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nfhda - idjd kshuh [ Biot - Savart law ]

1819 § Tiafgâ úiska Odrdjla f.k hk ikakdhlhla iómfha pqïnl lafIa;%hla we;sjk nj wkdjrKh lr

.;a;dhska miqj úúO ia:dk j,§ tu pqïnl lafIa;%fha m%n,;dj fiùu i|yd kshu bÈßm;a úh' nfhda - idjd kshuh

hkq tjekakls'

 µ, i,ld n,k udOHfha pqïnl mdr.uH;dj ( permeability ) f,i ye¢kafõ' µ ys tall T m A-1 fyda  Hm-1 fõ'

(H- fykaß)

 ßla;hl pqïnl mdr.uH;dj µ0 = 4 × 10-7 Hm-1

( permeability of free space  )

 idfmaCI mdr.uH;dj (µr)  =

 .=re;ajdCI_K " iaÓ;a úoHq;a yd pqïnl hk lafIa;% j._ ;=ku m%;sf,dau j._ kshu  inverse square law :       ms<sm§'

udOHhfha mdr.uH;dj (µ)
ßla;hl mdr.uH;dj (µ0)
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B ys ÈYdj fiùu  ( Finding the direction of dB  )

01'iqr;a kshuh (-

iqrf;a uymg we`.s,a, wfkla we`.s,sj,g ,ïnlj ;nd uymg we`.s,a, Odrdfõ ÈYdjg fhduq

l, úg wfkla we`.s,s N%uKh jk ÈYdfjka pqïnl n, f¾Ldj, ÈYdj ,efí'

02'uelaiafj,af.a ̂  iqr;a & lial=remamq kshuh (-

iqr;a lial=remamqjl ̂  fyda bial=remamq weKhl & ;=v .uka .kakd ÈYdjg Odrdj mj;sk úg

tys yssi N%uKh jk ÈYdjg n, f¾Ld mj;S'

 by; kshu fol u.skau ,nd fokafka n, f¾Ldj, ÈYdjhs' wNsu; ,CIhl§ n, f¾Ldj,g

we¢ iam¾Ylfha ÈYdfjka B ys ÈYdj fidhd .; yel'

wmßñ; È.e;s iDcq ikakdhlhla wjg B
( B around a infinitely long current carrying straight wire  )

jD;a;dldr ikakdhlhl flakaøfha B
( B at the centre of a current carrying circular coil)



Samitha Ratnayake - 3 - Innovative Physics

 fujeks jD;a;dldr ikakdhlhl flakaøfha B ys ÈYdj fiùug iqr;a kshuh fhdok úg kshufha ta ta we`.s,sj,ska

fmkajk rdYS udre lr fh§u myiq fõ'

 by; iQ;%h 2rad (3600) i|yd neúka  fldaKhla iys;

pdmhla i|yd

2

 ×

 jg N ixLHdjla i|yd

B =   × N ^N - mQ¾K ixLHdjlau ùu w;HdjYH fkdfõ'&

È.= mßkd,sldjl wCIh Tiafia B

( B along the axis of a long current carrying solenoid )

1 m l È.l jg N m%udKhla we;s fmdgj,a b;d iómj T;d ;sfnk wmßñ; È.e;s

Rcq mßkd,sldjl wCIh u; jQ ,CIhl i%dj >k;ajh B kï"

B = µNI

 flá mßkd,sldjl wCIh wi, i%dj >k;ajh fiùugo by; iQ;%h wdikak

jYfhka fhdod .kq ,efí'

 flá mßkd,sldjlska WmÈk pqïnl lafIa;%h" oKav

pqïnlhlska WmÈk pqïnl lafIa;%h mßÈu fõ'

flá mßkd,sldjlska WmÈk pqïnl lafIa;%fha O%ej fidhd .ekSfï§

tlafl,jrlska ksÍCIKh lrkak' ksÍCIKh lrk fl,jf¾§

Odrdj oCIsKdj¾; kï tu fl<jfrys yg.kafka oCIsK O%ejhls'

jdudj¾; kï W;a;r O%ejhls'

I
2r × 2r

I
2r

I
2r × 2

I
2r

wCIh
NI

B

I

ÿr

B

S N

ÿr

 by; iQ;%h 2r È.la i|yd neúka S È.e;s

pdmhla i|yd

2r

S ×   S

I
2r
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tla tla ikakdhlh wfkl u.ska ìys lrk pqïnl

lafIa;%h ;=, we;s Odrd f.k hk ikakdhl f,i

l%shd lrk neúka tajd u; n, yg .kS'

Odrd - Odrd wka;¾ l%shdj

( Current - current interaction )

x u.ska y ys we;s lrk i%dj >k;ajh B1 =

y ys tall È.la u; n,h F2 = B1 I2 × 1 Sin 900

=

y u.ska x ys we;s lrk i%dj >k;ajh B2 =

x ys tall È.la u; n,h F1 =   B2 I1 × 1 × Sin 

=

F1 = F2 jk w;r *af,ñxf.a ju;a kshuh fh¥ úg fmkS hkafka Odrd tlu ÈYdjg kï n,h wdCI_Khla nj;a Odrd

úreoaO ÈYdjg kï n,h úl¾IKhla nj;ah'

 iudk Odrd tlu ÈYdjg .,k úg  iudk Odrd úreoaO ÈYdjg .,k úg

weïmshrh w¾: ±laùu ( Definition of Ampere )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

