrdaOh 935Wm jk w;r f,dayfha 1cm l we;s ikakdhl bf,lafg%dak ixLHdj 533 x 10 fõ' 8v úNj 

wka;rhka l=Üáfha fomi mj;ajd.;a úg     

(i) l=Üáh ;=<ska .,k úoHq;a Odrdj

(ii) l=Üáh ;=< Odrd >k;ajh

(iii)ikakdhl bf,lafg%dakj, ma,dú; m%fõ.h

(iv)l=Üáfha fofl<jr yryd úoHq;a lafIa;% YS>%;djh .Kkh lrkak'
2

05' yrialv j¾.M,h 2mm  la jQ tAldldr lïìhla ;=<ska 10Al úoHq;a Odrdjla .,d hhs' ikakdhl øjHfha ksoyia 
-19 bf,lafg%dakfha wdfrdamKh -106 x 10 c kï bf,lafg%dakj, ma,dú; m%fõ.h i`oyd w.hla ,nd.kak'

´ï kshuh

ksh; fN!;sl ;;a;ajhla hgf;a ikakdhlhla yryd .,dhk úoHq;a Odrdj tys w.% yryd fhdod we;s úNj 

wka;rhg wkqf,dauj iudkqmd;sl fõ'

V a I Þ V = IR 

tkï ikakdhlhl m%;sfrdaOh        fyj;a tall úoHq;a Odrdjla ,nd .ekSu i`oyd fhÈh hq;= úNj wka;rh 

 V Þ fjda,aÜ (V)     I Þ weïmsh¾ (A)     R Þ ́ ï(W)

m%;sfrdaO;dj (P)

ikakdhl lïìhl m%;sfrdaOh tys È.g wkqf,dauj;a yrialv lafIa;%M,hg m%;sf,dauj;a iudkqmd;sl fõ'

fuys P lïìh idod we;s ødjH i`oyd ksh;hls' fuh tu øjHfha m%;sfrdaO;dj f,i ye`Èkafõ'

w¾: ±laùu

l = 1 iy A = 1 jk úg R = P fõ' tkï me;a;l È. tAllhla jk øjHh >klhl m%;súreO uqyqK;a folla w;r 

m%;sfrdaOh tu øjHfha m%;sfrdaO;dj f,i w¾: ±lafõ'

P ys tAll - Wm

m%;sfrdaOfha WIaK;aj ix.=Klh

ikakdhlhla ;=<ska bf,lafg%dak .uka lrk úg Ok whk iu`. isÿjk .egqï ksid bf,lafg%dakj, .ukg 

ndOd wqe;s fõ' ikakdhlhl m%;sfrdaO f,i Èiajkafka fuu ndOdjhs' WIaK;ajh jeäjk úg ikakdhlfha wvx.= 

bf,lafg%dakj, ix>gl YS>%;djh o jeä fõ' tkï m%;sfrdaOh jeä fõ'

l
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0
O C § ikakdhlhl m%;sfrdaOh = RO

0qC § m%;sfrdaOh = R kït   

R = R  (1 + µ t)t 0

fuys µ hkq ikakdhlh iE§ we;s øjHfha m%;sfrdaOfha WIaK;aj ix.=Klhhs'

wNHdi - 02

01' lïì o`.rhla ;kd we;akï tlsfklg mßjrKh lrk ,o .;s ia:djrhla f,i T;d we;s lïì fmdgj,a 25 
-7o`.rfha wrh 12cm kï yd lïìhl úYalïNh 1.3mm o m%;sfrdaO;dj 1.72 x 10  Wm  kï  

(i) lïì o.rfha È.

(ii) lïìhl yrialv j¾.M,h

(iii)o`.rfha m%;sfrdaOh

(iv)o`.rh È. yer tys foflf<jrg 120V úNj iemhqula iïnkaO lf<a kï" t;=<ska .,k Odrdj fidhkak'

02' úÿ,s fmakqjlg iïnkaê; È.= úÿ,s /yeka folla w;r ̈ yq;a ùula we;s ù we;' fuu ̈ yqj;aùu isÿjk ia:dkh 

fidhd .ekSug úÿ,s ld¾ñlfhl= tla fl<jrlg 1.5V úNj wka;rhla fhdohs' túg /yek ;=< Odrdj 0.14 A 
-8úh' lïìfha úIalïNh 0.24mm yd P = 1.7 x 10  Wm kï"

(i) úNj iemhqu fhdod we;s ia:dk fol yryd m%;sfrdaOh

(ii) ¨yqj;a ù we;s ia:dk fol yryd m%;sfrdaOh
6 -1 -1 2

03' (i) ikakdhl;dj 2 x 10  Wm  jk lïìhl È. 100m fõ' yrialv j¾.M,h 2mm  kï m%;sfrdaOh fidhkak'

(ii) fuu lïìfha yrialv wrh fuka    la o È. 10 .=Khla o kï lïìfha m%;sfrdaOh fidhkak'

(iii)lïìhl m%;sfrdaOh fidhkak'
0 0

(iv)fuu lïìfha mj;sk WIaK;ajh 30 Cla kï 100 C § lïìfha m%;sfrdaOh fidhkak' 
0 -1

^m%;sfrdaOfha WIaK;aj ix.=Klh 0.0004 C &

04' (i) ;U k,hl wNHka;r yd ndysr wrhka ms<sfj<ska 1mm yd 2mm jk w;r È. 1m  fõ' k,fha fofl<jr w;r 

úoHq;a m%;sfrdaOh fldmuK o@
-8  (ii) ;Uj, úoHq;a m%;sfrdaOl;dj 1.72 x 10  Wmfõ' fuu È. iy m%;sfrdaOh we;s is,skavrdldr ;U oKavl wrh 

.Kkh lrkak' is,skavrfha iy oKafâ ialkaOh w;r wkqmd;h fidhkak'

05' (i) È. L jk f,day is,skavrhl wNHka;r yd ndysr wrhka ms<sfj,ska a iy b fõ' P hkq f,dayfha m%;sfrdaOl;dj 

úg is,skavrfha fofl<jr w;r m%;sfrdaOh                    nj fmkajkak'

(ii) is,skavrfha isÿr uq¿ukska u m%;sfrdaOl;dj jk øjHlska mqrjd we;akï tys fofl<jr w;r kj m%;sfrdaOh 

fldmuK o@

(iii)is,skavrfha wNHka;r yd ndysr mDIaG tlsfklg iudlaI fkdjk úg by; .Kkh l< m%;sfrdaO w.h 

flfia fjkia fõ o@

(iv)È. jk we¨ñkshï nghl wNHka;r yd ndysr wrhka 2mm yd 3mm fõ' ngfha isÿr iïmQ¾Kfhka u ;U 

u.ska msrjQ úg tys fofl<jr w;r m%;sfrdaOh fldmuK o@ we¨ñkshï iy ;Uj, m%;sfrdO;d ms<sfj<ska 
-8 -82.8 x 10  Wm yd 1.72 x 10  Wm fõ'

m%;sfrdaO moaO;s

(a) fY%aKs.;j

V = V + V + VAD AB BC CD

V = IR + IR + IRAD 1 2 3 

V = I( R + R + R )AD 1 2 3

by; moaO;sh fjkqjg A yd D w;r fhÈh yels kï m%;sfrdaOh R moaO;sfha iul m%;sfrdaOh kï fõ'

2

1

)dð(b
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=
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túg V = IRAD 

1 yd 2 iudk l< úg IR = I ( R + R + R )1 2 3

R =  R + R + R1 2 3

w.h r ne.ska jQ iudk m%;sfrdaO N ixLHdjla fY%aKs.;j we;s úg

R = r + r..... N jrla Þ R = Nr

 (b) iudka;r.;j

kuq;a moaO;sfha iul m%;sfrdaOh R kï 

(1) yd (2) iudk l< úg

w.h r ne.ska jQ iudk m%;sfrdaO N ixLHdjla iudka;r.; j we;s úg"

wNHdi - 03

01' my; i`oyka mßm:j, w;r iul m%;sfrdaOh fidhkak'
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02' my; i`oyka tla tla mßm:fha AB w;r iul m%;sfrdaOh fidhkak' AB w;rg 12V úNj wka;rhla iemhQ úg 

mßm:h ,nd .kakd uq¿ Odrdj fldmuK o@

R = OC úg R = OC

03' my; i`oyka mßm:j, AB w;rg 6V l úNj wka;rhla imhd we;s úg V  iy V  f,i olajd w;s úNj wka;rhla 1 2

iy I iy I  f,i olajd we;s Odrdjka fidhkak'1 2

m%;sfrdaOhla ̈ yqj;a ùu

lsishï m%;sfrdaOhla fyda m%;sfrdaO moaO;shlg iudka;r.; j m%;sfrdaOhla fkdue;s ikakdhlhla iïnkaO ù 

we;s úg tu m%;sfrdaOh fyda m%;sfrdaO moaO;sh ̈ yqj;a j we;ehs lshkq ,efí' tjeks m%;sfrdaO fyda moaO;s mßm:fhka 

bj;alr iul m%;sfrdaOh fiú yels h'

AB w;r iul m%;sfrdaOh fidhkak'

fuys 3W yd 3W mßm:fhka bj;alr mßm:h w`Èkak'

±ka 4W yd 12W iudka;r.;j we;ehs i,ld iul m%;sfrdaOh fidhkak'

mßm:hl tla m%;sfrdaOhla fyda ¨yqj;a fkdù hï ,laIH folla m%;sfrdaOhla fkdue;s ikakdhlhlska 

iïnjkaO ù we;s úg tu ,laIH iumd;lr we`§fuka iul m%;sfrdaOh fiúh yels h'



wNHdi - 04

AO w;r iul m%;sfrdaOh fidhkak'

ABC yd D

±ka m%;sfrdaO ish,a, iudka;r.; hehs i,ld iul m%;sfrdaOh fidhkak' lsishï moaO;shl iul m%;sfrdaOh 

fiúh hq;= ,laI yryd meyeÈ,sj fmfkk fY%aKs.; fyda iudka;r.; fldgia fkdue;s kï tu ,laIH yryd 

moaO;sh iuñ;sl ±hs n,d iuñ;sl kï tu f¾Ldj iudk m%;sfrdaOj,g miq ,laIH iumd;lr we`§fuka iul

m%;sfrdaOh fiúh yels h'

(i) AB  w;r iul m%;sfrdaOh fiùu io`yd yd ,laIH iumd;lr w`Èkak'

(ii) AB w;r iudk m%;sfrdaOh fidhkak'

úÜiagka fya;= uQ,O¾uh ms<smÈk moaO;s

fujeks mßm:hl         kï

X m%;sfrdaOh mßm:fhka bj;alr iul m%;sfrdaOh  fiúh yels h'

by; m%;sfrdaO moaO;sfha AC w;r iul m%;sfrdaOh i,luq' 

by; mßm:fha AC w;r iul m%;sfrdaOh fiùfï § E yd BD w;r we;s m%;sfrdaOh bj;alr AC w;r iul 

m%;sfrdaOh fiúh yels h'  

wNHdi - 05

01' rEmfha fmkajd we;s cd,h iE§u i`oyd tl tflys m%;sfrdaOh R jQ iudk 

m%;sfrdaOl 12la iïnkaO lr we;' A yd B ,laIH w;r iM, m%;sfrdaOh fidhkak'

02' tl tflys m%;sfrdaoh 1W  jk m%;sfrdaOl fod<yla rEmfha fmkajd we;s mßÈ 

iïnkaO fldg we;' XY w;r iul m%;sfrdaOfha w.h fidhkak'

03' tl tll m%;sfrdaOh 1W jk m%;sfrdaO 10la fmkajd we;s ABCD  ixjD; cd,h 

iEfok mßÈ iïnkaO lr we;' úoHq;a .dul n,h 10V  fldaIhla A  iy B w;r 

iïnkaO fldg we;' fldaIfha wNHka;r m%;sfrdaOh fkd.sKsh yels kï D  iy

w;r mj;sk úNj wka;rh fidhkak

04' (a) iy (b) rEm igykaj, olajd we;s cd, ;=<ska .,k Odrd ms<sfj<ska I iy I1 2 

kï     wkqmd;h fidhkak' 

^fldaIfha wNHka;r m%;sfrdaOh fkdi,ld yßkak'&
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I



05' fmkajd we;s m%;sfrdaO cd,fha A iy B ,laIH yryd iul m%;sfrdaOh fidhkak'

06' rEmfha fmkajd we;s cd,h tla tla ys úYd,;ajh R jk i¾jiu 

m%;sfrdaOlhkaf.ka iukaú; h' R ys w.h 50W kï fldaIfhka ,nd.kakd 

Odrdj fidhkak'

07' § we;s mßm:fhys negßfhka we`o.kakd Odrdj ̂weïmsh¾j,ska& fidhkak'

08' rEmfha fmkajd we;s m%;sfrdaOl cd,h iukaú; ù we;af;a tla tla ys R w.hka we;s 

fY%%aKs.; n m%;sfrdaOl ixLHdjlg iïnkaO lrk ,o iudka;r.; f,i 

iïnkaOlr we;s tA yd iudk n m%;sfrdaOl ixLHdjlsks' úYd, kï w;r iul 

m%;sfrdaOh wdikak jYfhka fidhkak'

09' m%;sfrdaOh 2W ne`.ska jQ i¾jiu lïì len,s 12la fhdodf.k ;kd we;s lïì rduqjla rEmfha ±lafõ' tys A  yd B 

w.% w;r yd A  yd C w.% w;r iM, m%;sfrdaOl w.hka fidhkak'

10' fmkajd we;s mßm:fha negßfhka we`o.kakd Odrdj fidhkak'



úNj fnokh ̂ Odrd kshdulh&

fok ,o úNj wka;rhlska wNsu; Nd.hla ,nd .ekSug Ndú;d jk WmlrKhls'

wNHdi - 06

wNHdi - 01 wNHdi - 02

V  i`oyd w.hka V weiqfrka ,nd.kak' R R  w.h fidhkak'2 0 2 3 

tkhska      w.h fidhkak' fidhkak'

i< w;r weógr iy fjda,g ógr

pqïnl O%ej folla w;r wj,ïnkh lrk ,o lïì o`.rhlska 

o thg iïnkaê; o¾Ylhlska o iukaú; h' o¾Ylfha W;al%uKh 

jD;a;dldr mßudK u; lshjd .; yels h' o¾Ylfha W;al%uKh q" 

o`.rh ;=<ska .,k Odrdjg (I)  wkqf,dau j iudkqmd;sl fõ' Iaq 

tneúka mßudK tljr u weïmsh¾j,ska l%udxlkhlr Wmlrkh 

Odrdj uekSug Ndú;d l< yels h' túg WmlrKh weógrhla f,i 

l%shd lrhs'

;j o o`.rh yryd fhdod we;s úNj wka;rh" V =Ir  o`.rfha 

m%;sfrdaOh r ksh; neúka VaI kuq;a Iaq  \ Vaq tneúka 

WmlrKh úNj wka;rh uekSug o Ndú;d l< yels h' túg mßudKh fjda,aÜj,ska l%udxlkh l< hq;= h' ±ka 

WmlrK fjda,aÜ ógrhla f,i l%shd lrhs'
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R m%;sfrdaohla ;=<ska Odrdj iy th yryd úNj wka;rh 

uekSug wjYHhs is;uq' weógrh iEu úg u fY%aKs.;j;a" 

fjda,aÜógrh iudka;r.;j;a iïnkaO l< hq;= h'

;j o mdGdxlj, fodaIh wju ùug kï weógrhg b;d l=vd 

wNHka;r m%;sfrdaOhla o ^o`.rhg iudka;r.; j b;d l=vd 

m%;sfrdaOhla iïnkaO lsÍfuka fuh l< yels h'& fjda,aÜógrhg 

b;d úYd, wNHka;r m%;sfrdaoOhla o ^o`.rhg fY%aKs.; j b;d 

úYd, m%;sfrdaohla iïnkaO lsÍfuka fuh l< yels h'& ;sìh hq;= 

h'

ñ,s weógrhla Þ fjda,aÜógrhla njg mßj¾;kh lsÍu

m%;sfrdaOh 20W jk ñ,s weógrhla 5mA  Odrdjlg mQ¾K mßudK W;al%uK 

fokafka hehs is;uq'
-3r = 20W, I = 5mA = 5 x 10 A

\ WmlrKh u.ska ueksh yels Wmßu úNj wka;rh    V  =  IrAB

-3
          =  5 x 10 x 20

          = 0.1 V

10V olajd uksk fjda,Üógrhla f,i WmlrKh Ndú;d lsÍug wjYHhs is;uq' 

I ksh; j we;s úg r jeä lsÍfuka fuh l< yels h' tkï o`.rhg fY%aKs.; j úYd, 

R  m%;sfrdaOhla iïnkaO l< hq;= h' V  =  Ir(R+r)AB

-3
 10  =  5 x 10 (R+20)

  R  = 1980W

tkï (mA)  g fY%aKs.; j 1980W m%;sfrdaOhla iú l< úg th 10V olajd uksk fjda,Üógrhla njg m;a fõ'

ñ,s weógrhla Þ weógrhla njg mßj¾;kh lsÍu

by; WmlrKhu 5A olajd uksk weógrhla njg m;a lsÍug wjYHhs is;uq'

o`.rh ;=<ska heúh yels Wmßu Odrdj l = 5mA I = 5A  uekSug wjYHh'

Wmßu Odrdj l = 5mA  tneúka (I - L)  fldgila fjk;a Wm m:hla ;=<ska heúh hq;= 

h' tkï R m%;sfrdaOhla o`.rhg iudka;r.; j iïnkaO l< hq;= h'

V  =  lr = (I - l)RAB

          L(r+R) = IR

r iy R ksh; ksid laI kuq;a laq ksid Iaq tneúka l fuka u I uekSug o WmlrKh 
-3

iqÿiq h'5 x 10 (20+R) = 5 x 20 Þ R = 0.02W

tkï mA g iudka;r.; j 0.02W m%;sfrdaOhla iúl< úg th olajd uksk weógrhla njg m;a fõ'

