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.e,ajfkdaógr [ Galvanometers ]

weógrhl;a" fjda,aÜ ógrhl;a" ´ï ógrhl;a uq,sl moku jkafka .e,ajfkdaógrhhs'

 uOH Y=kH fkdjk j¾.fha§ w.% ifodia f,i iïnkaO l, úg o¾Ylh W;al%uKh fkdfõ' uOH Y=kH j¾.fha§

w.% udrelr iïnkaOl, úgo o¾Ylh m%;súreoaO ÈYdjg W;al%uKh fõ'

 o¾Ylh mßudKfha fl,jrg meñKs úg" WmlrKh mQ¾K mßudK W;al%uKh olajkafka hehs lshkq ,efí'

fuúg .e,ajfkdaógrh ;=,ska .,k Odrdj zzmQ¾K mßudK W;al%uKh ,nd fok OdrdjZZ (current of full
deflection) f,i o .e,ajfkdaógrfha fofl,jr úNj wka;rh zzmQ¾K mßudK W;al%uKh ,nd fok úNj

wka;rhZZ (voltage of full deflection)f,i o ye¢kafõ' Odrdj fyda fjda,aàh;dj by; w.hka blaujQ úg oÕrh

mss<siaiS hd yelsh'

weógr    A
[ Ammeters ]

Odrdj uekSu i|yd l%udxlkh l, .e,ajfkdaógrhla weógrhla f,i ye¢kafõ'

R m%;sfrdaOh ;=,ska .,d hk I Odrdj uekSu i|yd tu Odrdju weógrh ;=,ska o .,d hk mßÈ R
iuÕ fY%aKs.;j weógrh fhÈh hq;=h'

weógrfha wNHka;r m%;sfrdaOh jk RA ys n,mEu ksid mßm:fha iul m%;sfrdaOh

jeäù ueksh hq;=j ;snQ Odrdj wvqfõ' fuu wvqùu wju lr .ekSug kï weógrfha

wNHka;r m%;sfrdaOh yels;dla l=vd úh hq;=h'

 wNHka;r m%;sfrdaOh Y=kH jk weógrhla mßmQ¾K weógrhla (ideal ammeter)
f,i ye¢kafõ'

uOH Y=kH fkdjk
j¾.h
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j¾.h
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weógrhl mßudK mßj¾;kh

[ Changing the range of an ammeter ]

hï Odrdjlg mQ¾K mßudK W;al%uKh fmkajk weógrhla iuÕ iudka;r.;j l=vd m%;sfrdaOhla fh§fuka th

Bg jvd jeä Odrdjla uekSu i|yd ilia lr .; yelsh' fuúg weógrfha mßudKh o iqÿiq mßÈ fjkia l, hq;=h'

Wod (- I Odrdjlg mQ¾K mßudK W;al%uKh ,nd fok weógrhla 10 I Wmßu Odrdjla uekSu i|yd úlrKh

(modify)  lrk wdldrh i,lkak'

kj weógrhg 10 I we;=¿ jk úg uq,a weógrh ;=,ska I o b;sß 9 I ,  r  ;=,ska o .,d hd hq;=h'

RA  ys yd r ys úNj wka;r iudk neúka "

±ka kj weógrhg ljr Odrdjla we;=¿ jqj o uq,a weógrh ;=,ska .,d hkafka bka 1/10 la muKs' tksid kj

weógrfha mdGdxlh ,nd .ekSug uq,a weógrfha mdGdxlh 10 ka .=K l, hq;=h'

 weógr iuÕ iudka;r.;j fhdok l=vd m%;sfrdaO —Wmm:˜ (shunts) f,i ye¢kafõ'

 mßudKh 10 ka .=K lsÍu i|yd  RA / 9  la o 20 ka .=K lsÍu i|yd

RA /19 la o ...  n j,ska .=K lsÍu i|yd RA / (n–1) la o ne.ska jQ Wmm: fhÈh hq;=h'

 Wmm: fh§u ksid weógrj, ixfõ§;dj (sensitivity) wvqfõ'

fjda,aÜógr   V
[ Voltmeters ]