I1

2r

I1 I2

2r
I2

2r

I2 I1

2r
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r
x

I2I1
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B1

yx

F1 F2

y



Samitha Ratnayake - 5 - Innovative Physics

taldldr pqïnl lafIa;%hl ;enQ Odrdjla f.k hk ikakdhl o`.rhla u; we;sjk jHdj¾;h

( Torque acting on a current carrying conductor coil placed in a uniform magnetic field )

i%dj >k;ajh B jQ taldldr pqïnl lafIa;%hl wj,ïnkh l, È. yd m<, a yd b jQ jg N ixLHdjlska hq;a I Odrdjla

f.k hk RcqfldaKdi%dldr ikakdhl o`.rhla 1 rEmfha ±lafõ'

o`.rfha flakaøh yryd hk o`.r ;,hg we¢ ,ïnlh ^o`.rfha wCIh& pqïnl lafIa;%h iu`. fldaKhla idok

wjia:djl§ moaO;sh foi by,ska neÆ úg fmfkk wdldrh 2 rEmfha ±lafõ'

PQ, QR, RS yd SP ikakdhl fldgia" pqïnl lafIa;%hl ;enQ Odrd f.; hk ikakdhl neúka tajd u; n, yg .kS'

FQR = FSP jk w;r *af,ñxf.a ju;a kshuh fh¥ úg fmkS hkafka tu n, m%;súreoaO ÈYdj,g ̂ talf¾Çhj& l%shd lrk

njhs' tajd o`.rfha oDV;dj u.ska ix;=,kh fõ'

PQ u; n,h FPQ  =  B I b Sin 900 = B I b
RS u; n,h FRS  =  B I b Sin 900 = B I b

FPQ = FRS jk w;r *af,ñxf.a ju;a kshuh fh¥ úg tu n, j, ÈYd rEmfha

olajd we;' tajd talf¾Çh fkdjk neúka n, hq.auhla yg .kS'}
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(1)



tu n, hq.aufha jHdj¾;h =    B I b × a Sin = B I A Sin 

ab = A hkq o`.rfha j¾.M,hhs'

o`.rfha jg N ixLHdjla we;s neúka" o`.rh u; l%shd lrk uq¿ jHdj¾;h  kï"

 = B I N A Sin 

 max = B I N A fuúg  = 900 ̂ o`.rfha wCIh lafIa;%hg ,ïnlh $ o`.rfha ;,h lafIa;%hg iudka;rh&

 min =  o   fuúg =  0   ̂ o`.rfha wCIh lafIa;%hg iudka;rh $ o``.rfha ;,h lafIa;%hg ,ïnlh&

 o`.rfha ;,h lafIa;%h iu`. idok fldaKh  jkúg"  = B I N A Cos

o`.rh u; l%shd lrk m%;smdok jHdj¾;h

( Restoring torque acting on the coil )

o`.rh" pqïnl lafIa;%h ;=, wj,ïnkh lr we;af;a x yd y yryd hk m%;Hia: fl¢ fyda i¾ms, ÿkq wdOdrfhks' o`.rh

u; l%shd lrk jHdj¾;h fya;=fjka o`.rh N%uKh jk úg fuu ÿkq weUf¾' tu

weUÍug tfrysj ÿkq ;=, m%;smdok jHdj¾;hla (G) yg .kS' m%;smdok jHdj¾;h" ÿkq weUrekq fldaKhg () iudkqmd;sl

fõ'

G   G =   k , k - wj,ïnkfha jHdj¾;k ksh;h

k =

ÿkq tall fldaKhlska weUÍfï§ yg .kakd m%;smdok jHdj¾;h "

jHdj¾;k ksh;h f,i w¾: ±lafõ'

 ÿkq weUrekq fldaKh " o`.rh N%uKh jQ fldaKhg iudk fõ'

 o`.rh iu;=,s; jQ úg  = G

B I N A Sin  = k 

i, o`.r .e,ajfkdaógrh

( Moving coil galvanometer )

iu;=,s; msysgqfï§ o`.rh ;=,ska .,k Odrdj (I)" o`.rh N%uKh jQ fldaKhg () iudkqmd;sl jk mßÈ i, o`.r

.e,ajfkdaógrh ksmojd ;sfí'fï i|yd by; ̂ 1& m%ldYkfhys Sin = 1 tkï  = 900 úh hq;=h' th ;Dma; lr .kq

,nkafka my; wdldrfha wÍh pqïnl lafIa;%hla ( radial magnetic field ) u.sks'

pqïnl O%ej " is,skavrdldrj ;kd tajd iu`. taldCIsl jk fia w;r ueog uDÿ hlv is,skavrhla ( cylindrical soft iron
core ) fh§fuka wÍh pqïnl lafIa;%hla ,nd .; yelsh'

G


Nm rad-1

rad
Nm
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±ka o`.rfha ́ kEu msysgqul§ tys ;,h lafIa;%hg iudka;r neúka ̂ 1& ys  = 900 fõ' fuúg"

B I N A = k  - o`.rh N%uKh jQ fldaKh

I 

Odrd ixfõ§;dj ( Current sensitivity )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

fjda,aàh;d ixfõ§;dj  ( Voltage sensitivity )

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

(2)

uDÿ hlv is,skavrh
r|jd we;s weKh
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wNHdi

01. Time target : 3  minutes

uOHfha mj;sk lïìfha 25 cm È.la u; n,h fidhkak'

02. Time target : 3  minutes

rEmfha ±lafjk mßos iDcqfldaKSj keuQ wkka; È.e;s lïì len,s

foll 10A ne.ska Odrd .,d hhs' PO = 2 cm yd QO = 4 cm kï uQ,

,CIHh jk O ys iïm%hqla; pqïnl i%dj >k;ajh fidhkak'

03. Time target : 2  minutes

i%dj >k;ajh 5 mT jQ taldldr pqïnl lafIa;%hlg ,ïnlj 100 A l Odrdjla f.k hk È.= iDcq lïìhla ;nd