ñ,s weógrhla Þ ´ï ógrhla njg mßj¾;kh lsÍu

i< w;r .e,ajfkda ógrhla m%;sfrdaOh uekSug Ndú;d lrk úg ́ ï ógrhla 

f,i ye`Èka fõ' fuys o`.rhg fY%aKs.; j úp,Hh m%;sfrdaOhla iy fldaIhla 

iïnkaO lr we;'

01' m<uq j A yd B w.% újD;j ;nd we;s úg ̂túg I = 0,  R  = a & o¾Ylfha msysàu a AB

f,i ,l=Kq lrkq ,efí'

02' A yd B w.% ̈ yqj;a lr túg R  = a ksid I Wmßu fõ' Wmßu W;al%uKh ,efnk AB

;=re I fjkia lrkq ,efí' ±ka o¾Ylfha msysgqu f,i ,l=Kq lrkq ,efí'

03' ±ka w.h okakd m%;sfrdaO lsysmhla (1, 10, 100, 1000W) A yd B w.% w;r iïnkaO 

lr WmlrKh l%udxlkh lrkq ,efí'

04' ±ka ́ kE u fkdokak R m%;sfrdaOhla A yd B w;r iúlr tys w.h uek .; yels 

h'



nyq mrdi fjda,Üógr

o`.rfha m%;sfrdaOh 10W o th 5mA ys § mQ¾K mrdi W;al%uKhla olajhs' V = 10V, V = 15V, V = 20V, f;la úNj 1 2 3  

wka;r uek .ekSu i`oyd R , R , R w.hka fidhkak'1 2 3 

nyq mrdi weógr

by; .e,ajfkdaógrhg iqÿiq Wmm: fhdod nyqmrdi weógrhla njg m;a lr 

.; yels h'

I = 1A1

I = 2A2

I = 10A3

i`oyd R , R yd R .Kkh lrkak'1 2 3 
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01' (a) i< o`.r .e,ajkfkda ógrhla ;=<ska I Odrdjla hjkq ,efí' I 

Odrdj iu`. .e,ajfkda ógr W;al%uKh q fjkia jkafka 

flfia ±hs fmkaùug o< pl%hka w`Èkak'

i< o`.r .e,ajfkda ógrhla yryd 1mA  Odrdjla hejQ úg mQ¾K 

mßud W;al%uhla ,nd foa' .e,ajfkda ógrfha wNHka;r 

m%;sfrdaOh 50W fõ'

(b) fuu .e,ajfkda ógrh fjda,aÜ ógrhla f,i l%udxlkh lr we;s 

kï th u.ska ñksh yels Wmßu úNj wka;rh l=ula o@

(c) I. by; i`oyka l< .e,ajfkda ógrh mQ¾K mßud W;al%uKh IV 

jk fjda,aÜ ógrhla njg mßj¾;kh lsÍug wjYH kï Tn th 

imqrd .kak wkaou rEmhl wdOdrfhka fmkajkak'

^Wmdx. iïu; ixfla; u.ska meyeÈ,s lrkak'&  

II.wjYH m%;sfrdaOfha w.h .Kkh lrkak'

(d) I. by; (c) ys i`oyka l< fjda,aÜ ógrh fmkajd we;s mßm:fhys 

XY yryd iïnkaO l<fyd;a ógrfha mdGdxlh l=ula fõ o@ 

^fldaIfha wNHka;r m%;sfrdaOh fkdi,ld yßkak'&

II.1000W  yryd kshu úNj wka;rh fjda,aÜ ógrh u.ska lshfõ o@ 

Tfí ms<s;=r meyeÈ,s lrkak'

(e) XY yryd V fjda,aàh;dj ueekSu i`oyd fjkia r wNHka;r 

m%;sfrdaO w.hkaf.ka hq;a ;j;a fjda,aÜ ógr .Kkdjla u Tng

imhd we;ehs is;kak' r g bÈßfhka V m%ia;dr .; l<fyd;a Tn 

n,dfmdfrd;a;= jk jl%fha o< igykla w`Èkak'



(f) mQ¾K mßud W;al%uKh 1V iy wNHka;r m%;sfrdaOh 1000W jQ fjda,aÜ ógrhla iE§ug Tng wjYH j we;ehs 

is;kak' fuu ld¾hh i`oyd wjYH jk i< o`.r .e,ajfkda ógrhl mQ¾u mßud W;al%u Odrdj l=ula o@

(g) by; (f) ys i`oyka l< fjda,aÜ ógrfha wNHka;r m%;sfrdaOh 10MW m%udKfha b;d úYd, w.hlg jeä lsÍu 

m%dfhda.sl j wmyiq jkafka wehs ±hs ±laùug tla fya;=jla fokak'

02. S m%;sfrdaOhla A ñ,s weógrhla iy E negßhla X yd Y ,laIH yryd 1 

rEmfha fmkajd we;s mßÈ fY%aKs.; j iïnkaO lr we;' ñ,s weógrfha 

wNHka;r m%;sfrdaOh 25W jk w;r tys mQ¾K mßudK W;al%uhla 

i`oyd 1mA Odrdjla wjYH fõ' ñ,s weógrfha uqyqK; 2 rEmfhka 

fmkajd we;' negßhg 10V ú'.d'n' iy fkd.sksh yels wNHka;r 

m%;sfrdaOhla we;' R  hkq X yd Y w;r ndysßka iïnkaO lrk ´kEu 

m%;sfrdaOhla fõ' I hkq ñ,s weógrh ;=<ska .,k Odrdj fõ'

(a) R= O jk úg ñ,s weógrh mQ¾K mßudK W;al%uhla fmkajhs' (1 = 1.0mA)

I. S m%;sfrdaOfha w.h fidhkak'

II.Tn R = O wjia:dj m%dfhda.slj ,nd .kafka flfia o@ ñ,s weógrfha iQplfha ̂lgqfõ& W;al%ufha msysàug 

wkqrEm fldgqj ;=< ̂2 rEmh& by; R ys w.h ̂tkï& ,shkak'

(b) I. R=   jQ úg ñ,s weógrh yryd .,k Odrdj (I) fldmuK o@ by; R ys w.h ̂tkï  & 2 rEmfha wod< 

fldgqj ;=< ,shkak'

II.Tn R= wjia:dj m%dfhda.slj ,nd .kafka flfia o@

(c) R ys l=uk w.hka i`oyd my; i`oyka W;al%u ñ,s weógrh u.ska fmkakqï lrhs o@ 

mQ¾K mßudK W;al%ufhka yß wvla

mQ¾K mßudK W;al%uKh fuka y;frka mx.=jla

by; R ys w.hka o 2 rEmfha wod< fldgq ;=< ,shkak'

(d) by; 1 rEmfha fmkajd we;s ñ,s weógrh iys; mßm: fldgi ̂tkï XY g ol=Kq mi we;s mßm: fldgi& ñ,s 

weógr uqyqKf;a i,l=Kq lr we;s wksl=;a w.hka i`oyd o l%udxlkh lr .;af;a kï kï" fuu wegjqu 

fkdokakd m%;sfrdaOhla uek .ekSu i`oyd Ndú;d l< yels h' fkdokakd m%;sfrdaOh X yd Y w;r iïnkaO lr 

m%;sfrdaOfha w.h l%udxlkh l< mßudKfhka lshúh yels h'

I. fuu wegjqug iqÿiq kula fhdackd lrkak'

II.ñ,s weógrfha mßudKh f¾Çh o@ f¾Çh fkdfõ o@ m%;sfrdaOh ueksu i`oyd l%udxlkh l< mßudKh 

f¾Çh o f¾Çh fkdfõ o@

úoHq;a Odrdfõ ;dmk M,h

úoHq;a ikakdhlhla ;=<ska úoHq;a Odrdjla .,d hk úg tu ikakdhlh 

r;a fõ' tkï thska ;dm Yla;sh W;amdokh fõ'

D úoHq;a WmlrKh yryd V úNj wka;rhla fh§fuka th ;=<ska t  

ld,hla uq¿,af,a I Odrdjla hjl=k ,±hs is;uq'

µ µ

µ 



.,dhk uq¿ wdfrdamkh Q = It A yd B w;r úNj wka;rh" w¾: olajkafka A® B olajd tAll Ok wdfrdamkhla 

f.k hdfï § lrk ,o ld¾hh f,i h'

\ fuys § lrk ,o uq¿ ld¾hh E = Q x V

E = VIt   

fuu WmlrKh úoHq;a Yla;sh f,i ye`Èka fõ'

V = IR fyda            u.ska

f,i ,efí'

fuu úoHq;a Yla;sh D WmlrKfha wdldrh wkqj l%u rdYshlg msg úh yels h'

Wod - wdf,dal Yla;sh" ;dm Yla;sh

iïmQ¾K úoHq;a Yla;sh u ;dm Yla;sh f,i uqla; lrk WmlrK wl¾ukH m%;sfrdaO kï fõ'

VÞ fjda,aÜ   IÞ weïmsh¾  RÞ́ï  tÞ ;;amr EÞ cQ,a

úoHq;a laIu;dj P

WmlrK u.ska ;;amrh;=l § uqla; lrkq ,nk Yla;shhs'

EÞ cQ,a (J) j,ska uksk úg    PÞfjdÜ (W) j,ska ,efí    tÞ;;amr(S)  1kw = 100W

lsf,dafjdÜ - meh (kw-h)

úoHq;a Yla;sh uekSfï tAllhls'

6
1kw - h = 100W x 3600S = 3.6 x 10 J

úoHq;fha ;dmk M,h ms<sn`o cQ,af.a kshu
2R wl¾ukH m%;sfrdaohla ;=<ska I úoHq;a Odrdjla t ld,hla .,dhk úg ydks jk úoHq;a Yla;sh E = I Rt fuu úoHq;a 

2
Yla;sh u ;dmh njg mßj¾;kh fõ kï WmÈk ;dmh H = I Rt fõ' fuu m%;sM,h cQ,a úiska mÍlaIK u.ska ,nd 

.kakd ,§' fïjd cQ,af.a kshu f,i ye`Èka fõ' tkï wl¾ukH m%;sfrdaohla ;=<ska úÿ,sh .e,Sfï § WmÈk ;dmh'

01' th ;=<ska .,k Odrdfõ j¾.hg;a

02' m%;sfrdaOfha úYd,;ajhg;a\

03' Odrdfõ .,k ld,hg;a wkqf,dau j iudkqmd;sl fõ'

wNHdi - 08

01' 240V uQ,slhlska úÿ,sh ,nd.kakd ksjil 100N úÿ,s myka 4la 60W úÿ,s myka 6la iy 1000Wl úÿ,s Wÿkla 

l%shd;aul j mj;sk úg uQ,slfhka ,nd.kakd Odrdj fidhkak' fuys § l%shd lrkq ,nk Wml,amk fudkjd o@ 

fuu wjia:dfõ § uQ,slh yryd iul m%;sfrdaOh fidhkak'

by; WmlrK Èkm;d u Èklg meh 3 ne.ska l%shd;aul lrhs kï uilg jehjk úÿ,s tAll .Kk (kwh) 

fidhkak' úÿ,s tAllhla i`oyd re'11.50la wh lrhs kï uil úÿ,s ì, fldmuK o@

02' úoHq;a fudagrhl o`.rfha m%;sfrdaOh 4 ls' o`.rh yryd 30Vl úNj wka;rhla iemhQ úg th ;=<ska .,k úoHq;a 

Odrdj 2Als'

I. úoHq;a fudagrhg úoHq;a Yla;sh imhk YS>%;djh fidhkak'

II. o`.rh fudagrg úoHq;a Yla;sh imhk YS>%;djh fidhkak'\

III. (I) fldgi iy (II) fldgi io`yd ,efnk ms<s;=re w;r fjki fláfhka meyeÈ,s lrkak'

W

I = V
R-

t
R

V
R tIV ItE

2
2 ===

R

V
RIVIP

t

E
P

2
2 ===Þ=

P = 
E
T-Þ Pxt



 fldaIhl úoHq;a .dul n,h

c,Sh H SO ødjkhl .s,ajk ,o Cu yd Zn ;yvq follska iukaú; 2 4 

ir, fldaIhla i,lkak' moaO;sfha isÿjk ridhksl l%shdj,shla u.ska 

ndysr m%;sfrdaOhla ;=<ska úoHq;a Ordjla heùfï yelshdj moaO;shg ,efí' 

ødjKfha ;yvq w;r m%foaYfha m%;sfrdaOh r fldaIfha wNHka;r m%;sfrdaOh 

kï fõ' tneúka W;amdokh jk úoHq;a .dul n,h u.ska ld¾hhka folla 

isÿ flf¾'

01' ndysr m%;sfrdaOh R ;=<ska Odrdjla heùu

02' wNHka;r m%;sfrdaOh r ;=<ska tu Odrdju heùu

úoHq;a Odrdjla t ld,hla ;=< .,d .sfha kï uq¿ wdfrdamkh Q= It
2

\ ndysr m%;sfrdaOfha WmÈk ;dmh   = I Rt
2wNHka;r m%;sfrdaOfha WmÈk ;dmh = I rt
2 2\ t ld,hl § uqla; jk uq¿ Yla;sh  = I Rt + I rt 

\ laIu;dj  

w¾: ±laùu

01' fldaIhl ú'.d'n' hkq th u.ska W;amdokh lrkq ,nk úoHq;a laIu;djhg th u.ska imhkq ,nk Odrdj ork 

wkqmd;hhs'

ú'.d'n'

ndysr m%;sfrdaOh ;=<ska muKla Odrdj heùug jeh jk úNj wka;rh V = IR

fuh w.% w;r úNj wka;rh kï fõ'

\ E = V + Ir

;j o

02' iólrKfha I=O jk úg E =V fõ' tkï" fldaIh ;=<ska úoHq;a Odrdjla .,d fkdhk úg ̂újD; mßm:fha we;s 

úg& tys w.% w;r úNj wka;rh hkq fldaIfha ú'.d'n' hhs'

E = I(R+r)
2 2

EI = I R +I r
2

EI = VI +I r

fldaIfha W;amdÈ; laIu;djhP = ndysr m%;sfrdaohg m%odkh l< laIu;djP + wNHka;r m%;sfrdaOfha jeh jQ 1 2

   laIu;dj

fldaIfha ld¾hlaIu;dj

R>>r jk úg y®1 fõ'

;j o (1) ka 

\ ndysr m%;sfrdaohg m%odkh l< laIu;dj

r)(RI
t

rtIRtI
P 2
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E iy r ksh;h' R fjkia lrñka P .Kkh 2 

l< yels h' ,efnk m%;sM, m%ia;drfha olajd 

we;' tkï" P Wmßu jkafka R = r jk úg h'2  

túg

igyk

fldaIhg jvd m%n, Odrd m%Njhka

Ndú;fhka fldaIfha ú'.d'n' g tfrysj th 

;=< g Odrdjla hjk ,o úg w.% w;r úNj 

wka;rh

V= E + Ir

tkï"E = V - Ir  

fldaI moaO;s

fY%aKs.; fldaI

fldaI lSmhla fmkajd we;s mßÈ iïnkaO lr we;s úg

uq¿ ú'.d'n'   E = E +E +E +.....1 2 3

uq¿ wNH' m%;s r = r +r +r +.....1 2 3

lsishï fldaIhla ^Wod E & m%;súreoaO ÈYdjg ikaê lr we;akï" tys 2

ú'.d'n' fha ,l=K RK fõ' kuq;a wNHka;r ,l=K fjkia fkdfõ'

Wod - E = E -E +E +.....1 2 3

r = r +r +r +..... 1 2 3

iudka;r.; fldaI

tlsfklg iudk ú'.d'n iy fjkia wNHka;r m%;sfrdaO we;s fldaI lsysmhla 

iudka;r.; j iïnkaO lr we;s úg 

uq¿ ú'.d'n = E

wNH'm%;sfrdaOh = r

ú'.d'n' ka fjkia fldaI tlsfklg iudka;r.; j iúlr we;s úg uq¿ ú'.d'n 

i`oyd ir, iólrKhla fkdue;' mßm:h iïnkaO .Kkhka l¾fpdma kshu 

fh§fuka l< hq;= h'

wNHdi - 09

01' úoHq;a .dul n,h 12V iy wNHka;r m%;sfrdaOh 2 ne.ska jQ fldaI 

folla iudka;r.; j 2 m%;sfrdaOhla iu`. iïnkaO lr we;s whqre 

rEmfha ±lafõ'  

 (a) fldaI moaO;shg iul fldaIfha úoHq;a .dul n,h iy wNHka;r 

m%;sfrdaOh i`oyka lrkak'

(b) 9 ;=<ska .,k Odrdj fidhkak'

(c) by; fldaI folg iul jk kuq;a wNHka;r m%;sfrdaOhla fkdue;s fldaIhl úoHq;a .dul n,h úh hq;af;a 

l=ula o@

02' tl tll úoHq;a .dul n,h iy wNHka;r m%;sfrdaOh ms<sfj<ska 1.5V iy ne.ska jQ fldaI folla fY%aKs.; j 

iïnkaO lsÍfuka fldaI yhlska iukaú; negßhla idodf.k we;'

 (a) negßfha úoHq;a.dul n,h l=ula o@

(b) negßfha úoHq;a.dul n,h l=ula o@  

(c) fuu negßh u.ska 4 l m%;sfrdaOhla we;s n,anhla o,ajk úg .,k Odrdj fidhkak'

(d) n,anfha ;dm Yla;sh W;ai¾ck YS>%;dj fidhkak'

W 
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(e) n,anh ;=< fuu laIuldjh we;s ùug fuu negßh fjkqjg fhÈh yels wNHka;r m%;sfrdaOh Y+kH jk 

negßhl úoHq;a .dul n,h fidhkak'

l¾fpd*a kshuh

mßm: cd,hla ixlS¾K f,i iïnkaO lrk ,o ikakdhl iy Odrd m%Nj lSmhlska iukaú; fõ' fujeks cd,j, 

úoHq;a Odrdj, jHdma;sh .Kkh lsÍug l¾fpd*a kshu Ndú;d flf¾'

01' jk kshuh - ikakdhl cd,hla ikaêhl § yuqjk úoHq;a Odrdjkaf.a ùc ftlH Y+kH fõ'  

  fuys § ikaêh foig tl Odrdjla Ok f,i ie,l+ úg bka msgjk Odrdjka RK f,i ie,fla'

