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,d ljy fo|qrn'khZ cukdj fiaMksa ij vkos'k osQ lalwpu osQ fy, bldk mi;ksx djuk

/krq dk ,d ,slk rkj yhft, ftlosQ ,d fljs ij ,d ?kqaMh yxh gks (vki rkj osQ A fljs ij rkj dks
dbZ ckj eksM+ dj Hkh ?kqaMh cuk ldrs gSa)A bl rkj dks fp=k A

X
1a esa n'kkZ, vuqlkj eksfM+,A irys

,syqfefu;e i=k dh yxHkx 8 cm yach vkSj 1/2 cm pkSM+h iêðh yhft, vkSj chpksa&chp ls eksM+ dj
nksgjk dhft,A /hjs ls bls rkj dh {kSfrt Hkqtk B ij fVdk nhft,A dk¡p dk ,d yack tkj ;k fxykl
yhft,A ,syqfefu;e i=k dh nks 10 cm yach] 2 cm pkSM+h ifêð;ksa dks C rFkk D fxykl dh vkarfjd
foijhr nhokjksa ij fpidk nhft,A Hkqtk B ij j[kh eqM+h gqbZ ,syqfefu;e dh iêðh lfgr /krq osQ rkj dks
/hjs&/hjs dk¡p osQ fxykl esa uhps mrkfj,A rkj dk vfHkfoU;kl bl izdkj gksuk pkfg, fd eqM+h gqbZ
,syqfefu;e dh  iêðh dk vk/k Hkkx C dh vksj jgs rFkk 'ks"k vk/k Hkkx D dh vksj jgs [fp=k A

X 
1(b)]A

E xÙks dh cuh ,d pdrh gS]tks rkj dks vk/kj iznku djrh gSA ;gh vkidk fo|qrn'khZ gSA ;g tk¡pus
osQ fy, fd fn;k x;k fiaM (ekuk 'kh'ks dh NM+) vkosf'kr gS ;k ugha] fiaM dks fo|qrn'khZ osQ ikl yk;k
tkrk gS vkSj blosQ fljs A ls Li'kZ djk;k tkrk gSA ;fn fiaM vkosf'kr gS rks vki ik,¡xs fd ,syqfefu;e
dh iêðh vilkfjr gks tkrh gSA

fp=k A
x
 1(a), (b)   ,syqfefu;e i=k ls cuk ,d dkepykmQ fo|qrn'khZ

11111

bl fo|qrn'khZ dh lgk;rk ls vki ;g n'kkZ ldrs gSa fd ?k"kZ.k }kjk fiaM vkos'k izkIr dj ysrs gSaA
vki ;g Hkh n'kkZ ldrs gSa fd jxM+us dh izfØ;k esa] jxM+s tkus okys fiaMksa ij foijhr izo`Qfr osQ
vkos'k izdV gksrs gSaA

ifjf'k"V

/krq dk rkj

,syqfefu;e i=k dh iêðh

dakp dk fxykl

ifjf'k"V
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fdlh /krq osQ rkj esa bysDVªkWu&viokg dk ;kaf=kd ekWMy cukus osQ fy, fn'kk funsZ'k

yxHkx 3 cm pkSM+k vkSj 50 cm yack ,syqfefu;e osQ pSuy dk lh/k VqdM+k AB yhft, (fp=k A
x

2a)A ijek.kqvksa @(/u) vk;uksa dks fu:fir djus osQ fy, ckbfldy esa yxus okyh lcls NksVs vkdkj
(yxHkx 3 mm O;kl dh) dh LVhy dh xksfy;ksa dks pSuy esa tM+dj yxk ldrs gSa vkSj eqÙkQ bysDVªkWuksa
osQ fy, (bysDVªksLVsV e'khu esa yxus okys) ckjhd eksfr;ksa dk bLrseky dj ldrs gSa tks pSuy dks >qdkus
ij pyus osQ fy, Lora=k gksaA LVhy dh xksfy;ksa osQ fupys Hkkx ij fdlh vR;ar izHkkoh fpidkus okys
inkFkZ (tSls ,jyMkbV) dh vfr lw{e ek=kk yxk dj ,syqfefu;e osQ iVy ij bl izdkj tekuk gS fd
eksrh tc pSuy esa xksfy;ksa ls Vdjkrs gq, yq<+osQ rks xksfy;ksa ij yxs fpifpis inkFkZ osQ dkj.k budh xfr
esa izfrjks/ u gksA ,slk djus ls igys iwjs pSuy osQ {kSfrt iVy ij fØLVy tkyd osQ iSVuZ osQ vuq:i
fcanq (fp=k A