;sfí' WodiSk ,laIHj, msysgqï fidhkak'

04. Time target : 3  minutes

iDcq fldaKdi%dldr lïì mqvqfõ Wi 20 cm o m<, 9 cm o jk w;r tys ;,fha AB
lïìh CD ys isg 1 cm wE;ska msysghs' mqvqj u; iïm%hqla; n,h fidhkak'

05. Time target : 3  minutes

iudka;r È.= ikakdhl folla óg¾ fldaÿjlg ,ïnlj tys 2 cm yd 6 cm i,l=Kq fol u; ;nd tajd ;=,ska

ms,sfj,ska I yd 3 I Odrd .uka lrjkq ,efí' lïì ksid we;sjk pqïnl lafIa;%fha WodiSk ,laIhla mj;skafka

ñg¾ fldaÿfõ l=uk i,l=K u; o @

06. Time target : 3  minutes

rEmfha ±lafjk yevhg kuk ,o ikakdhlh Èf.a i Odrdjla .,d hhs' 
fldaKh f¾ähk j,ska uek we;akï O flakaøfha iïm%hqla; pqïnl i%dj

>k;ajh fidhkak'

07. Time target : 3  minutes

my; rEmj, ±lafjk mqvqj, flakaøhkays pqïNl i%dj >k;aj fidhkak'

08. Time target : 2  minutes

tal flakaøSh jD;a;dldr lïì o`.r folla  yd  f,i kï lr ;sfí'  o`.rfha wrh"  o`.rfha wrh

fuka fo.=Khla jk w;r  o`.rh iEoSug fhdod .;a lïìfha os."  o`.rh iEoSug fhdod .;a lïìfha os.

fuka 10 .=Khls' o`.r foflka iudk úÿ,s Odrd .,d hdug ie,eiajQ úg  o`.rh ksid fmdÿ flakaøfha yg

.kakd pqïnl i%dj >k;ajh 1T kï  o`.rh ksid fmdÿ flakaøfha yg .kakd pqïnl i%dj >k;ajfha

úYd,;ajh fldmuKo@

10 A

10 A

10 A

10 A





QO P

 A H C J D

R2

R1

i
i a

i i


b

P

r

i   i

r

i 

i  i


r


i


O

30 A 10 A

3 m 10 m

20 A

A C

B D

10 A20 A



Samitha Ratnayake - 9 - Innovative Physics

09. Time target : 3  minutes

rEmfha ±lafjk f,day uqÿfõ by< w¾O jD;a;fha yrialv fuka my< w¾O

jD;a;fha yrialv isõ .=Khls' uqÿfõ wrh 2 cm fõ' uqÿj ;=,ska 5 A Odrdjla

.,k úg uqÿfõ flakaøfhys we;sjk pqïnl i%dj >k;ajh fidhkak'

10. Time target : 2  minutes

wrhhka 1 m yd 2 m jQ tal flakaøSh lïì o`.r folla ilid we;af;a tajdfha ;, tlsfklg ,ïnl jk mßosh'

tajd ;=,ska ms<sfj,ska 1 A yd 2 A Odrd .,d hdug ie,eiajQ úg fmdÿ flakaøfha iïm%hqla; pqïnl i%dj >k;ajh

fidhkak'

11. Time target : 2  minutes

È.= oÕrhl 10 cm fldgil fmdg 50 T;d we;' th u; ;j;a lïì oÕrhla T;d we;af;a tu 10 cm fldgi

u; fmdg 100 la mj;sk f,ih' wNHka;r oÕrh ;=<ska 1 Odrdjla .,d hk úg oÕr uOHfha iïm%hqla;

pqïNl lafIa;%fha úYd,;ajh Y+kH ùu msKsi msg;ska jQ oÕrh ;=<ska heúh hq;= Odrdfõ úYd,;ajh fidhkak'

12. Time target : 2  minutes

q wdfrdamKhla wrh r jQ jD;a;dldr m:hl .uka lrkqfha  v fõ.hlsks' m:fha flakaøfha ckkh jk pqïNl

lafIa;%fha úYd,;ajh fidhkak'

13. Time target : 2  minutes

È. iudka;r ikakdhl folla ;=<ska iudk Odrd .,k úg tajd w;r l%shd lrk n,h Ffõ' tla tla

ikakdhlfha Odrdj fo.=K lr ikakdhl w;r ÿr f;.=Khla jkfia jeä l,fyd;a tajd w;r l%shd lrk kj

n,h l=ula fõo @

14. Time target : 2  minutes

jdfka i¾ms, ÿkakl È. 40 cm jk w;r tys fmdgj,a tlsfkl yd iam¾Y fkdù mj;S' fï ;=,ska ksh;

Odrdjla .,k úg tys uOH ,CIfha i%dj >k;ajh B1 fõ' ±ka fuu ÿkak tys È. 90 cm jk f;la weo uq,a

Odrdju hejq úg tys uOH ,laIHfha i%dj >k;ajh B2 fõ' B1/ B2 wkqmd;h fidhkak'

15. Time target : 3  minutes

Odrd ;=,djl ir, wdldrhla rEmfha ±lafõ' S hkq ñgrhg jg 2000 la

we;s È. mßkd,sldjls' ;sria f,i ;nd we;a;djQ o BC = 10 cm  yd CD =
3 cm jk mßÈ jQ ABCDEF iDcq fldaKdi%dldr ;U mqvqjla tu mßkd,sldj

yd fY%aKs.; f,i iïnkaO fldg ;sfí' AF wlaIh u; ksoyia f,i

új¾;kh lr we;s ;U mqvqfõ CD odrh mßkd,sldfõ wlaIhg ,ïNl

fõ' iaúÉPh jeiSfuka Odrdj .uka lrjQ úg iu;=,s;;dj we;s lr,Su

i|yd 0.2 g ialkaOfhka hq;= wdfrdaylhla wlaIfha isg 5 cm ÿßka ;eìh

hq;= fjhs' l Odrdfõ w.h fidhkak'