I = O

 I - I + I - I = O1 2 3 4

I + I = I + I1 3 2 4

02' jk kshuh - ikakdhl cd,hl ixjD; mqvqjla Tiafia we;s ú'.d'n hkafka ùc ftlHhg iudk fõ'

IR = E

Wod -

(1) yd (2) úi§fuka 

fldaIhl úoHq;a .dul n,h (-) w.%fha isg (+) w.%hg .uka lrk úg Ok w.hla f,i;a" (+) w.%fha isg (-) w.%hg 

.uka lrk úg RK w.hla f,i;a ie,fla'

mßm:hl wm i,lk ÈYdjg Odrdj .,hs kï úNj neiau (+) f,i;a Bg úreoaO Odrdj .,hs kï úNj neiau (-) 

f,i;a ie,fla'

wNHdi - 10

01'

I yd I Odrd fidhkak'1 2 

02' I yd I Odrd fidhkak' 6 m%;sfrdaOh yryd úoHq;a laIu;djh fidhkak'2 2 

S

SS

W 

E -E = I r -I r1 2 1 1 2 2

6-4 = I x 3 - I x 21 2

2 = 3I -2I1 2 1

E = I r +(I +I )82 2 2 1 2

4 = I x 2 + (I +I )82 1 2

4 = 8I +10I1 2 2

1

2

A
23

2-
I A,

23

14
I 21 ==



03'

I.  I I Odrdjka fidhkak'1 , 2

II.A ,laIH N+.; lr we;akï by; § we;s iïnkaO;d Wmfhda.S lrf.k  C, D, X, Yyd Z,laIHj, úNjhka   

fidhkak'

04'

mßm:fha .,k Odrdj fidhd  A, B, C D, Eyd G ,laIHj, úNjhka o  

fidhkak'

05' l¾fpd*af.a kshu fhdod .ksñka rEmfha ±lafjk cd,fha  Ayd Bw.% w;r   

iul m%;sfrdaOlfha w.h fidhkak'

06' l¾fpd*af.a kshu fhdod .ksñka rEmfha ±lafjk cd,fha  Ayd  B w.% w;r  

iul m%;sfrdaOlfha.h fidhkak'

07' rEmfha ±lafjk cd,fha mj;sk negß ;=fkka u wNHka;r m%;sfrdaO 1

ne.ska fõ ' rEmfha olajd we;s mßÈ cd,h ;=<ska úoHq;a Odrd .,k úg my, 

mj;sk negß fofla úoHq;a .dul n, E iy E  fidhkak' A yd B ,laIH 1 2  

w;r úNj wka;rh fldmuK o@

08' rEmfha ±lafjk cd,fha mj;sk negß ;=fka u wNHka;r m%;sfrdaO 1 ne.ska 

fõ' A yd B ,laIH fol w;r úNj wka;rh fldmuK o@ fuu ,laIH fol  

tlsfklg iïnkaO l<fyd;a 12V negßh yryd .,k úoHq;a Odrdj 

fidhkak'

 

W 

W 



09' rEmfha ±lafjk mßm:fhys A yd B w;r fldaIhla iúlr we;ehs  

i,ld tu w.% w;r iul m%;sfrdaOlfha w.h fidhkak'

10'

rEmfha ±lafjkafka mßm:hl fldgils' tys we;s negßj,g fkd.sksh yels ;rï l=vd wNHka;r m%;sfrdaO we;' 

Ayd B ,laIH w;r úNj wka;rh (V - V ), 20Vfõ' fuu fldgi ;=<ska .,k úoHq;a Odrdj fidhkak B A  

úÜiauka fia;= mßm:h

m%;sfrdaOh b;d ksjerÈ j uekSu io`yd Ndú;d jk 

mßm:hls' P, Q, R m%;sfrdaO fmÜá jk w;r X hkq fkdokakd 

m%;sfrdaOhhs' P yd Q wp, w.hka ys ;nd" G .e,ajfkda ógrfha 

W;al%uKh Y+kH jk ;=re R ys w.h fjkia lrkq ,efí' 

ix;=,kfha § G ;=<ska Odrdjla .,d fkd hk neúka A yd C  

,laIH tlu úNjfha we;'

 \ V = V ÞI P =  I QBA BC 1 2

V = V ÞI R =  I XAD CD 1 2

P, Q iy R okafka kï X .Kkh l< yels h'

óg¾ fia;=j - úÜiagka mßm: uQ,O¾uh Ndú;d flfrk 

ir, WmlrKhls' WmlrK >k iy ;U fyda ms;a;, len,sj,ska ;kd we;' AB, 1m È.e;s tAldldr lïìhls' 

P w.h fkdokakd m%;sfrdaOh jk w;r Q m%;sfrdaO fmÜáhls'

G .e,ajfkda ógrfha W;al%uKh Y+kH jk ;=re >¾IK h;=r 

lïìh u; ,laIHfhka ,laIHhg ;eìh hq;=hs' lïìfha tAll 

È.l (cm) m%;sfrdaOh R kï ix;=,kfha §"

l uek.;a úg .Kkh l< yels h'

m%;sM,h ksjerÈ ùug kï P yd Q tl u >Kfha úh hq;= h' tkï ix;=,kh uOH ,laIH wjg úh hq;= hs' 

ke;fyd;a lïìfha wdka; fYdaOkh o .Kkhg we;=,;a l< hq;= hs'

wdka; fYdaOkh hkq lïìfha w.%hka A yd G j,g iïnkaO lsÍu io`yd jeh jk lïìfha flá È.j,a fõ' fuu 

wdka; fYdaOkh E iy E  fiùu io`yd P yd Qf,i w.h okakd m%;sfrdaO folla Ndú;d lrkak' ix;=,k È. 1 A   

l hhs is;uq'1 

±ka P yd Q yqjudre l< úg ix;=,k È. l kï"  2 
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(1) yd (2) úi`§fuka E yd E fiúh yels h'1 2 

lïìhl m%;sfrdaOh fiùu - lïìfha uek,.;a X È.la P ndyqjg iïnkaO lrkak' Q f,i m%;sfrdao fmÜáhla 

iïnkaO lr" ix;=,kh È. l ,nd.kak'

u.ska fidhd.; yels h' kuq;a fï wkaoug fjkia lrñka tA tA 

È.g wkqrEm m%;sfrdaO fidhd .ekSug óg¾ fia;=j Ndú;d 

lrkak' ±ka bÈßfha m%ia;dr .; lr tys wkql%uKfhka 

fidhd.;yels h' 

wNHdi - 11

01. fia;= mßm:hla rEm igyfka fmkajd we;' R ,R iy R  hkq m%;sfrdaO jk 1 2 3

w;r R hkq úp,H m%;sfrdaOhla fõ' Ghkq ueo ìxÿ .e,ajfkda ógrhls'2  

(a) R ys w.h Y+kHfha isg b;d by< w.hlg jeä lrk úg .e,ajfkda ógr 2 

W;al%ufha Tn ksÍlaIKh lrkq ,nk úp,kh l=ula o@

(b) R ys lsishï w.hlg fia;=j ix;=,kh jQ úg R iy R  yryd .,k 2 1 2

Odrdjka ms<sfj<ska R iy R fõ'1 2 

I. R iy R ;=<ska .,k Odrdjka fudkjd o@3 4 

II. Biy Dw;r úNj wka;rh l=ula o@  

III.my; i`oyka oE w;r iïnkaO;djhka ,shkak'

V (A iy B w;r úNj wka;rh) iy VAB AD

V iy VBC DC

IV. V , V , V ,iy V  i`oyd m%ldYk R , R , R , R , R iy R  weiqfrka ,shkak'AB BC AD DC 1 2 3 4 1 2

V. R i`oyd m%ldYkhla R , R iy R  weiqfrka ,nd.kak'4 1 2 3

VI.R = 100 R = 250 iy R = 82 kï R ys w.h fidhkak'1 2  3 4 

(c) YsIHfhl=g by; fia;=j Ndú;d lr b;d l=vd r(<1 m%;sfrdaOhla uekSug wjYH úh' Tyqg my; i`oyka oE 

imhd we;'

10 100 iy 1000 m%;sfrdaO ;=kla

0- 100 iy 0- 1000 m%;sfrdaO fmÜá folla

Tyq R fjkqjg fkdokakd r m%;sfrdaOh fhdod .kakd ,§' rys w.h yels;dla ksjerÈ ks¾Kh lsÍu i`oyd R , R4   1 2 

iy R  fjkqjg by; i`oyka m%;sfrdaO iy m%;sfrdaO fmÜá w;frka Tyq f;dard .; hq;af;a fudkjd o@3

R i`oyd1 

R i`oyd2 

R i`oyd3 

(d) fia;=j ix;=,kh ù we;s úg fldaIh iy .e,ajfkda ógrh 

tlsfkl udre lrkq ,enqfõ kï" .e,ajfkda 

ógrfha W;al%uh l=ula fõ o@

02. rEmfha fmkajd we;s mßm:fha R , R , R iy R  u.ska 1 2 3 4

m%;sfrdaOhla ksrEmKh lrk w;r E u.ska ksrEmKh jkafka  

fldaIfha  ú'.d'n' hs'

(a) Bys úNjh ys yu w.hg iudk kï R , R , R iy R  iïnkaO  1 2 3 4

lrk m%ldYkhla jHq;amkak lrkak'

W, W, W, 

W) 

W, W W 

W, W 
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(b) R iy R g wkqrEm m%;sfrdaOl fol rEmfha fmkajd we;s mßÈ 3 4 

tAldldr m%;sfrdaOl lïìhlska úia:dmkh lr fkdokakd 

m%;sfrdaOhl w.h ̂R hehs is;uq& fiùug by; i`oyka mßm:h 2 

Ndú;d l< yels h' ish¨ u  m%;sfrdaOlhka iy m%;sfrdaOl lïìh 

iïnkaO lr we;af;a uy; ;U má Ndú; lsÍfuka h' m%;sfrdaOl 

lïìfha È. ksYaÑ;j u 1mfõ' ixrpl iïnkaO lïì fjkqjg uy;  

;U má Ndú;d lsÍug m%Odk fya;=j l=ula o@ 

(c) mßm:fha we;s X whs;uh ksjerÈ j y`ÿkajkak' 

(d) m%ia;drhla we`§u u.ska fkdokakd R ys w.h ks¾Kh lsÍug kï R2 1 

i`oyd Tn Ndú;d lrkq ,nkafka m%;sfrdaO fmÜáhla o@ ke;fyd;a 

Odrd kshdulhla o@ Tfí ms<s;=rg fya;= olajkak'

(e) I. R , R iy ix;=,k È. l iïnkaO flfrk m%ldYkhla ,shd olajkak'1 2   

II.R iajhla; úp,Hfha mriamrh jk     m%ia;drfha X wlaIh f,i f.k m%ia;drhla we`§ug iqÿiq jk fia 1  

   by; (e) (i) hgf;a § we;s m%ldYkfha úp,Hhka kej; ilikak' 

III.m%ia;drh u.ska Tn R fidhkafka flfia o@2  

(f) l i`oyd l=vd w.hka ,nd fok R w.hka f;dard fkd.ekSug fya;= folla fokak' 1  

úNj udkh

,laIH folla w;r úNj wka;rh b;d ksjerÈ j uek 

.ekSu io`yd úNj udkh Ndú;d flf¾' m%;sfrdaofha WIaK;aj 

ix.=Klh wvq uex.kSka jeks tAldldr yrialv j¾.M,hla 

we;s lïìhl fofl<jrg ksh; Odrdjla ,nd fok fldaIhla 

fyda welshqñf,agrhla iy h;=rla iïnkaO lsÍfuka úNj 

udkh idod we;'

ukskq ,nkafka X yd Y ,laIH w;r úNj wka;rh kï 

X ,laIH A fl<jrg;a Y ,laIH ueo Y+kH .e,ajfkda 

ógrhla yryd >¾mk h;=rlg;a iïnkaO lr h;=r lïìh 

u; ;nd ix;=,kh flf¾'

ix;=,kh È. l kï

V  = V = kl XY AC

\V  = kl  XY

fuys k hkq úNj udk lïìfha tAll È.l úNj neiauhs' th ksh; w.hla neúka V l  fuh úNjudk XY

uQ,O¾uhhs' 

úNj udkh l%udxlkh lsÍu

úNj udkhla l%udxlkh lsÍu hkqfjka woyia lrkafka úNj udk 

lïìfha úNj neiau mÍlaIkd;aul j fidhd .ekSuhs' fï io`yd E  = 1.018V 0

hk iïu; fldaIh úNj udkh u.ska ix;=,kh flf¾'

ix;=,k È. l  = V kï      fuu.ska k ,nd .; yels h'0 

fuys § úYd, m%;sfrdaOlhlg iudka;r.; j iaúphla fhdod tu 

ieleiau .e,ajfkda ógrh;a iïu; fldaIh;a w;rg iïnkaO flf¾' 

fuu.ska .e,ajfkda ógrh fuka u iïu; fldaIh o wdrlaId fõ' 

m%dfhda.sl j ie,lsh hq;= lreKq

01' mßm:h ilia lr .;a miq >¾mk h;=r lïìfha fofl<jr ;nd .e,ajfkda ógrfha W;al%ukh fomig isÿfõ ±hs 

ne,sh hq;= hs'

a

 

1
R1

-



02' >¾mk h;=r lïìh u; weof.k hdu fyda ±äj ;o lrf.k isàu fkd l< hq;= h'

03' ix;=,k ,laIHla fkd,eîug n,mE yels fya;=

I. ukskq ,nk úNj wka;rh úNj udk lïìfha fofl<jr úNj wka;rhg jvd jeäùu'

II. úNj udk lïìfha úNj neiafï ÈYdjg u ukskq ,nk úNj wka;rfha úNj neiau fkd ;sîu' ̂fldaIhla  kï 

fldaIfha (+) w.%h;a welshqñf,agrfha (+)  w.%h;a tlg iïnkaO ù fkd ;sîu'&

III.iïnkaO lïì .e,ù nqre,a ù ;sîu'

IV.h;=r jid fkd ;sîu'

úNj udkfha Ndú;hka

01' fldaIhl ú'.d'n' uekSu

fï i`oyd fldaIfha úNj udk lïìh u.ska ix;=,kh flf¾'

E = kl

02' fldaI foll ú'.d'n ixikaokh lsÍu'

fldaI fofla ú'.d'n E yd E  o ix;=,k È.j,a l yd l  kï 1  2 1 2

fldaIhl wNHka;r m%;sfrdaOh fiùu
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wNHdi - 12

01' fldaI foll ú'.d'n E iy E  ixikaokh lsÍu i`oyd Ndú;d flfrk úNjudk ieleiaul wiïmQ¾K 1 2

mÍlaIKd;aul wegjqula rEm igyfka fmkajd we;' PQhkq È. 1miy m%;sfrdaOh 20 jQ lïìhls' X, Y iy Z    

u.ska ms<sfj<ska ksrEmKh lrkafka 2V welshqñf,agrhla iqúphla iy ueo ìxÿ .e,ajfkda ógrhls' S hkq foux 

h;=rls'

a. X, Y iy Z whs;u" f¾Ldj,ska mßm:hg iïnkaO lsÍu u.ska ieleiau iïmQ¾K lrkak'   

b. fuu mÍlaIKh isÿ lsÍu i`oyd E iy E , Xys ú'.d'n' h iu`. tla;rd wjYH;djla ;Dma; l< hq;= h' th l=ula 1 2  

  o@

c. welshqñf,agr mßm:h i`oyd Tn Tglk h;=rla (tap key) fhdackd lrkafka o@ ̂Tõ$ke;&  

fya;= olajkak'

d. tu øjHfhka u ;kk ,o jvd >klu lïìhla úNjudk lïìh i`oyd Ndú; fkd l< 

hq;af;a wehs±hs ±laùug fya;=jla fokak'

e. ix;=,k È.la ,nd .ekSfï § Tn úiska wkq.ukh l< hq;= w;HdjYH mshjr ,ehsia;=.; lrkak'

f. E , E iy tAjdg wkqrEm ix;=,k È. l iy l  iïnkaO lr m%ldYkhla ,shkak'  1 2 1 2

        g.iqÿiq m%ia;drhla we§u u.ska      wkqmd;h i`oyd w.h ks¾Kh lsÍug Tng wjYH kï" mßm:h i`oyd Tn 

 fhdackd lrk fjkia lsÍu ̂úlrKh& ,shd olajkak'

      h. YsIHfhla by; (g) ys olajd we;s wdldrhg mÍlaIKh isÿ lsÍu werUQ úg l iy l i`oyd ,nd.; yels l=vd u 1 2 

w.hka hq.,h 100cmg wdikak nj fidhd .;af;a h' tys m%;sM,hla f,i m%ia;drh we`§u fyd`o ñkqï iuQyhla  

,nd.ekSug Tyqg fkdyels úh' Tn fuu .eg¨j mÍlaIKd;aul j ksrdlrKh lr.kafka flfia o@

02' fldaIhl wNHka;r m%;sfrdaOh uekSu i`oyd Ndú;d flfrk úNj udk ieliqul wiïmQ¾K rEm igykla 01 

rEmfha fmkajd we;'
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a. fuu mÍlaIKh i`oyd 01 rEmfha fmkajd we;s ixfla;hg wod< whs;uj,g wu;rj Tng 02 rEmfha fmkajd 

we;s whs;u o imhd we;akï"

I. AB w;rg Tn iïnkaO lrkafka l=uk whs;uh o@

II.CD w;rg Tn iïnkaO lrkafka l=uk whs;uh o@

b. fuu mÍlaIKfha § WmlrK ksis f,i ilia lsÍfuka wk;=rej ix;=,k È.j,a 2la ,nd .; hq;= h' tA 

fudkjd o@

c. YsIHfhl= ,nd.;a ix;=,kh È.j,a 90cm  iy 80cm  kï r .Kkh lrkak' 

^fuu ñkqï .ekSfï § R ys w.h 5  úh'&

d. Wmßu ksrjoHdjla i`oyd yels úYd,;u ix;=,k È.j,a ,ndfok wdldrhg úNjudkh iSreudre l< hq;= h'

I.by; B ys i`oyka ix;=,k È.j,a foflka l=ula fï iSreudre lsÍu i`oyd Ndú;d l< hq;= o@ Tfí ms<s;=rg 

fya;= fokak'