X 
2b) vafdr dj yhft,A bl iSVuZ dks vf/d ;FkkFkZ :i esa cukus osQ fy, pSuy osQ

ifjf'k"V 22222

fp= k  A
x
 2bysDVªkWu viokg dk ;kaf=kd ekWMy cukuk (a) ydM+h osQ iQV~Vs ij ,yqehfu;e pSuy yxkuk (b) iVy

osQafnzd fØLVy tkyd dk iSVuZ cukrs gq, pSuy ij ckWy fo;fjax yxkuk
uksV % fp=k fy[ks x, eki osQ vuqlkj ugha cuk;k x;k gSA
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fp=k  A
x
 2 ^bysDVªkWu viokg* dk ;kaf=kd ekWMy cukuk (c) fun'kZu dh iw.kZ O;oLFkk (d)

og midj.k cukuk ftlosQ }kjk pSuy osQ Åijh fljs ij yxkrkj NksVs eksrh fxjk, tk losaQA
(e) pSuy osQ fupys fljs ij eksfr;ksa dks bdêðk djus osQ fy, j[ks x, [kqys cDls A

lkbt+ dh xzk-iQ isij dh ,d iêðh bl ij fpidk ldrs gSaA xksfy;ksa osQ chp dh nwjh bysDVªkWu fu:fir
djus okys eksfr;ksa osQ lkbZ-t ls de ls de nksxquh gksuh pkfg,A

pSuy osQ vk/kj dks fLFkj djus osQ fy, ;g vPNk jgsxk fd bls blh dh pkSM+kbZ osQ iajrq yackbZ esa 6
cm NksVs vkSj yxHkx 2.5 cm eksVkbZ osQ ydM+h osQ iQêðs ij n`<+rk ls fpidkus okyk inkFkZ (isapksa ls
ugha) yxkdj fpidk fn;k tk,A

pSuy osQ mQijh fljs ij yxkrkj NksVs eksrh fxjkus osQ fy, rkfd os xksfy;ksa ls Vdjkrs gq, pSuy osQ vuqfn'k
viokg dj losaQ] bl fljs osQ fudV] eksfr;ksa ls Hkjk ,d mi;qÙkQ :i ls ifjof/Zr IykfLVd dk dhi]
,d oyk;kdkj LVSaM esa yxk dj j[kk tkrk gS (fp=k A

x 
2c)A dhi dks ifjof/Zr djus osQ fy, bldks

fupys fljs ij lko/kuh ls bl izdkj dkVrs gSa rkfd ;gak fljs ij lqjk[k dk O;kl yxHkx 2.5 cm jgsA
bl fupys fljs ij ,syqfefu;e dh ,d o`Ùkkdkj pdrh j[kh tkrh gS ftlesa yxHkx 10 ,sls lkbZ-t osQ
lqjk[k cus gksrs gSa ftuesa ls izR;sd ls ,d ckj esa ,d eksrh xqtj losQ (fp=k A

x 
2d)A vkidks 2 ls

3 cm eksVkbZ osQ oqQN xqVdksa@iPpjksa dh Hkh vko';drk gksxh ftudh lgk;rk ls pSuy dks okafNr >qdko
fn;k tk losQxk rkfd eksrh pSuy esa viokg djrs vkSj xksfy;ksa ls Vdjkrs gq, fupys fljs ij j[kh Vªs esa
fLFkr [kqys cDls esa bdêòs gks losaQ (fp=k  A

x 
2e)A bl cDls dk tc 3/4ok¡ Hkkx Hkj tk, rks yxHkx

3 ?ku lsaVhehVj eksrh ,d ckj esa mPprj foHko osQ  laxr mQij osQ fljs ij LFkkukarfjr fd, tk loQrs
gSa tcfd fuEurj foHko osQ laxr fupys fljs ij oSls gh ,d nwljs cDls esa eksrh bdêòs gksrs jgsaxsA
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izfrjks/d rFkk muosQ eku bafxr djus osQ o.kZ