úNj wka;r uekSu i|yd l%udxlkh l, .e,ajfkda ógrhls'

R m%;sfrdaOh yryd we;s úNj wka;rh jk V uekSu i|yd tu úNj wka;rh fjda,aÜógrh yryd o mj;sk mßÈ R
iuÕ iudka;r.;j fjda,aÜógrh fhÈh hq;=h'

V  =  IR  =  E –  I r

E r

I R

V
+ –
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fjda,aÜ ógrfha wNHka;r m%;sfrdaOh jk RV ys n,mEu ksid mßm:fha

iul m%;sfrdaOh wvq ù Odrdj jeäfõ' fuúg ueksh hq;=j ;snQ úNj

wka;rh V, V' olajd wvq fõ' fuu wvqùu wju lr .ekSug kï

fjda,aÜógrfha wNHka;r m%;sfrdaOh yels;dla jeä úh hq;=h'

 wNHka;r m%;sfrdaOh wmßñ; jk fjda,aÜógrhla mßmQ¾K

fjda,aÜógrhla (ideal voltmeter) f,i ye¢kafõ'

fjda,aÜógrhl mßudK mßj¾;kh

[ Changing the range of a voltmeter ]

hï úNj wka;rhlg mQ¾K mßudK W;al%uKh fmkajk fjda,aÜógrhla iuÕ fY%aKs.;j úYd, m%;sfrdaO fh§fuka

th Bg jvd jeä úNj wka;r uekSu i|yd ilia lr .; yelsh' fuúg fjda,aÜógrfha mßudKh o iqÿiq mßÈ fjkia

l, hq;=h'

Wod (- V úNj wka;rhlg mQ¾K mßudK W;al%uKh fmkajk fjda,aÜógrhla 10V Wmßu úNj wka;rhla uekSu

i|yd úlrKh lrk wdldrh i,lkak'

kj fjda,aÜógrfha w.% w;r 10V mj;sk úg uq,a fjda,aÜógrfha w.% w;r V o b;sß 9V , R  yryd o mej;sh hq;=h'

Rv  ys yd  R  ys Odrd iudk neúka "

±ka kj fjda,aÜógrfha w.% w;r ljr úNj wka;rhla mej;sh o uq,a fjda,aÜógrh yryd mj;skafka bka 1/10 la

muKs' tksid kj fjda,aÜógrfha mdGdxlh ,nd .ekSug uq,a fjda,aÜógrfha mdGdxlh 10 ka .=K l, hq;=h'

 fjda,aÜógr iuÕ fY%aKs.;j fhdok úYd, m%;sfrdaO zz.=KlZZ (multipliers) f,i ye¢kafõ'

 mßudKh 10 ka .=K lsÍu i|yd 9 Rv o 20 ka .=K lsÍu i|yd 19 Rv o ''' n  j,ska .=K lsÍu i|yd ( n –1 ) Rv o
ne.ska jQ .=Kl fhÈh hq;= h'

V' =  E – I'r   (I' > I)

E r
+ –
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 tla .=Klhla muKla we;s fjda,aÜógr ;ks mrdi fjda,aÜógr

f,io .=Kl lsysmhla we;s fjda,aÜógr nyq mrdi fjda,aÜógr

f,i o ye¢kafõ'

´ï ógr [ Ohmmeter ]

m%;sfrdaOh uekSu i|yd ilia l, .e,ajfkdaógrhls' ́ ï ógrhl l%shdldß;ajh my; WodyrK ;=,ska jgyd .ksuq'

mQ¾K mßudK W;al%uKh ,nd fok Odrdj 1A la yd wNHka;r m%;sfrdaOh 1 
jQ .e,ajfkdaógrhla S úp,H m%;sfrdaOhla yd fldaIhla iuÕ fY%aKs.;j iïnkaO

lr we;s wdldrh rEmfha ±lafõ' fldaIfha ú'.d'n 3V yd wNHka;r m%;sfrdaOh

1 fõ'