II. l=uk whs;uh u.ska fuu iSreudrej isÿ lrkq ,nkafka o@

e. by; (b) hgf;a ñkqï ,nd.ekSfï § 3 g jvd fndfyda fihska úYd, R w.hla mßm:fha Ndú;d lf<a kï r

i`oyd Tn wfmalaId lrkafka jvd jeä ksrjoHh w.hla o@ jvd wvq ksrjoHh w.hla o@ Tfí ms<s;=rg fya;= 

olajkak' 
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W   



fN!;sl úoHdj 2021 A/L

tAllh - 09 bf,lafg%dksl úoHdj

iv ldKavfha uQ,øjHhka jk C ̂ ldnka& úoHq;a mßjdrl .Khg 

wh;a jqj;a Bg my< wdj¾;j, we;s Si  yd Ge jeks uQ,øjH w¾O 

ikakdhl .Khg wh;a fõ' thg fya;=j ljp .Kk jeä jk úg 

kHIaáh yd wjidk ljpfha bf,lafg%dak w;r ÿr jeä jk úg tAjd 

w;r n,h wvq neúka ldur WIaK;ajfha § iuyr w¾O ikakdhl 

øjH mrudKqj,ska bf,lafg%dak nkaOkfhka ñ§uhs'

is,slska iaMálhla i,luq'

fuys ±lafjk mßÈ is,slka mrudKqj, mj;sk nkaOkfhka 

ñÿkq bf,lafg%dak ''''''''''''''''''''''''''''''''''''''''''''''''' kñka y`ÿkajk w;r 

bf,lafg%dakh bj;a jQ ia:dkh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' kñka ye`Èka fõ' fuu foj¾.hg u úÿ,sh 

ikakhkh lsÍfï yelshdjla we;s ksid Si yd Ge '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  úÿ,sh ikakhkh lrhs'

ud;%Kh

ksi`. $ msßisÿ $ w¾O ikakdhl Si  iaMálhlg (111) ldKavfha uQ,øjHhla jk B mrudKq lSmhla tl;= lruq' 

B (111)  ldKavfha ksid tu mrudKqj, wjidk ldpfha bf,lafg%dak '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''la we;s w;r B 

mrudKqjla Si mrudKq 4la iu`. iïnkaO ùfï § y;r jk is,slka mrudKqj iu`. iïnkaO ùug B ;=< 

bf,lafg%dakhla fkdue;' tu ksid B mrudKqjg '''''''''''''''''''''''''''''''''''' fyj;a ''''''''''''''''''''''''''''''''''''''' wdfrdamkh ,efí'

óg wu;rj mßirfhka ;dmh ,ndf.k uqla; jQ bf,lafg%dak ksid we;s jQ '''''''''''''''''''''''''''''''''''''' o" Si mrudKq ;=< 

mj;sk ksid B tl;= l< Si uQ,øjH ;=< úÿ,sh .uka lsÍug odhl jk m%Odk jdylh '''''''''''''''''''''''''''''''''''''''''''''''''''' fõ' 

tu ksid B u`.ska ud;%Kh l< ndyH w¾O ikakdhlhla ''''''''''''''''''''''''''''''''''''''''' j¾.fha w¾O ikakdhlhla f,i 

ye`Èkafõ'

As ''''''''''''''''''''''''''''''''''''''''''' ldKavfha uQ,øjHhka ksid wjidk ljpfha bf,lafg%dak ''''''''''''''''''''''''''''''''''''''''''''' la 

we;s w;r As mrudKqjla '''''''''''''''''''''''''''''''''''''''''''' Si mrudKq 4la iu`. iïnkaO ùfï § tla '''''''''''''''''''''''''''''''''''''''''' As 

mrudKqj ;=< mj;S' As mrudKq lSmhla tl;= l< úg fujeks ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' lSmhla u we;s jk w;r 

mßirfhka ;dmh ,ndf.k nkaOkfhka ñÿkq '''''''''''''''''''''''''''''''''''''''''''''''''''' o Si mrudKq ;=< mj;sk ksid As tl;= 

l< miq úÿ,sh .uka lsÍfï yelshdj ksi`. wjia:djg jvd oioyia jdrhlska jeä fõ' As u.ska udkqch l< w¾O

ikakdhlh ;=< úÿ,sh ikakhkhg odhl jk m%Odk jdylh ''''''''''''''''''''''''''''''''''''''''''''''''''''' ksid th 

j¾.fha w¾O ikakdhlhla f,i y`ÿkajhs'''''''''''''''''''''''''''''''''''''''''''''''''''''' 



P -N ikaêh

 ̈ P -N ikaêhla iE¥ úg úirKh jQ wfrdamK .nvd ù mj;sk ikaêh 

wdikakfha mgq fmfoi ''''''''''''''''''''''''''''''''''''' f,i ye`Èka fõ'

ú̈irKh jQ wdfrdamK u.ska we;s jk úoHq;a lafIa;%h ksid we;s jk 

l=vd úNj wka;rh ''''''''''''''''''''''''''''''''''''''''''''''''' f,i y`ÿkajhs'

S̈i  w¾O ikakdhlh Ndú;d lr ;ekQ P -N ikaêhla i`oyd by; úNj wka;rfha w.h 

'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' V muK jk w;r Ge  fhdod ;ekQ P -N ikaêhla i`oyd fuu w.h 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''' V  muK fõ'

(a)  fuys ±lafjk  mßÈ P -N ikaêhla yryd ndOl úNjh 

jk V  g jvd úYd, úNj wka;rhla fh¥ úg"b

I. ydhs; fmfoi '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ'

II. ndOl úNjh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ'

III.P me;af;a isg N me;a;g ''''''''''''''''''''''''''''''''''''''''''''''''' 

úirKh jk w;r N me;af;a isg P me;a;g 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' úirKh fõ'

IV. '''''''''''''''''''''''''''''''''''''''''''''''''''''''' me;af;a isg ''''''''''''''''''''''''''''''''''''''''''''''''''''''' me;a;g ''''''''''''''''''''''''''''''''''''''''' .,hs'

z V. fuf,i P -N  ikaêhlg úNj wka;rfh§u '''''''''''''''''''''''''''''''''''''''''' lsÍuhs'

(b)  P -N ikaêhlg fuys ±lafjk mßÈ  úNj wka;rhla 

iemhQ úg"

I. ydhs; fmfoi ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ'

II. ndOl úNjh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ'

III.P -N ikaêh yryd wdfrdamK ''''''''''''''''''''''''''''''''''''' hs'

IV. tu ksid P -N ikaêh yryd Odrdjla '''''''''''''''''''''''''''''''''''''''''''''''''''''''' hs'

z V. fuf,i úNj wka;rh fh§u  P -N  ikaêhl  '''''''''''''''''''''''''''''''''''''''''' lsÍuhs'
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P -N ikaêhla i`oyd V -I ,laIKslh fuys ±lafõ'

m%ia;drh Wmfhda.S lr f.k my; m%Yakj,g ms<s;=re imhkak'

I. P -N ikaêhl fmr keUqre wjia:djg yd miq keUqre wjia:djg 

wod< jl% fldgia by; rEmfha kïlr fmkajkak'

II. ndOl úNjh V  yd ì`o jegqï úNjh V  m%ia;drfha ,l=Kq lrkak'b p

III.P -N ikaêhl fmr keUqre Odrdj f.k hdug odhl jkafka th 

;=< we;s nyq;r jdylh o@ w,am;r jdylh o@  

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

IV. miq keUqre Odrdj f.k hkafka l=uk jdyl u.ska o@  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

z V. P -N  ikaêhl ì`o jeàu hkak meyeÈ,s lrkak'

bf,lafg%dksl úoHdfõ § Ndú; jk vfhdav j¾. lSmhla my; ±lafõ'

01' Rcqldrl vfhdav 02' ,laISh iam¾Y vfhdav

03' fik¾ vfhdav 04' wdf,dal úfudapk vfhdav

05' wdf,dal ixfõ§ vfhdav

Rcqldrl vfhdav

(a)  I. RcqlrKh hkq l=ula±hs myokak'

II. fuys ±lafjkafka Rcqldrl vfhdavhl ndysr fmkquhs' 

mßm: ixflal;h '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

tys w.% fol kï lr mßm: ixfla;h rEmhg ol=Kq miska w`Èkak'

III.Rcqldrl vfhdavhl miql=¿ fjda,aàh;dj (Peak Inverse 

Voltage) hkak meyeÈ,s lrkak'

IV. RcqldrK l%shdj,sfha § vfhdavfha miq l=¿ fjda,aàh;dj jeo.;a jkafka wehs@

 

(b) mßKdulhla u.ska wvq m%;Hdj¾; Odrd úNjhla njg m;alr .;a m%;Hdj¾; 

Odrdjla is,slka vfhdavh yryd Ndr WmlrKh (RL) g iïnkaO lr we;' 

I. RcqlrKhg fmr Odrdfõ ;rx. wdldrh w`Èkak'

I(mA)

V(v)
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II. RcqlrKhg miq ,efnk Odrd ;rx.fha yevh w`Èkak'

III.is,slkaj,ska ;ekQ P - N ikaêhla i`oyd ndOl úNjh 0.6V o" 

mßKdul oaú;shslfha WÉp;u úNjh 12V kï Ndr WmlrKh fj; 

,efnk Odrdfõ WÉp;u úNjh lSh o@

IV. (b) (II) fldgfia olajk wdldrfha ir, Odrdjla ;=,H ksh; ir, 

Odrd w.fha úNjh            f,i ±lafõ' fuys V  hkq RcqlrKhg m

miq Odrdfõ WÉp úNjhhs' fuys § Ndrhg ,efnk Odrdfõ ir, Odrd úNjh V  .Kkh lrkak'DC

V. by; (b) (II) fldgfia olajk wdldrfha úp,kh jk ir, Odrd bf,lafg%dksl Wmdx.j,g iqÿiq fkdfõ' tA 

ksid fjk;a Wmdx.hla Ndú;d lr iqug Odrdjla njg m;a flf¾' fï io`yd Ndú;d l< hq;= wu;r Wmdx.h 

l=ula o@

tu Wmdx.h C yd D w;rg fh¥ úg ,efnk Ndrh R  yryd Odrdfõ L

;rx. yevh my; w`Èkak'

VI. by; (b) fldgfia olajk ,o l%shdj,sh w¾O ;rx. RcqfldaKhla 

f,i yeÈkaùug fya;= meyeÈ,s lrkak'

VII.mßKdul oaú;shslfha WÉp;u úNjh V  = 12V kï by; RcqlrK l%shdj,sh i`oyd fhdod .kakd max

vfhdavhg ;sìh hq;= wju miql=¿ fjda,aàh;dj fldmuK o@ 

(c) vfhdav 04la Ndú;d lrk RcqlrK mßm:hla my; ±lafõ'

I. fï i`oyd is,slka vfhdav 04la wjYH jk w;r bka tlla (D )  mßm:hg iúlr we;s wdldrh by; ±lafõ' 1

wfkla vfhdav 3 D , D yd D   ysveiaj,g iúlrk whqre by; rEmfha ,l=Kq lrkak' 2 3  4

II. Ndrh R  yryd ,efnk Odrd ;rx.fha yevh my; w`Èkak'L

III.mßKdul oaú;shslfha m%;Hdj¾; Odrdfõ Wmßu úNjh 12V kï 

Ndrh (R  y) g ,efnk RcqlrK Odrdfõ Wmßu úNjh fldmuK L

o@ ̂is,slka P -N ikaêhl ndOl úNjh V = 0.6V fõ'&b

IV. by; RcqlrKhg miq ,efnk úp,kh jk ir, Odrdj iqug Odrdjla njg m;alr .ekSug wu;r Wmdx.hla 

fhdok w;r" tu Wmdx.h by; Rcqldrl mßm:hg iúlrk whqre tys we`o fmkajkak'

V. (b) ys ±lajQ Rcqlrk mßm:hg jvd (c) ys ±lajQ mßm:fha we;s m%Odk jdis 02la i`oyka lrkak'     

I

t

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

I

t'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Ndr WmlrKh

I

t'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  



,laISh iam¾Y vfhdav

wêl ixLHdk iys; tfy;a l=vd Odrd hgf;a jk m%;Hdj¾; Odrd 

ix{d ir, Odrd ix{d njg m;a lsÍug fuu vfhdav fhdod .efka' tys 

ndysr fmkqu my; ±lafjk w;r tys w.% kï lr mßm: ixfla;h o 

w`Èkak'

mßm: ixfla;h

fik¾ vfhdav

idudkH vfhdavhla miq keUqre wjia:dfõ § úNjh jeä lrk úg tla;rd wjia:djl § P -N ikaêh ì`o jeà miq 

keUqre w;g úYd, Odrdjla .,k w;r fuúg P -N ikaêh úkdY fõ' kuq;a fik¾ vfhdavhl miq keUqre RK 

úNjh jeä lrk úg P -N ikaêhg ydkshla isÿ fkdjk fia miq keUqre w;g úYd, Odrjla .,hs' fuu l%shdj my; 

tla wdprKhla u.ska isÿ úh yels h'

01' ´>Sh wdprKh 

fuys § wêl miq keUqre RK úNjfha § ksoyia bf,lafg%dak wêl f,i ;ajrKh ù iaMál ±,sfia nkaOk 

bf,lafg%dak iu`. .eàfuka bf,lafg%dak úYd, m%udKhla tljr uqla; ùu ksid iq¿;r wdfrdamK jdyl 

jeä ù miq keUqre w;g úYd, Odrdjla .,hs'

02' fik¾ wdprKh

miq keUqre úNjh jeä lsÍfï § úoHq;a lafI%a;%h m%n, ùu ksid nkaOk bf,lafg%dak úYd, m%udKhla tljr 

ksoyiaùu ksid miq keUqre w;g úYd, Odrdjla .,hs'

fik¾ vfhdavhla i`oyd V -I jl%h my; ±lafõ' 

(a)  I. fik¾ vfhdavhl fuu ì`o jeàfï fjda,aàh;dj 

y`ÿkajkafka l=uk kulska o@

II. fik¾ vfhdavhl mßm: ixfla;h w`Èkak'

III.fik¾ vfhdavhl laIu;dj (P ) y`ÿkajd fokak'z

IV. V = 10V, P = 1W f,i m%udKh l< fik¾ vfhdavhl z z

Wmßu wdrlaIs; Odrdj (I )  fldmuK o@z max

(b) 60V úNj wka;rhla u.ska R  Ndr WmlrKhg 20Vl ia:dhS L

fjda,aàh;djla ,nd .kakd fjda,aàh;d hdul mßm:hla by; 

±lafõ'

I. ta i`oyd fik¾ vfhdavhla fhdok whqre by; rEmfha X yd 

Y w;rg iqÿiq mßm: ixfla;h u.ska w`Èkak'

II. fuys § fik¾ vfhdavhg ;sìh hq;= V  w.h fldmuK o@z

III.§ we;s fik¾ vfhdavfha Wmßu wdrlaIs; Odrdj 100mA kï wdrlaIl m%;sfrdaOh R  g ;sìh hq;= wju w.h 

fldmuK o@

IV. Ndr WmlrKhg (R ) ;sìh hq;= wju m%;sfrdaOh fldmuK o@L

ùÿre wdjrKh

l¿mdg br'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

I(mA)

V(v)
V6

ì`o jeàfï fjda,aàh;dj
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mßm: ixfla;h

wefkdavh lef;davh

ndysr fmkqu

wefkdav 
w.%h

lef;dav 
w.%h

(c) 100Vl muK úNj wka;rhlskka Ndr WmlrKhlg R  wjYH 20Vl L

ia:dhS úNj wka;rhla,nd .kak' mßm:hla my; ±lafõ' 

I. fï i`oyd fik¾ vfhdavfha fik¾ fjda,aàh;dj fldmuK úh hq;= 

o@

II. 1000W  wdrlaIs; m%;sfrdaOh yryd .,k Odrdj I fldmuK o@

 

III.Ndr WmlrKh R  ys Odrdj I  fldmuK o@L L

IV. fik¾ vfhdavh yryd Odrdj I  fldmuK o@z

V. mßm:fha fhdod we;s fik¾ vfhdavh yryd mej;sh yels Wmßu Odrdj fldmuK o@

VI.V  = 20V jqj o laIu;dj 1W, 2W, 3W m%udKh l< fik¾ vfhdav 03la imhd we;akï by; mßm:h i`oyd z

f;dard .kafka l=uk laIu;d w.h iys; tl o@

VII.fjda,aàh;d hdukh ksis mßÈ ,nd.; yels Ndr WmlrKh R  g mej;sh yels wju m%;sfrdaOh fldmuK o@L

wdf,dal úfudapl vfhdav (L.E.D)

P- N ikaêhla fmr keUqre wjia:dfõ § Odrdjla .,k úg ksoyia bf,lafg%dak l=yr iu`. tl;= ùfï § 

bf,lafg%dak i;= Yla;sfhka fldgila ydks fõ' idudkH vfhdavhl § fuu Yla;sh ;dmh f,i W;ai¾ckh fõ' kuq;a 

fuu Yla;sh wdf,dalh f,i úfudapkh jk mßÈ LED ;kd we;' iuyr vfhdav I- R lsrK o úfudapkh lrhs'

P-N ikaêh iE§u i`oyd .e,shï" wdikhsâ" fmdiamhsâ kï w¾O ikakdhl .=K we;s ixfhda.h Ndú;d lrk w;r 

tajd ñY% lrk wkqmd;h yd ud;%K uÜgu wkqj msg lrk wdf,dalfha j¾Kh fjkia fõ' ly" ;eô,s" r;=" fld< jeks 

j¾K ksl=;a lrk L.E.D fj<`o fmdf<ka ,nd .; yels h'

fïjd 10mA - 20mA  jeks b;d l=vd Odrd hgf;a fyd`Èka wdf,dalh msg lrhs'