16. Time target : 3  minutes

rEmfha ±lafjk mßm:fha ish¿u fldgia ikakdhl jk w;r AB ;sriaj

;nd we;' AB g by<ska tlu isria ;,fha msysá CD kï ;sria ikakdhlhg

X yd Y Èf.a ksoyfia i¾mkh úh yelsh' CD ys tall È.l ialkaOh

5 mg m–1 kï 50A Odrdjla .,k úg CD iu;=,s;j ;sîu i|yd AB yd

CD w;r  ;sìh hq;= ÿr .Kkh lrkak' CD u; l%shd lrk pqïNl n,h

AB ;=< .,k Odrdj ksid muKla nj Wml,amkh lrkak'

S

C
1

D
1

A

B

E

Fwl
aIh

wik akdhl

wdOdrlh u;

wdfrdaylh

X Y

C D

A B

5 A
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17. Time target : 4  minutes

tlsfklg iudka;r È.= ;sria ikakdhl o~q folla 75 cm la ne.ska È. ieye,ä  ;ka;= follska t,a,d ;sfí'

o~q ;=< Odrdjla fkd.,k úg tajd 0.5 cm ÿßka tlu ;sria uÜgfï mj;S' o~q fol ;=<ska iudk Odrd .,d hk

úg tajd w;r ÿr 1.5 cm jk mßÈ iu;=,s; jkafka kï hejq Odrdfõ w.h;a tys ÈYdj;a fidhkak' o~q j,

f¾Çh >k;ajh 40 gm–1 fõ'  ( g = 9.8 ms–2 )

18. Time target : 3  minutes

rEmfha ±lafjk mßÈ È.= iudka;r lïì folla Èf.a iudk l Odrd

m%;súreoaO ÈYdj,g .,hs' lïì rEmfha ±lafjk ;,hg ,ïNl jk

w;r ms<sfj,ska A yd B ys§ ;,h yuqfõ' AB ys uOH ,laIh O jk w;r

O yryd hk AB ys ,ïN iuÉfþolh u; P msysgd we;' OP = x yd

OA = OB = a kï P ,laIfha iïm%hqla; i%dj >k;ajh

u.ska fokq ,nk nj fmkajkak'

19. Time target : 5  minutes

È.= iudka;r ikakdhl lïì 4la tajdfha yrialv mdohl È. a  iup;=i%hl Ys¾Ij,

mj;sk mßÈ rEmfha ±lafjk wdldrhg ;nd ;sfí' a = 20 cm jk úg yd tla tla

ikakdhlfha Odrdj 20 A jk úg iup;=ri% flakaøfha iïm%hqla; pqïnl i%dj >k;ajh

yd ÈYdj fidhkak' ̂  Odrd j, ÈYd rEmfha olajd we; &

lïì y;frysu Odrd tlu ÈYdjg jk úg tla tla lïìfha tall È.la u;

we;sjk n,h fidhkak' lïìj, Odrd by; rEmfha ÈYdj,g msysgk úg my,

jï fl,jr jQ lïìfha tall È.la u; n,h fidhkak'

20. Time target : 2  minutes

0.15 T i%dj >k;ajhlska hq;= lafIa;%hlg iDcqfldaKS f,i wlaIh msysgk mßÈ ;enQ 5 cm2 j¾.M,hla we;s ;ks

jgfha l=vd oÕrhla ;=<ska 10 A Odrdjla .,dhk úg ta oÕrh iu;=,s;;djfha ;nd .ekSug ljr jHj¾;hla

wjYH fõo @ oÕrh jg 20 lska iukaú; fõ kï ljr jHj¾;hla wjYH fõo @

21. Time target : 3  minutes

me;a;la 0.2 m jk iup;=ri%dldr oÕrhla 0.1 T lafIa;%hlg

i. iudka;rj

ii. ,ïnlj

;nd oÕrh ;=,ska 0.25 A Odrdjla hejQ úg ta u; l%shd lrk n, hq.aufha >Q¾Kh l=ulao @ oÕrfha ;,h

lafIa;%hg 600 la wdk; jQ úg by; >q¾Kfha w.h fldmuKo @

22. Time target : 2  minutes

wrh 0.5 cm jk jD;a;ldr lïì oÕrhlg fmdgj,a 500 la we;' lïì oÕrh i%dj >k;ajh 0.1T jk taldldr

pqïnl lafIa;%hl ;nd ta ;=<ska 1.0 A Odrdjla hjkq ,enQ úg" th ,lajk Wmßu jHdj¾;h fidhkak'

23. Time target : 3  minutes

i, oÕr .e,ajfkdaógrhl jg 25 lska hq;a" me;sj, È. 6 cm yd 3 cm jk iDcqfldaKdi%dldr lïì oÕrhla

0.5 T i%dj >k;ajhla we;s wßh pqïnl lafIa;%hl wj,ïNkh lr we;' oÕrfha m%;smdok n, hq.auh

1.2 × 10–5 Nm rad–1 kï 0.05 rad W;al%uKhla we;s úg oÕrh ;=<ska .,k Odrdj fidhkak'

 I a
(a2 + x2 )