A , B w.% ̈ yqj;a l, úg mßm:fha Odrdj I kï"

I  =       u.ska"     I   =     =

±ka   I  =  1 A   jk f;la  S  iSre udre lruq'

1   =     S  =  1 

ñka miq  S fjkia fkdl, hq;=h'

±ka A , B w.% ¨yqj;a l, lïìh bj;a fldg A , B w;rg R m%;sfrdaOhla fh¥ úg'

I   =   =      R  =        –  3

fuu.ska úúO I  w.hkag wkqrEm R w.hka fidhuq'

I (A) R()

1 0
1/2 3
1/4 9
1/8 21

0 

 ´ï mßudKh f¾Çh tlla fkdjk w;r th lsheúh hq;af;a ol=fKa isg jugh'

;ks mrdi

nyq mrdi

1V

10V

100V

G
S

A B
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nyq ógrh  [ Multimeter/ AVO meter ]

Odrdj" fjda,aàh;dj yd m%;sfrdaOh hk rdYs ;=ku ueksh yels WmlrKhhs'

 m<uqj ukskq ,nk Odrd ̂ fyda fjda,aàh;d& j¾.h ^ir, -DC / m%;Hdj¾;-AC& f;dard .kak'

 ukskq ,nkafka Odrdjla o ke;fyd;a fjda,aàh;djla o hkak u; yd tys o< Wmßu w.h ljrlao hkak u;

Wmßu ixfõ§;djhlska mdGdxllshúh yels mrdih k h;=r Ndú;fhka f;dard .kak'

 mßudKfhka mdGdxl lshùfï § f;dard.;a mrdih ms<sn| ks;ru ie,ls,su;a jkak'

 m%;sfrdaO uekSfï § m<uqj k h;=r "Ohm" f,i i,l=Kq l, msysgqug f.k f.dia x , y w.% ̈ yqj;a lr Ohm
mßudKfha Y=kH fmkajk f;la Q úp,H m%;sfrdaOh iSreudre lrkak' bkamiq x,y w.% w;rg ueksh hq;=

m%;sfrdaOh fhdod Ohm mßudKfhka tys w.h lshjd .kak'
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glk h;=r ( Tap key)

iam¾Yl ysi my,g f;rmSfuka mßm:h

iïmq¾K flf¾' mßm:hla blaukska iïmq¾K

lr ì| ±ñh hq;= wjia:djla i|yd WÑ;h'

fmakq h;=r (plug key)

ysveig fmakqj we;=¿ lsÍfuka mßm:h iïmq¾K fõ'

§¾> ld,hla mßm:hla iïmq¾K lr ;eîu i|yd

WÑ; fõ'

i¾mK ysi ol=Kg p,kh lrk úg ndysr mßm:hg

,efnk m%;sfrdaOh jeäjk w;r i¾mK ysi jug

p,kh jk úg th wvqfõ'

C

I

I

A B
I

D
IP

I
R

C

A B

úp,H úNj wka;rh

P
D

m%;sfrdaO fmÜá  [ Resister box ]

okakd w.hlska hq;a mq¾K ixLHd;aul úp,H m%;sfrdaOhla mßm:hlg iemhSu i|yd fhdod .kq ,efí'

  oYl j¾.h (decimal type)  fmakq j¾.h  (plug type)

fmakQ j¾.fha§"

i. mßm:hg we;=¿ jQ m%;sfrdaOfha w.h bj;a l, fmakqj, i|yka m%;sfrdaO w.hkaf.a tl;=jg iudk fõ'

ii. '''' f,i i|ykaj we;s fmakqj bj;a l, fyd;a mßm:h úikaê fõ'

Odrd kshdul [ Rheostats ]

w.h lsheúh fkdyels tfy;a ika;;slj úp,kh l, yels úp,H m%;sfrdaOhla mßm:hlg iemhSu i|yd fhdod .kq

,efí' A yd B hkq lïì oÕrfha fofl,jr jk w;r C yd D w.% folu i¾mK ysig (P) iïnkaOh'