dkcZu osQ izfrjks/d dh jpuk dTty dkcZu (,d pkyd)] fpduh feêðh rFkk cka/us okys jsf-tu
(vpkyd) osQ feJ.k ls dh tkrh gSA bl feJ.k dks nck;k tkrk gS rFkk xje djosQ NM+kas esa <ky fy;k
tkrk gSA feJ.k dh izfrjks/d feJ.k esa dkcZu osQ vuqikr ij fuHkZj djrh gSA bl izdkj osQ izfrjks/dksa
dk LFkkfiRo vYi gksrk gS rFkk buosQ eku dh ;FkkFkZrk izk;% ± 10% dh lhekvksa esa gksrh gS ijarq ;s lLrs]
NksVs rFkk cgqr ls dk;ks± osQ fy, dkiQh vPNss gksrs gSa A fp=k A-3(a) esa n'kkZ, vuqlkj bl izdkj osQ fdlh
izfrjks/d osQ izfrjks/ osQ eku dks izk;% o.kZ fpÉksa esa n'kkZ;k tkrk gSA fofHkUu o.kks± ls lac¼ vadksa dks uhps
fn;k x;k gSA

rkfydk A
X 
3.1

 vad o.kZ  vad o.kZ

0 dkyk 5 gjk

1 Hkwjk 6 uhyk

2 yky 7 cSaxuh

3 ukjaxh 8 /qlj (xzs)

4 ihyk 9 lisQn

 lárk dks lwfpr djus okys o.kZ bl izdkj gSa lqugjk± 5%, paknh jax dk ± 10%, o.kZu ± 20%.

 bl o.kZ dk izfrLFkkiu vc ljy fpÉksa okys dksM osQ lkFk fd;k tk jgk gS A ftls fuEufyf[kr mnkgj.k
}kjk leHkQk tk ldrk gS A

fp=k                 A
x
 3(a)  dkcZu izfrjks/d o.kZ dksM fpguksa lfgr
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rkfydk A
X 
3.2

eku 0.27Ω 1Ω 3.3Ω 10Ω 220Ω 1000Ω

fpÉ R 27 1 RO 3 R3 10 R K 22 1 KO

eku 1200Ω 68 kΩ 100 kΩ 1 MΩ 6.8MΩ 470kΩ

fpÉ 1K2 68 K M10 IM0 6M8 M47

bl iz.kkyh esa lárk dks ,d o.kZ (v{kj) tksM+dj bafxr fd;k tkrk gS

F = ± 1%, G = ± 2%, J = ± 5%, K = ± 10%, M = ± 20%

mnkgj.k : 5K6K = 5.6 kΩ ± 10%

M47J = 470 kΩ ± 5%

K10F = 100 Ω ± 1%

vktdy dkcZu fiQYe izfrjks/d izpyu esa vkrs tk jgs gSaA bl izdkj osQ izfrjks/dksa dk LFkkf;Ro rFkk
;FkkFkZ lkekU;r% ± 2% rFkk 'kfDr vuqerakd 1/8  ls 1/2 okV gksrk gSA budh lajpuk [fp=k. A

x 
3(b)]

esa n'kkZ, vuqlkj gksrh gS A

,d fljSfed&NM+ dks esFkSu ok"i esa yxHkx 1000°
C rd rIr fd;k tkrk gSA ftlls esFkSu ok"i fo?kfVr
gksdj ,d leku dkcZu&fiQYe osQ :i esa NM+ ij
fuf{kIr gks tkrh gSA bl fiQYe dk izfrjks/ bldh
eksVkbZ ij fuHkZj djrk gSA bl fiQYe osQ izfrjks/ dks
blesa lfiZykdkj [kkaps cukdj vkSj c<+k;k tk ldrk
gSA nks /krq osQ fljksa osQ chp ftruh iryh vkSj yach
ifj.kkeh lfiZykdkj dkcZu fiQYe la;ksftr gksxh mruk
gh vf/d mldk izfrjks/ gksxkA lfiZykdj [kkaps