01' idudkH iQ;%sld n,an Ndú;d lrkjd fjkqjg LED Ndú;fha we;s jdis ljf¾ o@

02' L.E.D Ndú;d lrk Wmdx. 03la kï lrkak'

wdf,dal ixfõ§ vfhdav ̂ m%ldY vfhdav&

P -N ikaêhla miq keUqre wjia:dfõ iq¿;r jdylh u.ska l=vd 

Odrdjla miq keUqre w;g .,hs' P -N ikaêh u; wdf,dalh m;s; jQ 

úg tu n,mEfuka ;j;a ksoyia bf,lafg%dak yd l=yr we;s jk 

ksid iq¿;r jdylh ;rula jeä ù miq keUqre Odrdj uola jeä fõ' w¾O ikakdhlh f,i le,aishï i,a*shâ 

ixfhda.h Ndú;d l< úg fuu Odrdj ;rula jeä fõ' fuu uQ, O¾uh Ndú;d lr m%ldY vfhdav ;kd we;' fïjd o 

Ndú;d lrkafka miq keUqre wjia:dfõ h'
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mßm: ixfla;h

wefkdavh lef;davh



I

V

ixjD;

újD;
V

vfhdavhla iajhxl%Sh iaúphla f,i fhdod .ekSu

h;=rla újD;j we;s úg yd ixjD; úg th yryd úNj wka;rh V yd Odrdj I w;r m%ia;drh my; mßÈ fõ'

wNHdi

(01) újD; h;=r ;=<ska Odrjla fkd.,k ksid th '''''''''''''''''''''''''''''''''''''' m%;sfrdaOlhla f,i l%shd lrhs' 

'''''''''''''''''''''''''''''''''''''''' keUqre vfhdavh ;=<ska Odrdjla fkd.,k ksid th ''''''''''''''''''''''''''''''''''''' h;=rla yd iudk 

fõ' 

ixjD; h;=rla ;=<ska '''''''''''''''''''''''''''''''' Odrjla .,k w;r th yryd úNj wka;rh '''''''''''''''''''''''''''''''''''''''''''''''' fõ'

''''''''''''''''''''''''''''''''''''''''''''' keUqre vfhdavh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' h;=rla yd iu fõ' fï wkqj vfhdavhla 

h;=rla f,i Ndú;d l< yels h'

(02) is,slka vfhdav folla Ndú;d lr ieliQ iajhxlS%h h;=r 

mßm:hla my; ±lafõ'

V  - m%Odk úÿ,s iemhquS

E -  wu;r negßh

Ndr WmlrKhg wjYHh úNj wka;rh V = 10V jk w;r 0

wu;r fldaIfha ú'.d'n' E = 10V fõ'

is,slka P -N ikaêhla i`oyd ndOl úNjh = 0.6V fõ'

I. m%Odk úÿ,s iemhqfï úNj wka;rh V  fldmuK úh hq;= o@s

V  = s

II. m%odk úÿ,s iemhqu we;s úg

(a)fmr keUqqre vfhdavh l=ula o@

(b)miq keUqre vfhdavh l=ula o@''''

(c)Ndr WmlrKhg Odrdj ,nd fokafka E o ke;fyd;a V  o@s

III.m%Odk úÿ,s iemhqu (V ) wl%Sh jQ úg"s

(a)fmr keUqqre vfhdavh l=ula o@

(b)fuúg Ndr WmlrKh l%shd;aul jkafka o@

fya;= olajkak'

Ndr WmlrKh
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g%dkaisiagrh

(a)  iudk j¾.fha w¾O ikakdhl fldgia folla w;rg úreoaO j¾.fha w¾O ikakdhl fldgila mj;sk mßÈ P -N  

ikaê 02la idod w¾O ikakdhl fldgia ;=fkka w.% 03la bj;g isák fia wdjrKhla fh§fuka g%dkaisiagr 

ksmojkq ,efí'

ikaê jHqyh     mßm: ixfla;h

I. w¾O ikakdhl fldgia ;=k f;dard.kakd wdldrh wkqj g%dkaisiagr j¾.folls' tAjd kï"

01'

02'

II. P- N ikaê folg u fmdÿ jQ w.%h ''''''''''''''''''''''''''''''''''''''''''''''' w.%h f,i;a iudk j¾.fha w¾O ikakdhl 

fldgia fol w;=frka by< udka;%K uÜgula we;s fldgig iïnkaO w.%h ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

f,i;a yÿkajk w;r b;sß w.%h '''''''''''''''''''''''''''''''''''''''''''''''' hs'

 (a)  g%dkaisiagrhl keUqre lsÍu hkq B - E ikaêh fmr keUqre jk mßÈ;a B - C ikaêh miq keUqre jk mßÈ;a úNj 

wka;rh fh§uhs'

I. 01. g%dkaisiagrh keUqre lsÍug wjYH úNj wka;rh ,efnk mßÈ fldaI iúlrk whqre by; ^01& yd 

^02& rEmj, ysveiaj, w`Èkak'
02. fuf,i úNj wka;r fh¥ úg úfudaplh ;=< l=yr B -E  ikaêh yryd úirKh ù mdou foig .uka 

lrk w;r bka iq¿ l=yr m%udKhla mdou ;=< we;s iq¿;r ksoyia bf,lafg%dak iu`. tl;= ù mdofuka 
bj;g .,k w;r ix.%dylh fj; ,nd § we;s wêl miq keUqre úNjh ksid l=yr úYd, m%udKhla B - C 
ikaêh yryd o úirKh ù ix.%dylhska bj;g .,hs' mdou Odrd I   yd ix.%dyl Odrdj I  úfudapl B C

Odrdj by; ̂01& yd ̂ 02& rEmj, ,l=Kq lrkak'

03. fuu Odrd .e,Su flfrys B -C ikaêfha miq keUqre lsÍu jeo.;a jkafka wehs ±hs meyeÈ,s 

lrkak'

04. Odrd ixiaÓ;shg wkqj I , I yd I w;r iïnkaOh ,shd olajkak'E B C   

IE  
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II.

01. fuu g%dkaisiagrh keUqre lsÍug úNj wka;rh fhdok wdldrh ±laùug ysveiaj,g fldaI iúlr 

fmkajkak'

02. I , I , I Odrd rEm foflys u ,l=Kq lrkak'E B C 

03. fuu mßm: ixfla;fha § úfudaplfha B;,h mdofuka bj;g fhduq lsÍug fya;=j l=ula o@

(c) idudkHfhka g%dkaisiagrhl I Odrdj I Odrdfjka 2% muK jk w;r I Odrdj I j,ska 98% muK fõ' úfudapl B  E    C  E    

w¾O ikakdhl fldgi idfmalaIj úYd, ud;%K uÜulskao mdoug iïnkaO w¾O ikakdhl fldgi wvq 

ud;%Khl we;s mgq tlla f;dard .ekSug;a fya;=j l=ula o@

(d) g%dkaisiagrhla mßm:hl fhdok úkHdi 03ls' tajd kï"

01' fmdÿ mdou úkHdih 02' fmdÿ úfudapl úkHdih 03' fmdÿ ix.%dyl úkHdih  

I. N P N g%dkaisiagrh i`oyd fmdÿ mdou úkHdih my; ±lafõ'

 

01. fuys m%odk yd m%;sodk hk mßm: folg u fmdÿ jQ w.%h ''''''''''''''''''''''''''''''''''' w.%hhs'

02. I , I , I Odrd ,l=Kqlr ysveia folg fldaI o ksjerÈ j fhdod mßm:h iïmQ¾K lrkak'E B C 

03.      hkak Odrd ,dNh f,i o                 hkak úNj ,dNh (V ) f,i;a y`ÿkajhs'  fuu G 

úkHdih i`oyd Odrd ,dNh (a) i`oyd m%ldIKh;a" úNj ,dNh (V ) i`oyd m%ldYkh;a ,shkak'G 

a=

V =G 

04. fuu úkdYfha § Odrd j¾Okhla ,efí o@ úNj j¾Okhla ,efí o@

II. 01. fmdÿ úfudapl úkHdifha we;s N P N g%dkaisiagrhla i`oyd o" my; ysvefiys mßm:h we`o Odrd iy úNj 

iemhqï ksis f,i olajkak'

02. Odrd ,dNh (a) yd fjda,aàh;d ,dNh (V ) i`oyd m%ldYk ,shkak'G 

a=

V =  G 
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m%;sodk Odrdj
m%odk Odrdj

m%;sodk úNjh
m%odk úNjh
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03. fuu úkHdifha § Odrd j¾Okh;a ,efí o@ fjda,aàh;d j¾Okhla ,efí o@ 

III.01. fmdÿ ix.%dyl úkHdihg wod< my< mßm:fha Odrd ,l=Kq 

lr úNj iemhqï o ysveiaj,g fhdod fmkajkak'

02. Odrd ,dNh          a   =

fjda,aàh;d ,dNh V =  G    

03. fuu úkHdifha § Odrd j¾Okhla ,efí o@ fjda,aàh;d 

j¾Okh;a ,efí o@

04. fï wkqj by; úkHdi ;=k w;=frka l=uk úkHdih j¾Ol mßm:hla i`oyd fhdod .; yels o@ fya;= 

olajkak'

(e) g%dkaisiagrhla i`oyd ,dlaIKsl jl% 03la i,ld n,kq ,efí' tAjd kï"

01' m%odk ,dlaIKsl jl%h 02' m%;sodk ,dlaIKsl jl%h 03'ixl%duK ,dlaIKsl jl%h

fuu ,dlaIKsl jl% 03 u .ek yeoEÍug fhdod .; yels tla úÿ,s iemhqula muKla Ndú;d lr wegúh yels N P 

N  is,slka g%dkaisiag¾ mßm:hla my; ±lafõ'

fuys V úÿ,s iemhqu jk w;r R yd R úp,H m%;sfrdaO folls' R u.ska I Odrdj l=vd w.hl ;nd .kshs'S  1  2    B  

01'm%Odk ,dlaIKsl jl%h

V úNj wka;rh ksh;j ;sìh § mdou úfudapl úNj C, E  

wka;rh V iu`. I Odrdfõ úp,kh fuu.ska B, E  B  

±lafõ'

I. V w.h P -N ikaêhla i`oyd ndOl úNjh V g ,`.djk B, E   b  

;=re lemS fmfkk I Odrdjla fkd .,hs' thg fya;=j l=ula o@B  

II. V w.h ndOl úNj V blau jQ miq V iu`. I Odrdj YS>%fhka jev fõ' thg fya;=j l=ula o@B, E  b  B, E  B  

III.m%odk ,dlaIKsl jl%h u.ska ±lafjkafka l=uk mßm: fldgi ;=< rdYSka foll úp,khla o@

02'm%;sodk ,dlaIKsl jl%h

I ksh;j we;s úg ix.%dyl - úfudapl úNj wka;rh V iu`. ix.%dyl Odrdj I ys úp,kh fuu.ska B  C, E  C  

±lafõ' I ys ksh; w.hka lSmhla i`oyd tjeks jl% lSmhla my; ±lafõ'B  
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IB( A)m

VB, E(mV)
V6

0
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I. I = 0 úg V fldmuK jeä l<;a lemS fmfkk I Odrdjla B  C, E  C  

fkd .,hs' thg fya;=j l=ula o@

II. I hï lsis ksh; Odrdjla .,k úg V jeä lrk úg I iq¿ B  C, E  C  

jYfhka muKla jeä ù ;jÿrg;a jeä fkdùug fya;=j l=ula 

o@

III.m%;sodk ,dlaIKsl jl%h u.ska wOHhkh lrkq ,enqfõ by; mßm:fha l=uk mßm: fldgig wh;a rdYSka 

folla ms<sn`oj o@

03'ixl%duK ,dlaIKsl jl%h

V ksh; w.hl we;s úg mdou Odrdj IC, E  B  

iu`. ix.%dyl Odrdj I ys úp,kh fuu.ska C  

±lafõ' 

I. ixl%duK ,dlaIKsl jl%h u.ska ±lafjkafka 

l=uk mßm: fldgia ;=< we;s rdYsSka folla 

ms<sn`oj o@

II. lemS .sh mej;=ï wjia:dj i`oyd lemSfmfkk IC  

Odrdjla fkd.,kafka wehs@

III.ix;Dma; mej;=ï wjia:djg m;a jQ miq ;jÿrg;a I Odrdj jeä l< o" I Odrdj jeä fkdjkafka wehs@B  C  

fuu wjia:dfõ § I Odrdj ;rula jeä l< yels úl,am l%uh l=ula o@C  

04'by; ,dlaIKsl jl% foi n,k úg g%dkaisiagrhla mßm:hl ;sìh yels mej;=ï wjia:d 03la we;s nj 

fmfka' tu wjia:d ;=k fudkjdo@

1'

2'

3'

ẗu mej;=ï wjia:d w;=frka j¾Ol mßm:hla i`oyd fhdod .; yelafla ljr mej;=ï wjia:dfõ o@

ïaúphla f,i Ndú;d l< yelafla l=uk mej;=ï wjia:d foll o@
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IC(mA)

IB (mA)
0

ix;Dma; mej;=ï wjia:djf¾Çh
mej;=ï 
wjia:dj

lemS.sh mej;=ï wjia:dj
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g%dkaisiagrhla tA tA mej;=ï wjia:dj, mj;ajd .ekSug wod< uQ,O¾u lSmhls'

01' lemS.sh mej;=ï wjia:dj i`oyd

V̈ = O V jk w;r I = OB, E   B  

ÏC  = O  

V̈ = VC, E CC

02'f¾Çh$l%shdldÍ mej;=ï wjia:dj i`oyd 

V̈ = 0.6V/0.7V ys ;nd .kS'B, E  

Ï = BI j,x.= fõ'C B 

 V̈ = fyda tA wdY%s;j ;nd .kS' ̂fuh w¾O fjd,aàh;d kshuh f,i o ye`okafõ'&C, E                  

03' ix;Dma; mej;=ï wjia:dj i`oyd

V̈ = 1V fyda Bg uola jeä w.hl ;nd .kS'B, E  

Ï < BI fõ'C B 

 V̈ = 0.1V jk w;r .Kkfha § fuh 0V f,i .kS'C, E 

ïx;Dma; wjia:dfõ § B -C  ikaêh o fmr keUqre fõ'

wNHdi

01. N P N  j¾.fha is,slka g%dkaisiagrhla fhdod wegjQ j¾Ol 

mßm:hla fuys ±lafõ' V  = 0.6V fõ'BE   

a. mdou Odrdj I = 20 A jk mßÈ ;nd f.k we;akï R ys B  B  

m%;sfrdaOlfha w.h fldmuK o@

b. g%dkaisiagrfha Odrd ,dNh B = 50 kï ix.%dyl Odrdj I  C  

fldmuK o@

c. V úNj wka;rh 3V jk mßÈ mj;ajdf.k we;akï R m%;sfrdaOh fldmuKo@ CE   C   

02. is,slka g%dkaisiagrhla fhdod wegjQ j¾Ol mßm:hla fuys ±lafõ'

a. mßm: ixfla;h wkqj fhdod we;s g%dkaisiagr j¾.h l=ula o@

b. V = 1.4V jk w;r V = 0.6V fõ kï mdou Odrdj I fldmuK  E   BE   B  

o@

c. g%dkaisiagrfha Odrd ,dNh 100 kï I Odrdj fldmuK o@  C  

d. g%dkaisiagrh yryd úNj neiau V fldmuK o@CE  

e. g%dkaisiagrhla j¾Olhla f,i Ndú;d lrk úg V úNj wka;rh iemhqï úNjfhka w¾Ohla fyda tA wdY%s;j CE  

;nd .ekSfï wjYH;dj l=ula o@

m

c. C yd C  Odß;%l j, ls%hdj meyeÈ,s lrkak'   1   2

VCC

2
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I

V

ixjD;

újD;

V

g%dkaisiagrhla iaúphla f,i Ndú;h

h;=rla ixjD; úg;a újD;j we;s úg;a th yryd úNj wka;rh V yd Odrdj I by; jl%fha ±lafõ'    

g%dkaisiagrhla i`oyd m%;sodk ,dlaIKsl i,luq

fuu ,dlaIKslh wkqj lemS.sh mej;=ï wjia:dfõ § m%;sodk 

,dlaIKsl jl%h újD; h;=rla yd iu fõ' ix;Dma; mej;=ï 

wjia:dfõ § m%;sodk ,dlaKslh ixjD; h;=rla iy iu fõ' fï wkqj 

lemS.sh mej;=ï wjia:dfõ yd ix;Dma; mej;=ï wjia:dfõ Ndú;d 

lrñka g%dkaisiagr iaúphla idod .; yels h'

wNHdi

01. (a) A fj; 0V ,ndÿka úg   

I. g%dkaisiagrfha mej;=ï wjia:dj l=ula o@

II. fuúg I Odrdj fldmuK o@C  

III.WmlrKh l%shd;aul fõ o@

(b) A fj; 5V ,ndÿka úg   

I. g%dkaisiagrfha mej;=ï wjia:dj l=ula o@

II. fuúg I Odrdjla .,hs o@C  

III.WmlrKh l%shd;aul fõ o@

02. (a) A fj; 0V ,ndÿka úg   

I. g%dkaisiagrfha mej;=ï wjia:dj l=ula o@

II. fuúg V fldmuK o@CE  

III.WmlrKh l%shd;aul fõ o@

(b) A fj; 5V ,ndÿka úg   

I. g%dkaisiagrfha mej;=ï wjia:dj l=ula o@

II. fuúg V fldmuK o@CE  

III.WmlrKh l%shd;aul fõ o@
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ix.Dys; mßm: (I.C)

ñ'ñ lSmhla È. iy m<, we;s Si lene,a,la ;=< g%dkaisiag¾ iy vfhdav úYd, m%udKhl l%shdldß;ajh mj;sk fia   

ks¾udKh l< mßm:hla ix.Dys; mßm:hla f,i ye`Èkafõ' tys l%shdldß;ajhg wjYH úNj wka;r ,nd §ug yd 

m%;sfrdaOl" Odß;%l jeks Wmdx. ndysßka iú lsÍug wjYH w.% muKla bj;g isák fia th ks¾udKh lrhs' ix.Dys;  

mßm:hla iú lsÍfï § tys w.% ksjerÈj y`ÿkd .ekSu jeo.;a fõ' tjeks ix.Dys; mrm: lSmhla my; ±lafõ' tAjdfha 

w.% ksjerÈj wxl lrkak'

ix.Dys; mßm: Ndú;fha § we;s úfYaI jdis 03la i`oyka lrkak

01'