 úp,H m%;sfrdaOhla f,i  úp,H úNj iemhqula f,i

h;=re  (Switches / Keys)
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wNHdi

01. Time target : 2  minutes

m%Odk mßm:fhys .,k Odrdfjka 10% la muKla weógrh ;=,ska .,d hdug i,iajk Wm m:fha w.h

fldmuKo @ weógrfha uq,a m%;sfrdaOh 99  ls'

02. Time target : 2  minutes

m%;sfrdaOh 60  jQ .e,ajfkdaógrhl mQ¾K mßudK W;al%uKh fok Odrdj 0.50 mA fõ' fuh 0.10 A olajd

jQ Odrd ueksh yels weógrhla njg mßj¾;kh lsÍu i|yd l=uk m%;sfrdaOhla flfia iïnkaO l, hq;=o @

03. Time target : 2  minutes

i,oÕr .e,ajfkdaógrhl m%;sfrdaOh 10 o mQ¾K mßudK W;al%uh 0.01 A o fõ' 10 V mQ¾K mßudK

W;al%uhla we;s fjda,aÜógrhla njg th m;a lsÍug ta iuÕ l=uk m%;sfrdaOhla flfia iïnkaO l< hq;=o @

04. Time target : 3  minutes

mßudKh fldgia 50 lg fnod we;s .e,ajfkdaógrhl m%;sfrdaOh 25  fõ' 2 ×104 A Odrdjla .e,afkdaógrh

;=<ska .e,Sfï § tys o¾Ylh tla fnÿula olajd W;al%uKh úh' ógrh 25 V mrdihla olajd ilia lsÍug

l=uk w.hla we;s m%;sfrdaOhla fY%aKs.;j fhÈh hq;=o @

05. Time target : 2  minutes

mßmQ¾K fjda,aÜógrhla rEmfha ±lafjk mßÈ mßm:hlg fhÿfõ

kï tys mdGdxlh l=ula fõo @

06. Time target : 2  minutes

úoHq;a .dul n,h 6 V jQ o wNHka;r m%;sfrdaOh 0.3  jQ o negßhla wê

m%;sfrdaOhla iys; fjda,aÜógrhlg rEmfha mßÈ iïnkaO lr we;'

S iaúph jeiQ úg fjda,aÜógr mdGdxlh l=ulafõo @

07. Time target : 3  minutes

úoHq;a .dul n,h 10 V yd wNHka;r m%;sfrdaOh 25  jk negßhla 100  m%;sfrdaOhla (R) yryd iïnkaO

lr 500  m%;sfrdaOhla we;s fjda,aÜógrhla uÕska R yryd ;sfnk úNj wka;rh ukskq ,efí' fjda,aÜógrfha

mdGdxlh l=ula fõo @

08. Time target : 3  minutes

m%;sfrdaOh 5  jQ ñ,s weógrhla 1.5 mA Odrdjla i|yd mQ¾K mßudK W;al%uKhla olajhs' th"

i. 3 A  olajd lshúh yels weógrhla

ii. 15V olajd lshúh yels fjda,aÜógrhla njg m;a lr .kafka flfia o @

12 V
3 

4 
V

2.7 

S

V
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09. Time target : 4  minutes

weógrhla yd fjda,aÜógrhla wdOdrfhka m%;sfrdaOlhl w.h ks¾Kh lsÍug we;ehs is;kak' ́ ï lsysmhl

w.hlska hq;a X m%;sfrdaOlhla yd ́ ï oyia lsysmhl w.hlska hq;a Y m%;sfrdaOlhla Tng imhd ;sfí' my; tla

tla  mßm:h weiqßka X yd Y i|yd jvd iqÿiq mßm:h .=Kd;aulj fjka lr olajkak'

10. Time target : 3  minutes

m%;sfrdaOh 20 k jk fjda,aÜógrhla fjda,aàh;d iemhqula yryd iïnkaO l< úg th 44V mdGdxlhla

±laúh' m%;sfrdaOh 50 kjk fjk;a fjda,aÜógrhla tu fjda,àh;d iemhqu yrydu iïnkaO l< úg 50V
mdGdxlhla ±laúh' iemhqfuys úoHq;a .dul n,h fidhkak'