dkVus osQ i'pkr~ bl fiQYe dh lqj{kk ,iksDlh js-ftu dh ijr }kjk dh tkrh gSA

mPp ;FkkFkZrk rFkk LFkkfiRo osQ fy, izfrjks/d lnSu rkjksa osQ cuk, tkrs gSa rFkk bu izfrjks/dksa dh
vko';drk mPp 'kfDr vuqerkad (vFkkZr~ 2 okV ls vf/d) j[kus osQ fy, gksrh gSA buesa bl rF; dk
mi;ksx fd;k tkrk gS fd rkj ftruk iryk ,oa yack gksxk mldk izfrjks/ mruk gh vf/d gksxkA eSaxfuu
(eSaxuh-t]rkack]fuosQy]feJkrq) rkj dk mi;ksx mPp ifj'kq¼rk ekud izfrjks/d osQ fuekZ.k eas fd;k tkrk
gS] D;ksafd bldk bldk izfrjks/drk rki xq.kkad fuEu (=10-5 per °C)gksrk gSA dakLVsaVu (vFkok
;qjsdk)&rkacs rFkk fuosQy dh feJkrq dk mi;ksx cgqr ls dk;ks± osQ fy, fd;k tkrk gS
(bldk izfrjks/drk rki xq.kkad ± 2 × 10-5 izfr °C vuqes; gSA) fuozQkse ( fuosQy&ozQksfe;-e feJkrq)
rkj dk  mi;ksx cktk: izfrjks/dksa rFkk rkiu vo;oksa osQ fuekZ.k (rki xq.kkad 10 × 10-5 izfr °C )esa
fd;k tkrk gSA

fp=k A
x
 3(b)   ,d dkcZu&fiQYeizfrjksèkd
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44444

,d dkepykmQ [kqyk Ý;w-t gksYMj

d{kk esa Ý+ ;w”k dh dk;Zfof/ dk izn'kZu djus osQ fy, bl izdkj dk Ý+;w”k gksYMj cgqr mi;ksxh gksrk gSA
'osr i`"BHkwfe eas Ý+ ;w”k rkj fo|kfFkZ;ksa dks Li"V fn[kkbZ iM+rs gSaA tyk gqvk Ý+ ;w”k rkj yxHkx 5 ls 10
lsosaQM esa cnyk tk ldrk gSA

yxHkx 5 cm yaCkh] 6 mm (1/4”) eksVh vkSj 25 mm pkSM+h nks ,d tSlh ydM+h dh ifêð;k¡ yhft,A
nksuksa ifêð;ksa dks ,d fljs ij FkksM+k&FkksM+k jsxeky ls f?kl dj iryk dj yhft,A f?kls gq, fljksa dks vPNs
fpidkus okys inkFkZ dh lgk;rk ls tksM+ dj mYVh V vko`Qfr cukb, (Fig. A

x
 4)A nks exj fDyiksa esa

izR;sd ij yxHkx ,d ehVj yach lquE; fo|qr rkj&Mksjh lksYMj dhft,] tks pkyd rkj dh Hkk¡fr O;ogkj
djsxhA ;g fVu dh ijr p<+s rk¡cs dh cuh] 15A {kerk dh gksuh pkfg,A nksuksa exj fDyiksa dks ydM+h

dh ifêð;kssa ls cus LVSaM dh nksuksa >qdh gqbZ Hkqtkvksa ij ,d vPNs vklatd (tSls ,jyMkbV) dh lgk;rk
ls fpidk nhft,A bl izdkj vkidk Ý+;w”k gksYMj rS;kj gks x;k gSA

Ý+ ;w”k gksYMj esa yxkus ds fy, yxHkx 12 cm yack Ý+ ;w”k rkj yhft,A exj fDyi osQ ckgjh tcM+s ij
Ý+ ;w”k rkj ds ,d fljs osQ nks yisVs yxkb,A blh izdkj rkj osQ nwljs fljs dks nwljs exj fDyi ds ckgjh
fljs ij yisfV, rkfd chp esa  5 cm ls 6 cm rkj jgsA

fp=k A
x
 4  [kqyk Ý+;w”k gksYMj

Fuse wire

Lead wire

clip

Stand

Crocodile

Ý+ ;wt+ rkj

exj fDyi

pkyd rkj

LVSaM

ifjf'k"V
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55555

/kjk Ïksr osQ :i esa osQoy nks 'kq"d lsyksa dk mi;ksx djosQ ½tqjs[kh; /kjkokgh pkyd }kjk
mRiUu pqacdh; {ks=k dk vè;;u djus osQ fy, oxkZdkj oqaQMyh cukuk