02'

03'

ldrld;aul j¾Olh (Operational Amplifire)

úfYaI .=Kdx. lSmhlska hq;= ix.Dys; mßm: wdldrhg ks¾udKh l< j¾Ol mßm:hls fuh' tl;= lsÍu" wvq 

lsÍu" jeä lsÍu jeks ir, .Ks; l¾u fuka u wkql,kh jeks ixlS¾K .Ks; l¾u i`oyd fuu mßm: fhdod .kS'

ldrld'au; j¾Olhla i;= ,laIK
501'fjd,aàh;d j¾Okh b;d úYd, ùu' ̂10 muK&  

1202'm%odk m%;sfrdaOh b;d úYd, ùu' ̂10 W muK& 

2
03'm%;sodk m%;sfrdaOh b;d l=vd ùu' ̂10 W muK& 

04'l,dm m<, by< w.hla ùu'

05'm%;Hdj¾; Odrd fuka u ir, Odrd o j¾Ok l, yels ùu'

06'm%odkh ,nd §fï §" m%;sodkh ,nd .ekSfï § fjk;a wEÿï Wmdx. ̂Odß;%l jeks& wjYH fkdùu'

mßm: ixfla;h

(+) iy (-) f,i ,l=Kq lr we;s m%odkhka y`ÿkajkak'    

01' + m%odkh  

 

02' - m%odkh

03' (-) m%odkh fj; ihskdldr fjda,aàh;d ix{djla ,ndÿka úg m%;sodkh iy m%odkh w;r l,d fjki fldmuK   

o@

04' ldrld;aul j¾Ol mßm:hla i`oyd w.% ;=kl úÿ,s iemhqula wjYH fõ' tu fjda,aàh;d ;=k -V , O, +V kï S S  

my; ldrld;aul j¾Ol mßm:fha tu fjda,àh;d ;=k ,l=Kq lr fmkajkak'  
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05' ldrld;aul j¾Olhl (+) iy (-) f,i olajd we;s m%odkhka fol w;r Odrdjla .,hs o@    

5
l̈drld;aul j¾Olhla wêl fjda,aàh;d j¾Okhlg ^10 muK& hdfï § th blaukska wlS%h fõ' tu ksid 

m%;sodkh yd m%odkh w;rg m%;sfrdaOl fhdod fjda,aàh;d j¾Okh iSñ; w.hl ;nd.ksñka jvd;a ia:dhSj 

mßm:h mj;ajd .kS' tf,i m%;sfrdaO iú lsÍu m%;sfmdaIl fh§u f,i y`ÿkajhs' m%;sfmdaIl fhdod we;s úg 

fjda,aàh;d j¾Okh ixjD; mqvq fjda,aàh;d ,dNh (A ) f,i y`ÿkajk w;r m%;sfmdaIl fhdod ke;s úg th 0   

újD; mqvq fjda,aàh;d j¾Okh (A) f,i y`ÿkajhs'  

wmj¾; m%odkh i`oyd ixjD; mqvq fjda,aàh;d ,dNh (A )0

(a)R yryd Odrdj I kï R yryd Odrdj fldmuK o@2    1  

(b)B ys úNjh fldmuK o@   

(c) ´ï kshuh Ndú;d lr iólrK ,shd       

i`oyd w.hla R yd R u.ska ,nd .kak'1  2  

wmj¾; fkdjk m%odkh i`oyd ixjD; mqvq fjda,aàh;d ,dNh (A )0

(a)fuys wmj¾; m%odkh B ys úNjh fldmuK o@   

(b) R yryd úNj wka;rh i`oyd m%ldYhla Odrdj I u.ska  2   

,shkak'

(c) R yryd úNj wka;rh i`oyd m%ldYkhla ,shkak'  1  

(d) ixjD; mqvq fjda,aàh;d ,dNh A i`oyd m%ldYkhla R yd R weiqßka ,shkak'  0  1  2  

wka;r m%odkh fyj;a  fjda,aàh;d ii`ÿu

fuys § (+) iy (-) m%odkhka folg u V yd V fjda,aàh;d ix{d     1  2  

;rx. folla tljr m%odkh lrk w;r túg V - V wka;rh i,ld n,d tA 1 2  

wkqj m%;sodkh ,.nd fok ksid fuh by; kïj,ska y`ÿkajhs'

(a)V -V > O kï V ,nd fokafka V Ok m%odkhla f,i i,ld o 1 2 0  in  

ke;fyd;a RK m%odkhla f,i i,ld o@ 

(b) fuúg újD; mqvq fjda,aàh;d ,dNh A i`oyd m%ldYkhla V yd V , V u.ska ,shkak'   0  1 2  
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V = '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Vin

Vout
A0 =



V0

t

Vin

t

lrld;aul j¾Olhl ,dlaIKsl jl%

01' wmj¾; m%odkh i`oyd ixl%duK ,dlaIKsl jl%h

02' wmj¾; fkdjk m%odkh i`oyd ixl%duK ,dlaIKsl jl%h

03' wka;r m%odkh i`oyd ixl%duK ,dlaIKslh

-V yd +V w;r l=vd fjda,aàh;d mrdihla i`oyd m%odkh iu`. m%;sodkh f¾Çhj fjkiajk w;r m%odkh lrk 1  1  

fjda,aàh;dj Bg jeä jQ úg iemhqï úNjfha Ok w.fha § (+V k) fyda RK w.fha § (-V k) j¾Olh ix;Dma; fõ' S    S    

frAÇhj j¾Okh isÿjk V ys fuu mrdih 200 V muK fõ'in    

wNHdi

01. fuys ±lafjk j¾Ol mßm:fha ix;Dma; úNjh ±10Vfõ' 

(a) fuu j¾Olfha fjda,aàh;d ,dNh fldmuK o@

(b) WÉp w.h 50mV jk ihskdldr fjda,aàh;d ;rx.hla A yd B     

w.%h fhdodf.k m%odkh lrkq ,efí' 

I. m%;sodk ;rx.fha WÉp w.h fldmuK o@ 

II. m%odkh l< ;rx.h rEmfha wdldrfha kï m%;sodk ;rx.fha yevh w`Èkak'

(c)fuu j¾Olfhka kshudldrj j¾Okh l< yels V ys Wmßu w.h mrdih fldmuK o@in  

m
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5V
0V

02. I. fuu ldrld;aul j¾Olfha fjda,àh;d j¾Okh fldmuK o@

II. V i`oyd 100mV l úNj wka;rhla ,ndÿka úg m%;sodk úNjh Vin     0  

fldmuK o@

III.V i`oyd 10mV l WÉp úNjhla iys; m%;Hdj¾: Odrdjla ,ndÿka úg in     

m%;sodk ;rx. yevh we`o tys WÉp w.h i`oyka lrkak'

WÉp w.h = 

03. ldrld;aul j¾Olhla iajhxl%Sh h;=rla f,i Ndú;d lrk 

mßm:hla my; ±lafõ'

fuys LDR hkq wdf,dal ixfõ§ m%;sfrdaOhla jk w;r   

wdf,dalfha § tys m%;sfrdaOh 500Wjk w;r w`ÿf¾ § tys    

m%;sfrdaOh 2kWls' D vfhdavhla jk w;r B 10V l úNj       

wka;rhlska ±,afjk n,anhls'  

(a) wmj¾; m%odkfha úNjh V fldmuK o@2 

(b) LDR Wmdx.h wdf,dalfha we;s úg"  

I. wmj¾; fkdjk m%odkfha úNjh V fldmuK o@1  

II. fuúg m%;sodk úNjh V fldmuK o@0  

(c)LDR Wmdx.h w`ÿf¾ we;s úg"  

I. V ys w.h fldmuK o@1  

II. fuúg V ys w.h fldmuK o@0  

(d)I. B n,anh ±,afjkafka LDR Wmdx.h l=uk wdf,dal ;;a;ajfha we;s úg o@    

II. B n,anh tu wdf,dal ;;a;ajh hgf;a È.g u ±,aùug l< hq;= m%dfhda.sl l%shdud¾.h l=ula o@ 

ixLHdxl bf,lafg%dksl úoHdj

bf,lafg%dksl úoHdfõ § Ndú;d lrk mßm: j¾. folls' tAjd kï"

01' f¾Çh mßm: 02' ixLHdxl mßm:

m%odkh iu`. m%;sodkh f¾Åh j fjkia jk mßm: f¾Çh mßm: f,i y`ÿkajhs' j¾Ol mßm:h f¾Çh mßm: 

.Kkhg wh;a fõ'

m%odkh l=uk w.h .;a;o m%;sodkhg ksYaÑ; w.hka 02la muKla ,efnk mßÈ ks¾udKh l< mßm: ixLHdxl 

mßm: f,i y`ÿkajhs' fuys § m%;sodkh tla w.hl isg tljru wfkla w.hg udre fõ'

ixLHdxl bf,lafg%ksl úoHdfõ § fjda,aàh;d uÜgï folla i,lkq ,nk w;r my< fjda,aàh;d uÜgu 0V jk   

w;r th oaùuh 0 g wkqrEm lr .kS' by< fjda,aàh;d uÜgu f,i 5V i,lk w;r th oaùuh 1g wkqrEm lr .kS'     
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A F

0

1

;d¾lsl oajdr (Logic Gates)

hï hï ;¾lk ;;a;aj f.dv kexùug;a ,nd fokq ,nk m%odkhka tu ;¾lk ;;a;ajhg wkqj i,ld n,d 

m%;sodkh,nd §ug;a yels jk mßÈ ix.Dys; mßm: wdldrhg ks¾udKh l< ixLHdxl mßm: ;d¾lsl oajdr f,i 

y`ÿkajhs' ;¾lk ;;a;aj f.dvkxjk wdldrh wkqj ;d¾lsl oajdr j¾. lSmhls' tA tla tla oajdrhg wod< mßm: 

ixfla;h" nq,shdkq .Ks; m%ldYkh yd i;H;d j.=j olajkak'

01' NOT oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

A- m%odkh B- m%;sodkh

02' OR oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

03' AND oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

04' X -OR oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

05' NOR oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

06' NAND oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

07' X -NOR oajdrh  

mßm: ixfla;h nq,shka .Ks; m%ldYkh

A F F = A
-

A B F
0

0

1

1

0

1

0

1

A B F

A B F
0

0

1

1

0

1

0

1

A B F
0

0

1

1

0

1

0

1

A B F

A B F



wNHdi

01. fudag¾ r:hl fodrj,a folla (A yd B) we;s w;r bka tla fodrla fyda újD; úg wk;=re ix{d ksl=;a lrk 

n,anh(B) ±,afjk mßÈ oajdr mßm:hla ks¾udKh lrkak' tA i`oyd my; ;d¾lsl w.hka Ndú;d lrkak'  

fodrla ixjD; úg oaúuh - 0 n,anh ±,aùu B = 1  

fodrla újD; úg oaúuh - 1 n,anh ksùu B = 0  

02. (a) mshdir lrk .=jka hdkhla ;=< WIaK;ajh (T) tla;rd w.hlg jvd jeä jQ úg fyda mSvkh  tla;rd   

w.hlg jvd wvq jQ úg  wk;=re w`.jk n,anh 

±,afjk mßÈ oajdr mßm:hla ks¾udKh lrkak' tA i`oyd my; ld¾lsl w.hka Ndú;d lrkak'

WIaK;ajh kshñ; w.fha we;s úgT = 1

mSvkh kshñ; w.fha we;s úg P = 1

n,anh ±,aùu B = 1

(b) Tng    wdldrfha ixLHdxl ix{d ksl=;a lrk WmlrKhla § we;akï th o 

fhdodf.k by; § n,anh ksú ksù ±,afjk mßÈ mßm:h úlsrK lrkak'

02. fudag¾ r:hl fodrla újD; j we;s úg fyda ßhÿre máh me<`o ke;súg tkaðu mK .ekajQ úg wk;=re w`.jk 

n,anh ±,afjk mßÈ oajdr mßm:hla ks¾udKh lrkak' tA io`yd my; ;d¾lsl w.hka Ndú;d lrkak' 

fodrla ixjD; úg A = 0 ßhÿre máh me<`o ke;s úg B = 0

tkaðu mk.kajd ke;s úg C = 0 n,anh ksù ;sîu F = 0

T
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F = 1 jk wjia:d muKla i,ld th A, B, C j, .=Ks; wdldrhg ,ndf.k tAjd   

tl;= lr F i`oyd nq,shka .Ks; m%ldYkh f.dvk.kak'  

F =

nq,shka .Ks; m%ldYkhg .e,fmk mßÈ ixhqla; oajdr mßm:hla f.dvk.kak' 

wkql%ñl ;d¾lsl mßm:

by; § fhdod.;a ;d¾lsl mßm: ixhqla; ;d¾lsl mßm: f,i y`ÿkajk w;r tAjdfha m%;sodkh j;auka m%odkhka u; 

muKla r`od mj;S' kuq;a j;auka m%odkhka fuka u l,ska m%;sodkh u; o j;auka m%;sodkh r`od mj;sk mßÈ ks¾udKh 

l< ;d¾lsl mßm: bf,lafg%dksl úoHdfõ § Ndú;d lrk w;r tAjd wkql%ñl ;d¾lsl mßm: f,i y`ÿkajhs'

ixfhdað; ;d¾lsl mßm:j, u;l mßm:hla

wkql%ñl ;d¾lsl mßm:j, u;l mßm:hla

S -R ms<sfmd<

I. mßm: ixfla;hg wod< wlaIr my; olajkak'

II. fuys m%odkhka .Kk lSh o@

III.S -R ms<sfmd< i`oyd i;H;d j.=j ,nd .ekSug my; j.=j iïmQ¾K lrkak'

IV. 01. l,ska wÈhf¾ § S = 0 yd R = 0 m%odk ,nd § j;auka m%odkh f,i S = 0, R = 0 lf<a kï kj m%;sodk fol 

ljf¾ o@

Q =      = 

02. l,ska wÈhf¾ § S = 1 yd R = 1 m%odk ,nd § j;auka m%odkh f,i S = 0, R = 0 lf<a kï kj m%;sodk fol 

ljf¾ o@

Q =          =

NOR oajdr 02la Ndú;d lr ;ekQ S -R ms<sfmd<la my; ±lafõ'

NAND oajdr folla yd NOT oajdr folla Ndú;d lr S -R ms<sfmd<la 

;kkq ,nk whqre my;ska w`Èkak'      
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Wiia fm< - Wiia fm< - fN!;sl úoHdj 2021 A/L

mod¾:fha .=Kmod¾:fha .=K

(1) øjHla iE§ we;s uQ,sl wxY= j,g mj;sk Yla;s úfYaI 2 ,shkak' 

(2) tu Yla;s úfYaI fol flfrys n,mdk idOl ljf¾o@

(3) mod¾:hl wKq 2 w;r we;s wka;¾ wKql n,h (F) yd úNj Yla;sh V, wKq fol w;r mr;rh (r) iuÕ úp,kh 

jk wdldrh m%ia;drhlska olajkak' 

(4) m%ia:drfha úNj Yla;sh wju jk p ,laIhg wkqrEm jk w.% 2 w;r mr;rh r  kï" 0

w.% w;r mr;rh > r  kï w.% w;r mj;sk n,h w.% w;r mr;rh < r  kï w;r mj;sk n,h ,shkak' 0 0

-3
(5) >k;ajh 13600 kgm  jk riÈh j, idfmalaI mrudKq ialkaOh 200 fõ' tys mrudKq w;r mr;rh i|yd 

w.hhka fidhkak' 

-3(6) c,h ujq, tall ialkaOh 185 g o c,fha >k;ajh 1000 kgm  kï c, wKq j, uOHl mr;rh i|yd w.hka 

fidhkak'  

(7) m%;Hia:;djh hkak y÷kajkak'

(8) úls%hdj hkak y÷kajkak' 

(9) úls%hdj ±laúh yels fldgia 3 ,shkak' 

-1-
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(10) wd;kH úls%hdj ,shkak'

(11) úrEmk úls%hdj y÷kajkak'

(12) kslr úls%hdj y÷kajkak'

(13) hxudmdxlh hkak y÷kajkak'

(14) hxudmdxlh i|yd m%ldYkhla f.dvk.kak' 

mod¾:fha m%;Hia: .=K (Elasticity of solids)

>k øjHhka ndysr n,hla uÕska iïmSvkhlg ,lajQ úg th idod we;s wKq w;r uOHkh mr;rh" iu;=,s; 
mr;rh r  g jvd wvq fõ' wKq <x ùu ksid wKq w;r úl¾IK n, we;sùfï ndysr n,h bj;alrùu wKq kej; 0

iu;=,s; msysgqug meñfKa' 
>k øjHhka ndysr n,hla uÕska we§ulg ,lal, úg >k øjH idod we;s wKq w;r uOHkh mr;rh" iu;=,s; mr;rh 
r  g jvd jeäfõ' wKq we;sùu ksid wKq w;r wdl¾IK n, ls%hd;aul fõ' ndysr n,h bj;a l, úg wKq keùu 0

iu;=,s; msysgqug meñK by; ±lajQ wjia:d fofla§u isÿù we;af;a ndysr n,hla hgf;a >k øjHfha yevh fjkiaùu 
yd ndysr n,h bj;a l, úg kej; uq,a yevh ,nd .kafka iuyr >k;aj ;=, mj;sk fuu .=K m%;Hdia:;dj f,i 
yeÈkafõ' iuyr wjia:d jdhq yd øj mod¾: ;=<o fuu .=Kh we;' ndysr n, j, ls%hdj hgf;a úrEmkhlg ,la ù we;s 
jia;=jla m%;Hn, ;;ajhl mj;S' tjeks jia;=jl cHdñ;sl yevfhys fjiaùu ukskq ,nkafka úls%hdj kue;s 
rdYsfhks' jia;=jla u; ls%hd lrk m%;Hdn, (stress)  yd úls%hd (srain) my; ±lafjk wdldrhg fldgia ;=klska ±laúh 
yel'  

(1) wd;kH úls%hdj (tesik strsin)