11. Time target : 3  minutes

úoHq;a .dul n,h 1.5 V yd wNHka;r m%;sfrdaOh 0.8 jk fldaIhla" 3 m%;sfrdaOhlska hq;= ñ,s weógrhla

yd R  úp,H m%;sfrdaOhla iuÕ fY%aKs.;j iïnkaO fldg we;' weógrh yd iudka;r.;j 2 m%;sfrdaOhla o

iïnkaO lr we;akï weógrfhys lshùu 20 mA jkafka R ys ljr w.hlg o@ fuu wjia:dõ § fldaIfha w.%

yryd úNj wka;rh l=ulao@

12. Time target : 3  minutes

w{d; R m%;sfrdaOhla uekSu i|yd YsIHfhla negßhla" weógrhla yd fjda,aÜógrhla Ndú; lrhs' Tyq weógrh

R iuÕ fY%aKs.;j iïnkaO lr ixhqla;h yryd Odrdjla .e,Sug i,ihs' fjda,aÜógrh R iuÕ iudka;r.;j

iïnkaO l, úg tys mdGdxlh 100V o weógr mdGdxlh 1.1A úh' fjda,aÜógrh R iy weógrh hk folu

yryd iïnkaO l< úg ,enqKq mdGdxl 1001V yd 1A úh' fjda,Ü ógrfha m%;sfrdaOh  100 kï" R j, w.h;a"

weógrfha m%;sfrdaOh;a fidhkak'

13. Time target : 3  minutes

m%;sfrdaOh 10 jQ .e,ajfkdañgrhla 2V negßhla yd R m%;sfrdaO fmÜáhla

iuÕ fY%aKs.;j iïnkaO lr we;' .e,ajfkdañgrhg 40 Wmm:hla

fhdod m%;ssfrdaO fmÜáfha R w.h 192  f,i iSreudre l< úg

.e,ajfkdaógrh mQ¾K mßudK W;al%uKh fmkajhs' wfkla ish¿ oE

fkdfjkiaj ;nd mßudK W;al%uKh yß wvla lsÍug R ys w.h

fldmuK úh hq;= o@ negßfha wNHka;r m%;sfrdaOh fkdi,ld yßkak'

14. Time target : 3  minutes

tla;rd .e,ajfkdaógrhla 2500  m%;sfrdaOhlska hq;= .=Klhla Ndú;d l, úg 2 V fjda,aàh;djla i|yd

mQ¾K mßudK  W;al%uKh olajhs' tu .e,ajfkdaógrhu 0.22  Wmm:hla hgf;a 0.50 A Odrdjlg mQ¾K

mßudK W;al%uKh olajhs' fuu .e,ajfkdaógrfha wNHka;r m%;sfrdaOh yd th ;ksju Ndú; l,úg mQ¾K

mßudK W;al%uKh ,nd fok Odrdj fidhkak'

15. Time target : 4  minutes

wNHka;r m%;sfrdaOh 60  jQ 1 mA  Odrdjlg mQ¾K mßudK W;al%uKh olajk .e,ajfkdaógrhla 20 V, 50 V
yd 100 V mrdij, fjda,aàh;d ueksh yels nyq mrdi fjda,aÜógrhla njg mßj¾;kh lrkafka flfiao @
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16. Time target : 5  minutes

wNHka;r m%;sfrdaOh 25  jQ 1 mA Odrdjlg mQ¾K mßudK W;al%uKh olajk .e,ajfkdaógrhla 25 mA,
50 mA yd 100 mA mrdij, Odrd ueksh yels nyq mrdi weógrhla njg mßj¾;kh lrkafka flfiao @

17. Time target : 2  minutes

i¾mk h;=r jug f.k hk úg V1 yd V2  fjda,aÜ ógr mdGdxl j, ljr

fjkiaùï isÿfõ±hs myokak' fldaIhg wNHka;r m%;sfrdaOhla we;s w;r

fjda,aÜógr mßmQ¾K tajd fõ'