×

×

a

a

a

a

A
p

X
B

a

O

1

1
a
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24. Time target : 3  minutes

uOHkH j¾.M,h 4 cm2 la jQ o jg 100 la iys; iDcqfldaKdi%dldr lïì oÕrhla i%dj >k;ajh 0.05 T jQ

taldldr pqïNl lafIa;%hl t,ajd we;' wj,ïnkfha weUreula fkdue;s úg oÕrfha ;,h pqïnl lafIa;%hg

iudka;r fõ' oÕrh ;=<ska 1 mA l wkjrk úÿ,s Odrdjla .,k úg th 600 lska W;al%uKh fõ' wj,ïnkfha

1 rad weUreula i|yd Wjukd jHdj¾;k hq.auh fidhkak'

25. Time target : 3  minutes

È. 10.0 cm yd m<, 5.0 cm jqo fmdgj,a 20 lska hqla; jQo OPQR
 iDcqfldaKdi%dldr lñì oÕrhla rEmfha fmkajd we;s mßÈ tys ;,h

isriaj o i%dj >k;ajh 0.50 T jk taldldr pqïNl lafIa;%hlg 300 lska

wdk;j o ;nd OR mdofhka wijq lr we;' oÕrh ;=<ska 1 = 0.10 A
Odrdjla hejQ úg oÕrh ,lajk jHdj¾;fhys úYd,;ajh yd ÈYdj

fidhkak'

26. Time target : 3  minutes

jg 50 la we;s iDcqfldaKdi%dldr lïì oÕrhla 10–2 T úYd,;ajhla we;s taldldr pqïNl lafIa;%hlg iudka;rj

tys ;,h msysgk mßÈ tlS lafIa;%fhys isria f,i t,a,d ;sfnhs' oÕrfha Wi yd m<, ms<sfj,ska 5 cm yd 2 cm
fõ' wj,ïnkfha jHdj¾;k ksh;h wxYlhg ksõgka óg¾ 10–9 kï oÕrh 300 lska W;al%uKh lsÍu i|yd th

;=<ska heúh hq;= Odrdj fidhkak'

27. Time target : 3  minutes

È. L jQ lïìhla i Odrdjla f.k hhs' th jD;a;dldr mqvqjla iEfok fia kud i%dj >k;ajh B jQ taldldr

pqïNl lafIa;%l ;enQ úg Wmßu jHdj¾:hla yg .kafka jg .Kk 1 la jk úg nj;a tu Wmßu

jHdj¾:h           u.ska fokq ,nk nj;a fmkajkak'

28. Time target : 3  minutes

wdfrdamkh q jq wxY=jla wrh a jQ jD;a;dldr m:hl v fõ.fhka .uka lrhs' fuúg we;sjk uOHkh Odrdjg

iudk Odrdjla f.k hk wrh a jQ lïì mqvqjla i%dj >k;ajh B jQ taldldr pqïnl lafIa;%hl ;enQ úg we;s

jk Wmßu jHj¾;h fidhkak'

29. Time target : 3  minutes

3 A Odrdjla f.k hk È.= mßkd,sldjl 0.4 m È. fldgil jg 500 la ;sfí' wrh 0.01 m jQ jg 10 la we;s

0.4 A Odrdjla f.k hk jD;a;dldr oÕrhla mßkd,sldj uOHfha r|jd we;af;a oÕrfha wlaIh mßkd,sldfõ

wlaIhg ,ïNl jk mßÈh' oÕrh iu;=,s;j ;nd .ekSug wjYH jHdj¾;h fidhkak'

30. Time target : 4  minutes

wrh 20.0 cm yd ialkaOh 80.0 g jq taldldr mßjdrl f.da,h

jgd rEmfha ±lafjk wdldrhg jg 5 lska hq;= jk fia ikakdhl

oÕrhla T;d ;sfí' lïì mqvqfõ ;,h f.da, flakaøh yryd hk

w;r th wdk; ;,hgo iudka;r fõ' isriaj by,g l%shd lrk

i%dj >k;ajh 0.350 T jq taldldr pqïnl lafIa;%hla fhÿ úg

f.da,h wdk; ;,h Èf.a fkdfmr<Sug kï ljr Odrdjla lïì

mqvqj Èf.a heúh hq;=o @

31. Time target : 3  minutes

.e,ajfkdaógr folla tajdfha oÕr w;r fjki yereKq úg i¾jiu fjhs' tajd ms<sfj,ska jg 50 lska yd 500

lskao 10  l m%;sfrdaOhlska yd 600 l m%;sfrdaOhlskao hqla; fjhs' fuu oÕr fol ú'.d' n,h 2.5 V yd

wNHka;r m%;sfrdaOh 50  jk fldaIhla iuÕ fjk fjku iïnkaO l, úg ,efnk W;al%uKj, wkqmd;h

fidhkak'

L2iB
4

R X
Q

0
X P

Y

B

300

Z
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32. Time target : 3  minutes

i, oÕr .e,ajfkdaógrhl jg 10 lska yd 4 m%;sfrdaOhlska hq;= oÕrh bj;a fldg ta fjkqjg jg 100 lska

yd 160  l m%;sfrdaOhlska hq;= fojk oÕrhla fhÿj fyd;a

i. Odrd ixfõ§;dj

ii. fjda,aàh;d ixfõ§;dj

fjkia jkafka ljr idOlj,ska ±hs fidhkak' wfkla ish¿u ,laIK fkdfjkiaj mj;S hehs Wml,amkh

lrkak'

33. Time target : 4  minutes

m%ldY ,sjrhla iys; .e,ajfkdaógrhl oÕrfha j¾.M,h 4 cm2 yd fmdgj,a .Kk 200 fõ' oÕrh wj,ïNkh

lr we;s fmdia*¾ f,dalv lïìfha 1800 l jHj¾;khla isÿ lsÍug 2 × 10–7 Nm n, hq.auhla wjYH fõ' oÕrh

u; l%shd lrk pqïnl lafIa;%fha i%dj >k;ajh 0.2 T kï wj,ïnk lïìhg iïnkaO lr we;s ;, o¾mKfha

isg lm ÿßka msysá mßudKh Tiafia wdf,dal ,mh 1 mm ÿrla úia:dmkh ùu i|yd oÕrh ;=,ska .,d hd hq;=