>k øjHla u; Èf.ys ÈYdj Tiafia wd;kH m%;Hdn,hla fh¥ úg tys Èf.ys jeäùu" uq,aÈ.g ork 

wkqmd;h wd;kH úls%hdj f,i yeÈkafõ' 

tf,iu iïmSvk m%;Hdn,hla fh¥ úg tys Èf.ys isÿjk wvqùu uq,a È.g ork wkqmd;h iïmSvk 

úls%hdj (Compressive strain f,i ye¢kafõ' 

(2)  úrEmk úls%hdj (shear strain)

>k øjH idïm,hla uqyqK;lg iudka;r ÈYdjla Tiafia 

úrEmk m%;Hn,hla fh¥ úg tys úrEmk úls%hdjla we;s fõ' 

^lïìhl weUÍu" fy,slaiSh ÿkakl we§u&

wd;kH m%;Hn,h

iïmSvk m%;Hn,h
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(3) ks;r úls%hdj (bulk strain) 
wêl mSvkhlg hg;aj we;s >k øj fyda jdhq fldgil kslr m%;Hdn, ;;aj hgf;a tlls' mod¾: hgf;a 

uq,a mßlaId V V m%udKh fjkia fõ' mßudj we;s jk idOl fjkia ùu         kslr úls%hdh f,i y÷kajhs' 

hxudmdxlh (Young's Modulus)

wdrïNl È. l yd ;sriaj j¾.M,h A jk taldldr f,day is,skavrhl tla 
fl,jrla oDv f,i tla lr we;' ksoyia fl,jßka yrialv j¾.M,hg 

,ïNlj F k,fha fh¥ úg oKafâ ú;;sh e hhs .ksuq' 

oKafâ tall yrialv j¾.M,hlg we;sjk n,h wd;;s m%;H n,h =

         f,i w¾: ±lafõ' 

F n,h hgf;a oKafâ Èf.ys we;s jk jeäùu wd;kH úls%hdj f,i .kak' 
oKafâ jeä jQ È." uq,a È.g orK wkqmd;h wd;kH úls%hdj f,i w¾: ±lafõ' 

wd;kH úls%hdj =       ̂udk fia tall fkdfõ&

hï iSudjla ;=, wd;kH m%;H n,h" wd;kH úls%hdjg ork wkqmd;h ksh;hla jk w;r th tu øjH i|yd 
hxudmdxlh Y f,i w¾: olajhs' 

yqla kshuh yd m%;Hia: iSudj
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÷
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Ndrhla t,a,Sfuka wd;;shlg Ndckh lrkq ,nk ;kH f,day lïìhla i|yd m%;Hdn, úls%hd igyk by; 
±lafõ' 

(1) O isg A olajd lïìfha úls%hdj fhdokq ,nk m%;Hdn,hg iudkqmd;sl fõ' fï ksid A ,laIH iudkqmd;sl iSudj 
f,i y÷kajhs' 

yqla kshuh (- iudkqmd;sl iSudj ;=,§ lïìhl yg.kakd ú;;sh" th we;s lrkq ,nk wd;;shg iudkqmd;sl
 

fõ' hxudmdxlh w¾: ±laùu wkqj 

F =   K e          K - n, ksh;h 

(2) A isg E olajd úls%hdj" m%;Hdn,hg iudkqmd;sl fkdfõ' tkï lïìh yqla kshuh fkdms<sm§' kuq;a O isg E 

olajdu m%;Hdn,h l%ufhka wvq lrk úg úls%hdj wvqjkafka jl%h wkq.ukh lrñks' [F  O úg e  O fõ] 

\ OE iSudj ;=,§ lïìh m%;Hia: f,i yeisf¾' 

\ E ,laIHh m%;Hia: iSudj f,i y÷kaúhs'

(3) Ndrh ;j ÿrg;a jeäl, úg jl% B ,laIHfha§ keùula fmkakqï lrhs' EB w;r§ lïìh iE§ we;s we;s wKq ia:r 

w;r i¾mKh ùula isÿfõ' fuu isoaêh iqúld¾h m%jdyh (Plastic flow) f,i y÷kajhs' B ,laIH wj;;s ,laIH 
f,i y÷kajhs'  

(4) B ,laIHfhka bÈßhg lïìh iqúld¾h wjia:dfõ mj;S' lïìh u; m%;Hdn,h ;jÿrg;a l%ufhka jeäl, úg C 

,laIfha th Wmßu w.hla .kS' bkamiq lïìh isyska ù D ,laIfha§ lïìh leã hhs' C ,lIHg wkqrEm Wmßu 
m%;Hdn,h fNaol m%;Hdn,h f,i y÷kajhs' 

Ndrh ksid l%ufhka Èlaù miqj leã hk f;la iaúld¾h wjia:dfõ mj;sk øjH ;dkH øjH f,i (malleability) 
y÷kajhs' m%ia:Hdia: iSudj blaujQ jydu leã hk Nx.=r øjH f,i y÷kajhs' iqúld¾h wjia:djla fkdmj;S' 

(brittle)

úls%hd Yla;sh 

lñìhla we§fï§ lrkq ,nk ld¾h lïìh ;=, úNj Yla;sh f,i tla /ia fõ' fuu Yla;sh lïìfha úls%hd 
Yla;sh f,i y÷kajhs' lïìhg e ú;;shla ,nd§fï§ fhdokq ,nk n,h Y=kHfha isg l%ufhka F olajd jeä lrkq 

,efí' lïìh u; fhdokq ,enQ n,fha uOHl w.h     fõ' 

lïìhg e ú;;sh ,nd§fï§ lrkq ,nk ld¾h U 

U = uOHl n,h × úia:dmkh

U = ½ Fe

tall mßudjl Yla;sh = 

tall mßudjl Yla;sh = ½ m%;Hdn,h × úls%hdj

;dm m%idrKh ksid oKavl wels jk m%;Hdn,h 

È. l yd f¾Çh m%idrK;dj a jk f,day oKavl WIaK;ajh q m%udKhlska by, kexjQ úg oKav ú;;sh e kï 

e = a l q  

oKafâ fofl<jr ;Èka l,ïmlr we;s úg" fofl<jr iïmSvk m%;Hdn, j,g ,lafõ' 

iïmSvl m%;Hdn,h            uÕska 
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(1) 2m È. lïìhlg 5 kg ialkaOhka fh¥ úg we;s jk ú;;sh 0.5 mm fõ' lïìh ,laù we;s m%;Hdn,h úls%hdj yd 

lïìh weÈ øjHla hxudmdxlh fidhkak' 

m%;Hdn,h (

hxudmdxlh (

(2) 5 m la È. jdfka lïìhl wßh 1.5 mm fõ' tla fl<jrla isú,sul ,laIHlg iïnkaO lr wfkla fl<jßka 10 

kg ialkaOhla t,a,d we;' lïìh ,laù we;s m%;Hdn,h yd ú;;sh fidhkak' 

m%;Hdn,h ( 

(3) mej;sh yels ish¨u m%;Hdn, w.hka i|yd hï øjHhla fjkqfjka ,nd.;a m%;Hdn, (p) - úls%hdj (s) jl%hla 

my; olajd we;' 

(i) jl%h u; A, B, yd C ,laIH y÷kajkak'

A

B

C

(ii) øjHfha hxudmdxlh .Kkh lrkak' 

-3
(4) øjH ;=, úls%hdj 2 × 10  jk úg tys talSh mßudjl .nvdù we;s Yla;sh fldmuKo@

(5) (a) by; i|yka øjHfhka idok ,o wßh 1 cm iy È. 3 m jk lïìhlska 150 Ks ialkaOhla t,a,d we;s úg 

lïìfha ú;;sh fidhkak' ̂p = 3 f,i .kak&
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(b) tu lïìfhka t,aúh yels Wmßu ialkaOh fldmuKo@

0(6) È. 2 m iy úIalïNh 1.6 mm jQ jdfka lïìhla 30 C § fofl,jßka 2 m ÿßka jQ oDv wdOdrl follg iúlr 
0we;' bkamiq lïìfha WIaK;ajh 0 C olajd wvqlrk ,È' 

-5 0 -1f¾Çh m%idrK;dj a = 1.1 × 10  C  
11hxudmdxlh y = 2 × 10  Nm

0
(i) lïìh iúlr fkd;snqfKa kï 0 C § lïìfha ;j Èk fidhkak' 

0
(ii) 0 C olajd WIaK;ajh wvqùu ksid lïìfha we;sjQ ú;;sh fldmuKo@

0(iii) m%ia;Hia: iSudj fkdblaujQfha kï 0 C § lïìfha wd;;sh l=ulao@

(iv) lïìfha .nvdjk Yla;sh fldmuKo@

2(7) legm,hl rn¾ máfha yrialv j¾.M,h 1.0 mm  o tys wdrïNfha uq¨ È. 10. 0 cm ofõ' ialkaOh 5.0 g jQ l=vd 
-2

jia;=jla m%lafIamKh lsÍug máh 12.0 cm l È.lg weo uqodyßkq ,efí' rn¾ i|yd hxudmdxlh 5.0 × 108 Nm  

(i) rn¾ máfha we;s jk úls%hdj fldmuKo@

(ii) rn¾ máfha we;s jk m%;Hdn,h fldmuKo@

(iii) rn¾ máfha .nvd jk Yla;sh fldmuKo@

(iv) l=vd jia;=j m%lafIamKh jk m%fõ.h fldmuKo@
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(v) fuysÈ isÿlrk ,o Wml,amkh i|yka lrkak' 

(8) È. 1 m yd úIalïNh 2 mm jk isria ;U lïìhlg wdikakj yd iudka;rj iEu w;skau iudk jdfka lïìhla 

;nd tajdfha by, fl,jr fol iïnkaO lr we;' iEfok ixhqla; lïìfha È. 1 m jkfia my, fl,jr folo 

iïnkaO lr we;' by, fl<jßka isú,sul ,laIHlg oDv f,i iúlr my< fl,jrg 20 N Ndrhla t,a,d we;'

^p = 3 f,i .kak& 
11 -1

E  ;Uj, hxudmdxlh = 1.2 × 10  Nm1

11 -2
E  jdfka j, hxudmdxlh = 2.0 × 10  Nm  2

(i) fok ,o ieleiau wkqj ;U lïìfha ú;;sh e, iy jdfka lïìfha isÿjk ú;;sh e  ljr m%udKhkaf.ka 2

fjkia fõo@ meyeÈ,s lrkak'

(ii) ;U lïìh u; ls%hd lrk n,h F  iy jdfka lïìh u; ls%hd lrk n,h F  kï F  yd F  w;r iïnkaOh 1 2 1 2

l=ulao@ 

(iii) ;U lïìh u; we;s jk n,h F  i|yd m%ldYkhla by; § we;s o;a; weiqßka ,shkak'1

(iv) jdfka lïìfha we;s jk n,h F  i|yd m%ldYkhla by; § o;a; weiqßka ,shkak' 2

(v) ixhqla; lïìfha isÿjk ú;;sh fldmuKo@

(vi) ixhqla; lïìfha .nvd jk Yla;sh fldmuKo@

(9) tla tla oKafâ lafIa;% M,h 1 cm2 jQ iy È. 30 cm jQ AB ms;a;, oKav BC jdfka oKav fl<jßka fl<jr 
0

fj,aäx lr we;' 30 C § ixhqla; oKafâ fl<jrj,a tlsfkl w;r mr;rh 60 cm jQ wp, ì;a;s follg rEmfha 
0

fmkajd we;s mßÈ iúlr we;' bka miq iïmQ¾K oKavu 230 C g r;a lrkq ,efí' 
-5 0 -1

ms;a;, j, m%idrK;dj = 2.0 × 10  C
-5 0 -1jdfka j, m%idrK;dj = 1.0 × 10  C  
11 -2ms;a;, j, hxudmdxlh = 1.0 × 10 Nm
11 -2jdfka j, hxudmdxlh = 2.0 × 10 Nm

(i) ovq j,g ksoyfia m%idrKh ùug yels kï"
0

(a) 230 C § ms;a;, oKafâ È. fldmuKo@
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0
(b) 230 C § jdfka oKafâ È. fldmuKo@

(c) ixhqla; oKafvys uq¿ jeäùu fldmuKo@

(ii) ixhqla; oKav u; we;s jk m%;sls%hd n,h F kï 

(a) ms;a;, oKafâ we;s jk Èf.ys fjki e  i|yd m%ldYkhla F weiqßka ,shkak' 1

(b) jdfka oKafâ we;s jk Èf.ys fjki e  i|yd m%ldYkhla F weiqfrka ,shkak' 2

(c) by; (a) iy (b) § ,nd .;a m%ldYk uÕska ixhqla; oKav u; we;s jk m%;sls%hd n,h F .Kkh 

lrkak' 

(iii) ms;a;, oKafâ iïmSvk jk m%udKh fldmuKo@

(iv) tkhska B ikaêh jug p,kh jk nj fmkajd p,kh jk ÿr fidhkak' 

(10) A kï iudk yrialv j¾.M,fhka hq;= È. 

l = 10 cm iy 2l = 20 cm jQ PQ iy RS kï 

taldldr khsf,daka ;ka;= folla fjka fjkaj 

´j,dldr yevhlska hq;= oDv rduqjlg (i) 

rEmfha fmkajd we;s wdldrhg iúlr we;' 

;ka;=fõ hxudmdxlh E fõ' lïì folu 

fkd.sksh yels wd;;s fhdod hï;ñka weo 

;nd we;' ;ka;= fol lsfklg ,ïNlj 

tlsfkl;ka;=j, uOH ,laIfha§ iam¾Y 

jk mßÈ mj;S' 
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..................................................................................................................................................................

(i) rEmh

l

2l
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(ii) rEmfha fmkajd we;s wdldrhg ;ka;= fol 

iys; ;,hg ,ïN jk fia ;ka;= fofla iam¾Y 

,laIH u; n,hla fhdokq ,efí' n,h fh§u 

ksid iam¾Y ,laIHfha wjmd;kh x fõ' 

(a) RS ;ka;=fõ È. jeäùu fldmuKo@

(b) PQ ;ka;=fõ È. jeäùu fldmuKo@

(c) RS ;ka;=fõ wd;;sh T  i|yd m%ldYkhla E, l, A iy x weiqßka ,shkak'1

PQ ;ka;=fõ wd;;sh T  i|yd m%ldYkhla E, l, A iy x weiqßka ,shkak' 2

(d) x = 0.5 cm kï T   iy T  w.hka ljf¾o@1 2

T = T = 

(e) iam¾Y ,laIHhg fhdok n,h l%ufhka jeä lrk úg T  yd T  fjkia jk wdldrh .=Kd;aulj úia;r 1 2

lrkak' 

 

S

R

Q

P

R S

P Q

l

l

l
x

2x

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................
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......................................................................... .........................................................................



Wiia fm< - Wiia fm< - fN!;sl úoHdj 2021 A/L

mod¾: yd úlsrKmod¾: yd úlsrK

(1) úIajfha mj;sk ish¿u úlsrK ixLHd;h (f) jeäjk ms<sfj,g igyklg .; yel' ysia fldgq j,g wod, 

úlsrK j, kï i|yka lrkak' 

(2) oDIH wdf,dalfha ;rx. wdhdu mrdih wdikak jYfhka fldmuKo@

(3) wfOdarla; lsrK f,i ye¢kafjk ;dm úlsrK j, ;rx. wdhdu mrdih wdikak f,i fldmuK mrdihla 

;=<o@

(4) lDIaK jia;=jla hkq l=ulao@

(5) lDIaK jia;= i|yd WodyrK olajkak'

(6) ;Sj%;djh w¾: olajd tall i|yka lrkak' 

(7) j¾Kdj,shla Ndú;fhka lDIaK jia;=jlska msgjk úlsrK úIaf,aIK l< úg th uÕska tla ;;ajhl§ tall 

lafIa;%M,hlska ksl=;a jk úlsrK Yla;sfha ̂;Sj%;djh& tla tla ;rx. wdhduhg wkqrEm w.hkaf.a m%ia:drh 

l=uk yevhla .kSo@

-1-
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............................................................................................................................................................................
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(8) by; y wlaIfhka fmkakqï lrk E  w¾: olajkak' 2

(9) tall lafIa;%M,hlska tall ld,hl§ .uka lrk uq¿ Yla;sh .Kkh lsÍug by; m%ia:drh Ndú;fhka 

^7 m%YaKh& Tng wjYH kï l< hq;af;a l=ulao@

 (10) by; 7 ys i|yka m%ia:drh uÕska lreKq ;=kla meyeÈ,s fõ' ta fudkjdo@

1.

2.

3.

(11) lDIaK jia;=fõ WIaK;ajh fjkia lrñka by; úIaf,aIKh isÿ l, fyd;a ,efnk m%ia:dr WRaK;aj ;=kla 

i|yd we| fmkajkak'

(T1 > T2 > T3) T1 = 4000K T2 = 3000K T3 = 2000K

(12) by; m%ia:drh uÕska WIaK;ajh ie,ls,a,g f.k bÈßm;a l< kshuhka fol l=ulao@tu kshuhka fol fjk 

fjku ,shd olajkak' 

1.

2.

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................