18. Time target : 3  minutes

S iaúÉph újD; l, úg A1 yd A2 weógr mdGdxl j, ljr fjkiaùï

isÿfõ±hs myokak' ̂ weógr mßmQ¾K tajd fkdfõ'&

19. Time target : 4  minutes

olajd we;s mßm:fha weógrfha lshùu l=ula o@ weñgrh yd fldaIh

w;=re udre lf,a kï weógr mdGdxlfhys isÿjk fjki l=ula o@

fldaIhg yd weógrhg wNHka;r m%;sfrdaO ke;ehs i,lkak'

20. Time target : 8  minutes

rEmfha ±lafjk mßm:fha X fldaIfha ú'.d'n' 20V o wNHka;r  m%;sfrdaOh

2 o jk w;r Y fldaIfha wNHka;r m%;sfrdaOh 1 fõ' Y  fldaIhg

iïnkaO lr we;s m%;sfrdaOfha w.h 4 fõ' A yd B fofl<jr újD;j

we;s úg fjda,aÜ ógrfha mdGdxlh 16V fõ' ;j;a  4m%;sfrdaOhla A yd

B fofl<jrg iïnkaO l, úg fjda,aÜ ñgrfha mdGdxlh 8V olajd

wvqfõ' Y fldaIfha úoHq;a .dul n,h o R ys w.h o fidhkak' 4
m%;sfrdaaOh A yd B fofl<jrg iïnkaO l, úg negß uÕska ,ndfok

laIu;djka fidhkak' fjda,aÜógrh mßmQ¾K nj i,lkak'

21. Time target : 8  minutes

fmkajd we;s mßm:fha ish¨u negßj,g fkd.sksh yels wNHka;r

m%;sfrdaOhla we;s w;r A weógrfha m%;sfrdaOh 0.5  yd V fjda,aÜógrhg

wmßñ; m%;sfrdaOhla we;'

i. a. A weógrfha yd V fjda,aÜógrfha mdGdxl fidhkak'

b. 2 s l § 12 V negßh u.ska imhk Yla;sh fidhkak'

c. 2 s ld,dka;rh ;=< mßm:fha W;ai¾ckh jQ iïmQ¾K

;dmh fidhkak'

ii. by; (i) (a) yd (i) (c) fldgiaj,g Tn iemhQ ms<s;=rej, we;s fjkig fya;=j l=ulao @

iii. by; mßm:fha A yd V tlsfklska yqjudre jQ úg A ys yd V ys kj mdGdxl fidhkak'

V1

V2

A1

A2

R2 R3

V

R X

Y

BA

2 

4 

12 V

2 V

1 

2.5 

2 6 V

0.5 A

V
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22. Time target : 3  minutes

´ï ñgrhla ;=<ska 45 mA Odrdjla .uka lrk úg th Y+kH m%;sfrdaOhla fmkajhs'

tys 9 V negßhla iy wp, m%;sfrdaOhla rEmfha fmkajd we;s wkaoug fhdod we;s w;r

mßudKh wkka;fha isg Y+kH olajd l%udxlkh lr we;' W;al%uKh mßudKfhka

yß wvla ùu i|yd ́ ï ógrfha w.% w;r fhÈh hq;= m%;sfrdaOfha w.h fidhkak'

ms<s;=re - wNHdi

1. 11  2. 0.30  3. 990  4. 2475 

5. 12 V 6. 5.4 V 7. 7.7 V

8. i. 0.025 iudka;r.;j ii. 995 fY%aKs.;j 10. 55 V

11. 28 1.46 V 12. 1000  13. 392  14. 145   , 0.756 mA

17. V1  jeäfõ' V2  wvqfõ' 18. A1  wvqfõ' A2  jeäfõ' 19. 0.45 A, fjkia fkdfõ'

20. 15 V, 18 , X : 11.8 W, Y : 19.04 W

21. i.  a. 1.6 A, 6.27 V b.   41.6 J c.   33.5 J iii. 3.57 A, 5.62 V

22. 200 
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