Odrdj fidhkak'

34. Time target : 10  minutes

.=re;ajdl¾IK n, yd iaÓ;s úoHq;a n, w;r we;s iudklï yd fjkialï fudkjdo @

ialkaO 1.67×10–27 kg yd wdfrdamKh +1.6×10–19 C jk P yd Q fm%dafgdak folla rEmfha fmkajd we;s mßÈ 1 cm
mr;rhlska ;nd we;' tajd w;r l%shdlrk .=re;ajdl¾IK n,h" iaÓ;s úoHq;a n,h yd ii|k l< fkd.sKsh

yels ;rï l=vd nj fmkajkak'

^id¾j;% .=re;ajdl¾IK ksh;h G = 6.67×10–11 N m2 kg–2,              = 9×109 N m2 C–2)

±ka Q fm%dafgdakh" ksYap,j we;s P fm%dafgdakh jgd wrh 1 cm jk jD;a;hla Tiafia olaIsKdj¾;j .uka

.kafka hhs i,lkak'

i. P fm%dafgdakh u; l%shdlrk úoHq;a lafIa;% ;Sj%;djfha úYd,;ajh .Kkh lrkak'

ii. Q fm%dafgdakh ;;amrhlg mßN%uK f ixLHdjla we;s lrhs kï" jD;a;fha mßêh Tiafia .,d hk iM,

I Odrdj" I = ef f,iska ,súh yelsh' fuys e hkq fm%dafgdakfha wdfrdamKhhs' f = 103 Hz kï" fuu Odrdj

ksid flakaøfha we;sjk pqïnl i%dj >k;ajfha úYd,;ajh yd ÈYdj ks¾Kh lrkak'

iii. fuu pqïnl lafIa;%h ksid P fm%dafgdakh u; n,hla we;sfõo @ Tfí ms<s;=r meyeÈ,s lrkak'

iv. p,kh jk Q fm%dafgdakh" by; I Odrdju /f.k hk ;=kS jD;a;dldr lïì mqvqjla u.ska m%;sia:dmkh

l< úg (i) yd (ii) ys .Kkhka kej; lrkak'

1
40

= 10–7 Tm A–1
0

4(                        )

P Q
1 cm
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35. Time target : 15  minutes

Tn Ndú; lrk ixfla; ish,a,u meyeÈ,sj y÷kajñka

nfhda - ijd¾Ü kshuh .Ks;uh m%ldYkhla f,i

,shd olajkak' m%ldYkh yd iïnkaO ish¨u úp,H

rdYSkaf.a ÈYdjka rEmigykla u.ska olajkak'

I Odrdjla f.khk wkka; È.lska hq;a isyska iDcq

ikakdhlhl isg r ÿrlska ,CIHhl pqïnl i%dj

>k;ajh B, i|yd m%ldYkhla ,shd olajkak'

rEmfha olajd we;s mßÈ iDcqfldaKsl mqvq folla

iEfok fia kud we;s" 10 A Odrdjla /f.k hk XY,
lïìh" AB iy CD hk È. iDcq iudka;r lïì

folla w;r iuñ;slj ;nd we;af;a mqvqj, È. me;s

AB iy CD g iudka;r jk fiah'

rEmfha olajd we;s wkaoug È. lïì folg iudka;rj we;s XY lïìfha ish¨u lïì fldgiays È. 20 cm
ne.ska jk w;r tu fldgia w;r 10 cm mr;rhla we;' ish¨u lïì tlu ;,hl we;ehs Wml,amkh lrkak'

i. AB lïìh u.ska Wvq w;g (BA) 20 A Odrdjla /f.k hkafka kï tu Odrdj u.ska we;s flfrk pqïnl

lafIa;%h ksid XY lïìh u; fhfok iïm%hqla; n,fha úYd,;ajh iy ÈYdj fidhkak'

ii. XY lïìh u; i;H jYfhkau l%shdlrk iïm%hqla; n,fha úYd,;ajh (i) ys§ .Kkh l< w.hg

iudkfõo @ Tnf.a ms<s;=r meyeÈ,s lrkak'

iii. ±ka AB lïìhg wu;rj CD lïìh Èf.ao 20 A Odrdjla AB ys Odrdfõ ÈYdjg m%;súreoaO ÈYdjg (CD)
.,kafka kï AB ys iy CD ys .,k Odrd u.ska we;s flfrk pqïnl lafIa;% ksid XY lïìh u;

l%shdlrk iïm%hqla; n,fha úYd,;ajh fidhkak' .Kkh lsÍulska f;drj mjd ms<s;=r ,nd .ekSug

Tng wjldY we;' tfy;a tjekakl§ flá meyeÈ,s lsÍula wjYH fõ'

iv. XY g wh;a P ,CIHhg ol=Kq me;af;a msysgk lïì hq.,h ksid we;sjk iïm%hla; pqïnl lafIa;%h

.ek woyia olajkak'

=    1.0 × 10–7 T m A–1





0

4
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MCQ

Time target : 20 minutes

01. A yd B hkq tal flakaøsh ikakdhl j<¨ folls' tajd rEmfha ±lafjk mßÈ I1 yd I2

Odrd f.k hhs' j<¨ j, wrhkaf.a wkqmd;h 1 : 2 jk w;r j<¨ u.ska flakaøfha

ìys lrk i%dj >k;aj w;r wkqmd;h 1 : 3 fõ' I1 / I2 iudk jkafka"