-3-

(13) lDIaK fkdjk jia;=jla i|yd by; tla kshuh iólrKhla fjkia fõ' tu kshuh l=ulao@ lDIaK fkdjk 

jia;=j i|yd iólrKh ,shd olajkak' mo y÷kajkak' laIu;djh (P) iïnkaO lrf.k iólrKh kej; 

,shkak'

(14) tal, fm!rdKsl fN!;sl úoHdj mokï lrf.k meyeÈ,s )))fidhd .ekSï fudkjdo@

(15) by; i|yka kj fidhd .ekSï úia;r lsÍug ;rï kùk l%uhla we;s jQfha flfiao@ ljod isgo@

(16) tajdg mokï jQ l,ams;hka ,shd olajkak' 

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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(17) m%ldY úoHq;a wdprKh úia;r lrkak' 

(18) ))

(19) by; wegjqu Ndú;d lrñka lrk mÍlaIK j,§ (V ) úNj wka;rh fjkia lrñka olsk ,o ksÍlaIkfhka 0

meyeÈ,s lrkak' 

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

< < < < < < < < < < < < < <
MA

C A

V0

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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(20) by; olsk ,o ksÍlaIKfhka tl, fm!rdksl fN!;sl úoHdfjka úia;r lsÍug fkdyels úh lafjdkagï 

jdofhka úia;r lr .; yels úh' ma,dkaiaf.a l,ams;hka Wmfhda.S lr.ksñka whskaiaghska fu úia;r lsÍug 

f.dvke.+ l,ams;hka ,shd whskaiaghska iólrKho ,shkak' 

(21) by; l,ams;hka Wmfhda.S lr.ksñka (21) m%YaKfha ms<s;=re j,g wod, fldgia tlska tl úia;r lr olajkak'

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................
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(22) úNj wka;rh meyeÈ,s lrkak' 

(23) uqla; jk e hl ialkaOh m yd Wmßu m%fõ.h V kï túg e hg ,efnkafka Wmßu pd,l Yla;shls' th KEmax 

kï fõ' KEmax iudk jkafka"

(24) ld¾h Ys%;h ( ) hkq l=ulao@ 

(25) my; úoHq;a wdprK wegjqfï fhdok úNj wka;rh (-) wdldrfhka jeä lrf.k hdfï§ Odrdj Y=kH jk nj 

fmfka' tu Odrdj Y=kH jk úNj wka;rh y÷kajkafka l=uk kulskao@

(26) fuu úNj wka;rh uÕska kj;ajd we;af;a l=uk m%fõ.hla iys; bf,lafg%dako@

(27) tu bf,lafg%dak )) f,i .ekSug wjYH )) l=ulao@

(28) whskaiaghskaf.a iólrKh úúO wdldr j,ska ,shd olajkak' 

F

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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(29) by; iólrK wkqj Vs yd  fjkia jkafka l=uk idOl u;o@

(30) m;s; wdf,dalfha ;Sj%;djh fjkia lr Vs fjkia l< yelso@

(31) KEmax fjkia lr .;yelafla m;s; wdf,dalfha ixLHd;h fjkia lsÍfuka KE max fjkia jkjd hkq Vs 

fjkia ùuhs' tu ksid úúO ixLHd;hg wod, KEmax m%ia;dr .; lsÍug whskaiaghska iólrKh ilia lrkak' 

m%ia:drfha yevh we| fmkajkak' 

(32) KEmax = 0 wod, ixLHd;h l=uk kulska ye¢kafõo@

(33) tu ixLHd;hg jvd wvq ixLHd;hlska wdf,dalh m;s; l,fyd;a l=ula isÿfõo@ fuu ixLHd;hg wod, ;rx. 

wdhduh y÷kajkafka l=uk kulskao@

(34) iSyshï (CS) i|yd  = 18 eV yd Cu i|yd  = 43 la fõ' fï i|yd (i) (z) bÈßfha KEmx m%ia:dr we| fmkajkak' 

(35) ;Sj%;djh fjkia fkdlr ixLHd;h (f  > f ) fjkia lr V bÈßfha 1 m%ia:drh w¢kak'1 2

F

F F

............................................................................................................................................................................
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............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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(36) ;Sj%;djh fjkia lr I  > I  yd ixLHd;h fjkia lr (f  > f ) úO m%ia:dr we| fmkajkak' 1 2 1 2

(37) ;rx. wxY= ±lafjk ̂oaú iajNdjh& meyeÈ,s lrkak'

 

(38) wdf,dalfha ;rx.uh ,laIK yd wxY=uh ,laIK we;s nj ks.ukh lrkafka l=uk lreKq j,skao@

(39) 1924 § fn%da.a,s úiska bÈßm;a l, ;rx. wxY= oaú iajNdjh wkqj mod¾:hka i|yd fmkajk ;rx. ,laIK i|yd 

bÈßm;a l< iólrKh l=ulao@
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............................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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............................................................................................................................................................................
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.eg¨

10(1) m%ldY ixfõ§ mDIaGhl foay,Sh ;rx. wdhduh 3000 A jk w;r thu; 1 × 10 Hz ixLHd;h we;s wdf,dalh 

m;s; fõ' ;;amrhl§ mDIaGfhka uqod yßk bf,lafg%dak ixLHdj fidhkak' 

(2) f,dayhl ld¾hh Ys%;h 4 eV fõ' f,day mDIaGfhka bf,lafg%dak bj;a lsÍu i|yd th u; m;kh jk úlsrKhg 

mej;sh hq;= wju ;rx. wdhduh A fldmuKo@

(3) f,dayhl m%ldY úoHq;a ld¾h Ys%;h 1 eV fõ' ;rx. wdhduh 3000 A jk wdf,dalh f,dayhg m;kh jQ úg f,day 

mDIaGfhka bf,lafg%dak úfudackh jk fõ.h fidhkak' 

(4) ld¾h Ys%;h 0.5 eV jk f,dayhla u; fjkia ixLHd; j,ska hq;a wdf,dalh m;s; fõ' fuu wdf,dalh Yla;sh 1 eV 

yd 2.5 eV jk f*dafgdak j,ska iukaú; fõ' fuys§ uqÿ yß; bf,lafg%dak j, Wmßu m%fõ. w;r wkqmd;h 

fidhkak' 

X lsrK

(1) X lsrK fidhd .ekSu'

(2) X lsrK ksIamdokh'

meyeÈ,s lsÍu (-

wj;, lef;dav 
mrdj¾;lh r;a jQ iQ;s%ldj

Bhï wdprKhA V iQ;s%ldj

X lsrK

ßla; ùÿre ng

b,lal f,dayh^wefkdavh&

isis,a l< 
;U oKav 

- +

T
F

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
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(3) X lsrK j, iajNdjh (-

X lsrK hkq wdf,dalh" .=jka úÿ,s ;rx. fuka úoHq;a pqïNl ;rx. fõ' úoHq;a pqïNl j¾Kdj,sfha X lsrK 
0wh;a jk mrdih T = 0.050 A isg T = 1  A muK fõ'

±ä X lsrK (-

uDÿ X lsrK (-

(4) X lsrK fmdafgdakhl Yla;sh (E) kï"

V - wefkdavh iy lef;davh w;r úNj wka;rh ̂ldrl úNj wka;rh&

f =max

l=min

h =

C =
5

Wod (- 1. X lsrK nghl ldrl úNj wka;rh 10 V fõ' ksmofjk X lsrK j, Wmßu ixLHd;h fidhkak' 

2. X lsrK nghl ldrl fjda,aàh;djh 10000v fõ' 

(a) bf,lafg%dak j, Yla;sh eV j,ska" 

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

min

max
ë

hc
hfeVE ===
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(b) ksmojk X lsrK j, Wmßu Yla;sh iy wju ;rx. wdhduh fidhkak' 

(5) X lsrK j, .=K (-

(6) X lsrK j, Ndú; (-

(i) ffjoH úoHdfõ§ (-

(ii) bxðfkare úoHdfõ§ (-

(iii) mrudKq iy wKq ms<sn| mßfhaIK lghq;= j,§ (-

...............................................................................................................................................................

...............................................................................................................................................................
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...............................................................................................................................................................
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..................................................................................................................................................................
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(iv) wdrlaIl lghq;= j,§ (-

úlsrKYS,;dj (Radio Activity)

úlsrKYS,;dj fidhd .ekSu (-

úlsrKYS,;dj hkq iuyr wia:dhS kHIaàka iajNdúlj isÿjk iajhx úfudapkh uÕska úlsrK msg 

lrñka ̂mD:lalrKh fjñka& ia:dhs kHIaáka njg m;a ùu fyj;a laIh ùfï ls%hdj,shhs' 

úlsrKfha§ Ndú;d jk ñkqï (-

(1) úlsrKfha ud;%dj (-

S.1 tallh (- Gray(gy)

fmr fhdod .;a tallh Rad fõ' 

1 Gy = 100 rad fõ' 

(2) ñksia isrerg we;s jk ydksh yd iïnkaO úlsrK ud;%dj uekSfï S.1 tall Sievevt (sv) jk w;r fmr fhdod .;a 
tallh rem fõ' 

úlsrKfha fi!LH wjodku (-

v

v

..................................................................................................................................................................
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..................................................................................................................................................................

............................................................................................................................................................................
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............................................................................................................................................................................
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.hs.¾ u,¾ .Klh (Geiger Muller Counter) 

úlsrKYS,;djfha Ndú;

(1) ffjoH úoHdfõ§ (-

(2) lDIsl¾ufha§ (-

(3) l¾udka; iy bxðfkare lafIa;% j,§ (-

(4) ldnka Èkehqu fyj;a ld, ks¾Kh (-

A

B

;=kS uhsld
ldf;dav

wefkdav

ùÿre mn¿j

.sKqï iS.%;djh
wd.ka (1.00 mm Hg)
laf,daÍka (0.1 mm)

HV

............................................................................................................................................................................
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............................................................................................................................................................................
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kHIaÀl úLKavkh

by; m%ia:drh wkqj A j, w.h 60 isg 150 mrdih ;=,      w.h Wmßu fyhska tu kHIaÀ ia:dhs fõ' A > 150 isg 

     l%ufhka wvq jk ksid kHIaÀfha ia:dhs;dj wvq fõ' wia:dhs kHIaÀ jl%fha Wmßuhg wdikak kHIaÀ njg 

ì§fuka ia:dhs njg m;a fõ' 

fuh kHIaÀl úLKavkh f,i y÷kajhs' fuys§ ialkaO wvqùula isÿ jk w;r úYd, Yla;s m%udKhla uqod yÍ'

Wod (-

                                   Yla;sh (E)

^wia:dhS kHIaÀh laIKslju úLKavkh fõ'&

Wod (-  my; o;a; Ndú;d lr 

                                       m%;sls%hdfõ E fidhkak'

ys ialkaOh = 235.04 u

ys ialkaOh = 140.91 u
 

ys ialkaOh = 91.91 u

ys ialkaOh = 1.01 u
iy 1 u = 931 MeV fõ' 

ialkaOh wvq ùu =

      mrudKqjlska uqod yßk Yla;sh =

23 -1 wej.dâfrda wxlh 6.02 × 10  mol kï      .%Eï 1 la úLKavkfhka uqod yßk Yla;sh cQ,a j,ska .Kkh lrkak'    

Wod (-       i|yd fuu w.h =

ridhksl ixfhda. j, mrudKq tlsfklg ne£ we;af;a tajdfha msg;u ljp j, we;s bf,lafg%dak iyNd.S 

ùfuka iEfok ridhksl nkaOk uÕska jk w;r kHIaÀl kshqla,sfhdak m%n, kHIaÀ n, j,ska ne£ mj;S' 

ridhksl m%;sls%hdjl§ uqod yefrk Yla;shg jvd kHIaÀl m%;sls%hdjl§ uqod yefrk Yla;sh b;d úYd, fõ' 

Wod (- CH  wKqjla oykh ùfï§ 9 eV muK Yla;shla uqod yßk w;r kHIaÀhla úlKavkfha§ 200 MeV mgl 4

Yla;shla uqod yÍ' 

1 MeV ............................................... J

D
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mrudKql ialkaO tallh (Atomic mass unit)

-271a, m , u (1U) = 1.66 × 10  kg fõ' 

whskaiaghskaf.a ialkaO Yla;s iólrKh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ' 

fï wkqj 1 U = ...................................................... MeV

j¾;udkfha mrudKql ialkaO tallh" talSlD; ialkaO tallh (Unified atomic mass unit) f,i y÷kajhs' 

by; wdldrhg isg¿u ia:dhS kHIaÁka i|yd tajdfha n|k Yla;sh (B) .Kkh l, yel'

 

fndfyda kHIaÁka i|yd uOHkH n|k Yla;sh         ys w.h 8 MeV muK fõ' 

ialkaO wxlh (A) iuÕ uOHkH n|k Yla;sh 

m%ia:drhg wkqj        by, kHIaÀ ia:dhs fõ' 

hqf¾kshï úlkaOkfha§ ,efnk kshqfg%dak fjkia hqf¾kshï )) lrk fyhska )) uqod yÍ'

odu m%;sls%hdjlg Ndckh ùug úlsrKYS,S iuia:dkslfha ialaOh wju ksYaÑ; ialkaOhlg jvd jeä úh hq;= fõ' 
fuu wju ksYaÑ; ialkaOh wjê ialkaOh f,i y÷kajhs' 

kHIaÀl úLKavkh m%;sls%hdjlska msgjk Yla;shg wu;rj we;s jk Ba yd U jeks wia:dhs úlsrKYS,S kHIaÁka 

f.ka Ôj jia;=kag ydkslr a, b, g jeks úlsrK msg lrhs' kHIaÀl fndañn ;=, isÿjkafka fujeks kHIaÀl 

úLKavk odu m%;sls%hdjls' ̂md,kh fkdl,& 

fojk f,dal hqoaOfha§ wefußldj úiska cmdkfha ysfrdIsud iy kd.idls k.rj, fy,kq ,enqfõ fujeks 

kHIaÀl fndaïn folls' fuys§ ,laI ixLHd; ckhd urKhg m;ajQ w;r b;d úYd, jYfhka foam, ydks úh' 

tys§ mßirhg tla jQ úkdYldÍ úlsrK j,ska we;s jQ wys;lr m%;sM, iEfyk ld,hla hk ;=re mej;sk'
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kHIaÀl m%;sls%hdldrl (Nuclear Reactors)

md,khg hg;a l, kHIaÀl úLkavl odu m%;sls%hdjla uÕska úoHq;a n, Yla;sh W;amdokh lsÍu fuys§ isÿfõ' 

úLkavk odu m%;sls%hd i|yd wvqfjys kshqfg%dak iqÿiq ksid kshqfg%dak j, fõ.h wvqlr tajd md,khla hgf;a 

úLkavk m%;sls%hdj,g fhdod .ekSu fuys§ isÿfõ' kshqfg%dak j, fõ.h wvq lsÍug ñksrka l=Üá fhdod .kS' tajdg 

ix>gl (moderators) hhs lshkq ,efí' 

v

v

kHIaál Yla;sh

mrudKqjl kHIaÀh (-

vúoHq;a jYfhka WodiSk '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' iy úoHq;a jYfhka Ok '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iukaú; fõ'

vfuu wxY= foj¾.hu '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' kue;s fmdÿ kulska y`ÿkajhs'

vúoHq;a jYfhka Ok f,i wdfrdams; fm%dafgdak l=f,dau úl¾IK n, o wNsnjd kHIaáh ;=< tlsfkl iu`. yd 

kshqfg%dak iu`. b;d m%n, kHIaál n, u.sks'

vfïjd ne§ mj;skafka b;d m%n, kHIaál n, uÕsks' 

vkHIaál n, wxY=j, wdfrdamK u; r`od fkdmj;S'

vfm%dafgdak folla w;r" kshqfg%dak folla w;r" fm%dafgdakhla yd kshqfg%dakhla w;r l%shd lrk kHIaál n, tlu 

fõ'
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n`ok Yla;sh (Binding Energy)

v́kEu mrudKq kHIaáhl ialkaOh th iE§ we;s n iy p j, ialkaOhg jvd wvq fõ'

vfuu fjkig fya;=j kshqla,sfhdak tl;= ù kHIaáhla iE§fï § wêl Yla;shla uqod yeÍuhs'
2fuh E = mC  u.ska .Kkh l< yels h'

vfuu Yla;sh kHIaáfha n`ok Yla;sh f,i y`ÿkajhs'

vkHIaáhla tys ix>gl kshqla,sfhdakj,g fjka lsÍug wjYH Yla;sh n`opk Yla;shg iudk fõ'

Wod (-  p folla iy n follska iukaú;          kHIaáh i,luq'

     kHIaáfha ialkaOh = 4.00260u 

fm%dafgdakhl ialkaOh = 1.00783u

kshqfg%dakhl ialkaOh = 1.00867u

                    kHIaáfha n`ok Yla;sh fidhkak'

.eg¨

iQ¾hhdf.a u;=msg WIaK;ajh 600K f,i yd lDIK jia;=jla f,i i,ld iQ¾hhd u;=msg tall j¾.M,hlska 
-3 -2 -4

Yla;sh úfudapkh ùfï YS>%;djh .Kkh lrkak' b = 6 x 10 wm k  f,i i,lkak'

5iQ¾hhdf.a wrh 10 x 10 km f,i i,ld iQ¾hhdf.a uq¿ mDIaGfhkla Yla;sh úfudapkh ùfï YS>%;djh fidhkak' 

iQ¾hhdf.a u;=msg WIaK;ajh 600K fõ'

iQ¾hhdf.a mDIaGfhka tla ;;aamrhl § msgjk Yla;sh ,nd .ekSu i`oyd 100W n,an fldmuK m%udKhla ±,aúh 

hq;= o@

5 -2TlaislrKh fkdjQ Tn ouk ,o gx.aiagka lene,a,la 2000K § 2.4 x 10 wm  Yla;shla W;ai¾ckh lrhs' fuu 
-8WIaK;ajfha § gx.aiagkaj, mDIaÁl úfudapl;dj .Kkh lrkak' 6 = 5.67 x 10  

iQ¾hhdf.a mDIaGfha WIaK;ajh 5800K f,iska f.k thska Wmßu ;Sj%;djfhka Yla;sh úfudapkh lrk ;rx. 
-3wdhdu fidhkak' (lm) fidhkak' ùka ksh;h C = 2.89 x 10 mk fõ'

0
ñksia  isrerl ifï idudkH WIaK;ajh 35 C muK fõ' fifuka úfudapkh jk úlsrKhkaf.a WÉp ;Sj%;djhg 

wod< ;rx. wdhduh lm fidhkak'

0 6 -2
127 C WIAK;ajfha we;s laIKsl jia;=jlska 1 x 10 wm  YS>%;djhlska úfudapkh lrhs' Yla;sh úfudapkh ùfï 

6 -2YS>%;djh 16 x 10 wm  jkafka my; ljr WIaK;ajhl § o@

6
iQ¾hhdf.ka iy pkaøhdf.ka Wmßu ;Sj%;djfhka úlsrK Yla;sh uqod yeÍu ;rx. wdhdu ms<sfj<ska 1 x 10 m yd 

41 x 10 m fõ kï tAjdfha WIaK;aj w;r wkqmd;h fidhkak'

lDIaK jia;=jlska tAll lafIa;% M,hlska tAll ld,hl § ksl=;a jk úlsrK Yla;sfha tk tla ;rx. wdhduhkag 

wod< w.h olajka m%ia;drh kej; w`Èkak'    

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)
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