1' 1/6 2' 1/4 3' 1/2
4' 1/3 5' 1

02. jD;a;dldr yrialvlska hq;a rEmfha ±lafjk wdldrfha ikakdhlhla ;=,g I Odrdjla

we;=¿ fõ' AB       XY kï yd  ,ËHj, i%dj >k;aj ms<sfj,ska B1, B2 yd  B3

kï"

1' B1> B2> B3 2' B1< B2< B3

3' B1= B2< B3 4' B1= B3> B2

5' B1= B2= B3

03. tlsfkflys wrh R ne.ska jQ i¾jiu uqÿ ;=kla tlsfklg ,ïnlj ;nd we;af;a rEmfha ±lafjk mßÈh' tla

tla uqÿj ;=, Odrdj I kï fmdÿ flakaøfha iïm%hqla; pqïnl i%dj >k;ajh jkafka"

1' 0 2'

3' 4'

5'

I

B

A

Y

X







2R
3oI

-2( oI
2R

)1 23 )-(

2R
oI2

2R
oI

04. wrh R jQ jD;a;dldr ikakdhl j<,a,la ;=,ska I Odrdjla .,d hEug ie,eiajQ úg tys flakaøfha pqïnl i%dj

>k;ajh B1 fõ' ±ka tu lïì lene,a,u f.k wrh R/n jk wdldrfha j<,a,la ;kd t;=,ska I Odrdj .,d

hdug ie,eiajQ úg flakaøfha i%dj >k;ajh B2 fõ' B1 / B2 ys w.h jkafka"

1' 2' n 3' n 4' n2 5'

05. rEmfha ±lafjk wdldrhg kjk ,o lïìhla ;=,ska I Odrdjla .,d hhs'

O flakaøfha iïm%hqla; pqïnl i%dj >k;ajh jkafka"

1'           + 2'           +

3' 4'           +

5'           +

1
2 1

n
1
2

1
n2

0I
2a

0I
2b

30I
8a

0I
8b

0I
8b

0I
8a

0I
8a

0I
8b

0I
8a

0I
3b

_
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I
4a
I
4a

I
a

I
4a
I
4a

I I
x x1

2d

06. rEmfha ±lafjk mßÈ iudk I Odrd f.k hk È.= iudka;r lïì folla XY ;,fha ;sfí' YZ ;,fha we;af;a

tu Odrdju f.k hk wrh a jQ w¾O jD;a;dldr ikakdhl oÕrhls' C ys iïm%hqla; pqïnl i%dj >k;ajh

jkafka"

1' 2'       

3'        + 4' –16

5' 0

07. wmßñ; È.e;s iDcq iudka;r isyska lïì folla tlsfklg 2d ÿßka ;nd we;af;a lvodisfha ;,hg ,ïnlj

x wCIh u;h'

rEmfha ±lafjk mßÈ lïì fol ;=,ska iudk Odrd .,d hdug ie,eiajQ úg xx' f¾Ldj Tiafia pqïnl i%dj

>k;ajfha úp,kh jvd;a fyd¢ka ksrEmKh lrkafka my; l=uk m%ia:drho @

1' 2' 3'

4' 5' by; lsisjla ksjerÈ fkdfõ'

08. P yd Q hkq tlu lïìfhka idod we;s jD;a;dldr j<¨ folls' Q ys wrh" P ys wrh fuka fo.=Khla kï"

tajdfha flakaøj, pqïnl i%dj >k;aj iudk ùu i|yd tajd iïnkaO l, hq;= úNj wka;rhka ms<sfj,ska"

1' VQ = 2Vp 2' VQ= 3Vp 3' VQ = 4Vp 4' VQ = 1/2Vp 5' VQ = 1/4Vp

09. me;sj, È. l yd b jQ m ialkaOfhka hq;a iDcqfldaKdi%dldr ikakdhl mqvqjla tys

;,h ;sria jk mßÈ rEmfha ±lafjk wdldrhg ieye,ä  ;ka;= follska t,a,d

;sfí' mqvqfõ ;,hg iudka;rj olajd we;s ÈYdjg i%dj >k;ajh B jQ taldldr

pqïnl lafIa;%hla fhdod ;sfí' mqvqj Èf.a i Odrdjla .,d hkafka kï ;ka;=

foflka wvq wd;;sh we;s ;ka;=fõ wd;;sh jkafka"

1' 2' 3' 4' 5'
mg – Bb
     2

mg + Bb
     2

mg + 2iBb
 2

mg + 2Bb
       2

mg –2iBb
       2
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10. wmßñ; È.e;s Odrd f.k hk ikakdhl y;rla rEmfha ±lafjk mßÈ ;nd

we;af;a mdohl È. 40cm jk iup;=ri%hla iEfok mßÈh iup;=ri%fha flakaøh

iïm%hqla; pqïnl i%dj >k;ajh Y=kH ùu i|yd I ys úYd,;ajh yd ÈYdj úh

hq;af;a"

1' 4A  2' 2A  3' 2.5A  4' 3.6 A 
5' 1A  1

3

01. 4 × 10–6 N 02. 7.5 × 10–5 T 03. lïìfha isg 4 mm ÿßka

04. 7.2 × 10–4 N 05. 3 cm fyda 0 06.

07. i. ii. 08. 0.4 T

09. 4.71 × 10–5 T 10. 8.88 × 107 T 11. 1 / 2

12. vq / 4r2 13.         F 14. 9 / 4

15. 3.64 A 16. 1 cm 17. 14 A

19. 8 × 10–5 T, 8.48 × 10–4 N, 6.33 × 10–4 N 20. 7.5 × 10–5 Nm , 1.5 × 10–3 Nm

21. i.   1 ×10–3 ii. 0.5 × 10–4 Nm 22. 3.92 × 10–3 Nm

23. 26.67 A 24. 9.5 × 10–7 Nm rad–1 25. 4.33 × 10–3 Nm

26. 69 A 28. Bq Va / 2 29. 5.92 × 10–6 Nm

30. 0.73 A 31. 13 / 12 32. i.   10

ii. 1/ 4 33. 1.99 × 10–9 A

ms<s;=re - wNHdi

4
3

i
4

1
R1

1
R2

( )

i
24r

i
4

1
b

1
a( )
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34.i. iudklï

foj¾.hu

- n,h ms<sn| m%;sf,dau j¾. kshuhg wjk; ùu'

- È.= mrdihla we;s n, ùu'

- ixiaÓ;sl n, ùu'

^01 ne.ska Wmßu 02&

fjkialï

- .=re;ajdl¾IK n, ialkaO j, .=Ks;h u; r|d

mj;sk kuq;a iaÓ;s úµq;a n, wdfrdamKj,

.=Ks;hu; r|d mej;Su'

- .=re;ajdl¾IK n, ieuúgu wdl¾YKhla jk

kuq;a iaÓ;s úµq;a n, wdl¾YKhka fyda

úl¾YKhla úh yel'

fm%dafgdak fol w;r .=re;ajdl¾IK n,h

=

=

= 1.9 × 10_60 N

– – – 02

– – – 01

– – – 01

– – – 01

Gmm
r2

6.67 × 10_11 × (1.67 × 10_27 )2

(10_2)2

– – – 01

fm%dafgdak fol w;r iaÓ;s úµq;a n,h

=

=

= 2.3 × 10_24 N

 iaÓ;s úµq;a n,h yd ii|k úg .=re;ajdl¾IK n,h

fkdie,lsh yels ;rï fõ'

i. P fm%dafgdakh u; l%shdlrk úµq;a lafIa;% ;Sj%;dj

=

=

= 1.4 × 10_5 NC_1

ii. I = ef
= 1.6 × 10_19 × 103 A

flakaøfha we;sjk pqïnl i%dj >k;ajh

=

9 × 109 × (1.6 × 10_19 )2

(10_2)2
– – – 01

– – – 01

9 × 109 × 1.6 × 10_19

(10_2)2

– – – 01

1
4 

qq
r2

1
4 

e
r2

 I
2r

4  × 10_7 × 1.6 × 10_19 × 103

2 × 10_2
– – – 01

– – – 01

– – – 01

=

= 10_20 T

lvodis ;,hg ,ïnlj th ;=<g lafIa;%h l%shdlrhs'

iii. pqïnl lafIa;%h ksid P u; n,hla l%shd fkdlrhs'

P fm%dafgdakh ia:djrksid ̂ fyda p,kh fkdjk ksid&

iv. úµq;a lafIa;% ;Sj%;dj = 0 ^Y+kHh&

^lïìfhys jeämqr wdfrdamKhla fkdue;s ksid&

pqïnl i%dj >k;ajh = 10_20 T

35. B 

^,l=Kq ,nd.ekSug wod, ixfla; ksjerÈj y÷kajd Èh

hq;=hs' fyda my; i|yka f,i ±laúh hq;=hs'&

I - ikakdhlfha .,k Odrdj

l - úoHq;a uQ,djhjfha È.

r - ikakdhlfha isg wod, ,CIHhg ÿr

 - l yd r w;r fldaKh

B - l ksid we;sjk pqïnl i%dj >k;ajh

B j, ye¢kaùu fkdi,ld yßkak'&

(I,  yd B j, ksjerÈ ÈYdj ms<sn| ie,ls,su;a jkak'&

B =

I l sin 
r2

– – – 01

0I
2r – – – 01

E

F

G J M

H K N

0×20
2×0.1
2×10_7×20

0.1

– – – 01

– – – 01

i. EF u; pqïnl i%dj >k;ajh

=

= = 4×10_5 T

EF u; l%shd lrk n,h = BIL
= 4×10_5×10×0.2

= 8×10_5N 
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GH u; pqïnl i%dj >k;ajh =

 GH u; n,h =

= 4×10_5 N

JK u; l%shd lrk n,h =

= 2.67 × 10_5 N

MN u; l%shd lrk n,h =

= 2×10_5 N

XY u; iïm%hqla; n,h = 84 +      2   10_5

=    ×10_5

= 4.67×10_5 N ol=Kg

fyda 4.7×105 N ol=Kg

ii. Tõ

XY lïìfhka .,k Odrdj ksid tys úúO fldgia

u; l%shdlrk n, tlsfklg iu;=,s; jk ksid XY
jkwu;r n,hka l%shd fkdlrhs'

iii. 0 ^Y=kHhhs&

^ksjerÈ .Kkh lsÍu fyda my; fya;+ka i|yka lsÍu& CD ys

Odrdj ksid we;sjQ iïm%hqla; n,h AB ys Odrdfjka

we;sjQ n,hg iudk jk w;r ÈYdfjka m%;súreoaO fjhs'

iv. lïì hq., j, .,k Odrdjkaf.a ÈYdjka tlsfklg

m%;súreoaO ksid lïì hq.,fhka ndysr ,CIHhl pqïnl

lafIa;%h 0 fõ'

4×10_5 T
2

8×10_5

2
– – – 01

8×10_5 N
3

– – – 01

8×10_5 N
4

(                          )8
3

– – – 01

14
3(        )

^ksjerÈ ÈYdjg ,l=Kq 01 ksjerÈ m%udKhg ,l=Kq 01&

– – – 02

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

MCQ

01. 1 02. 5 03. 2 04. 1 05. 2

06. 2 07. 2 08. 3 09. 3 10. 2
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