 366 cm yackbZ esa miyC/ ,syqfefu;e dk C-pSuy (dVZu pSuy) yhft,A bls eksM+ dj ,d oxZ cukb,
ftldh izR;sd Hkqtk dh yackbZ dqy yackbZ dk 1/4] vFkkZr~ 91.5 cm gks ¹fp=k A

x 
5(a)ºA pSuy dh

pkSM+kbZ 6 mm ;k 9 mm tks Hkh miyC/ gks ys ldrs gSaA oxZ ds izR;sd dksus dks xksy dj yhft,A dksuksa dks
vkSj vf/d ǹ<+ cukus ds fy, mi;qDr vkdkj osQ 90° czSosQV izR;sd dksus ij yxk nhft,A

dkMZcksMZ

fp=k   A
x 
5 ,d Ìtqjs[kh; èkkjkokgd pkyd }kjk mRiUu pqacdh; {ks=k dk vè;;u (a) fo'kky oxkZdkj oqaQMyh

(b) pqacdh; {ks=k osQ izfrfp=k.k osQ fy, fo|qr ifjiFk (c) oxkZdkj oqaQMyh dk mi;ksx djosQ
Ìtqjs[kh; èkkjkokgh pkyd osQ dkj.k pqacdh; {ks=k dk izfrfp=k.k

ifjf'k"V
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bl oxZ esa 24 SWG ds busefyr rk¡cs ds rkj ds 40 yisVs yxkb,A 20°C ij bl oaqQMyh esa yxs rkj
ij izfrjks/ yxHkx 11 vkse gksxkA vr% lkekU; cSVjh ckWDl esa 2 'kq"d lsyksa ls cuh cSVjh Hkh] tks 3
V emf iznku djrh gSa] oaqQMyh eas 250 mA /kjk izokfgr dj ldrh gSA blls oaqQMyh dh ,d Hkqtk
esa yxs lHkh pkydksa dh oqQy /kjk 10 A gks ldrh gSa tks i`Foh osQ pqacdh; {ks=k dh mifLFkfr esa yxHkx
6 cm nwjh ij mnklhu fcanq iznku djrh gSA 12 V dc 'kfDr iznk; vFkok ysM&lapk;d lsy dk mi;ksx
djosQ ,d Hkqtk esa /kjk dks 40 A fd;k tk ldrk gS vkSj rc yksg&pw.kZ }kjk Hkh pqacdh; {ks=k dks iznf'kZr
fd;k tk ldrk gSA

oaqQMyh dks est osQ lkFk mQèokZ/jr% ¹fp=k A
x 
5(c) esa n'kkZ, vuqlkjº yxk nhft,A fp=k A

x 
5(b) esa

n'kkZ, vuqlkj ifjiFk dks iw.kZ dhft,A bldh mQèokZ/j Hkqtkvksa dks est ij {ksSfrtr% tM+s x;s nks dkMZ
cksMks± osQ oasQnzksa ls xqtkj dk fLFkj dhft,A dkMZ cksMks± ij yksg pw.kZ fc[ksfj,A 12 V 'kfDr iznk; ls oaqQMyh
esa 1 A /kjk izokfgr dhft, vkSj dkMZ cksMks± dks VdVdkb,A yksg pw.kZ ds d.k /kjkokgh oaqQMyh dh
mQèokZèkj Hkqtkvksa osQ pkjksa vksj o`Ùkkdkj ywiksa esa O;ofLFkr gks tkrs gSaA

5
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66666

,d ifjukfydk osQ pqacdh; {ks=k dk vè;;u djus osQ fy, bldk fuekZ.k djuk

?kjsyq fo|qr ok;fjax esa Hkw&la;kstu osQ fy, lkekU;r% mi;ksx fd;k tkus okyk 16 SWG dk rk¡cs dk
rkj yhft,A busefyr rkj gks rks vkSj Hkh vPNk jgsxkA csyukdkj vko`Qfr dh dk¡p dh ,d cksry ij
(ftldk O;kl yxHkx 5 ls 5-1/2 cm gks) rkj ls lVk&lVk dj 42 isQjs yisfV,A tc vki cksry dks
chp ls ckgj fudky ysaxs rks buesa ls pkj isQjs [kqy tk,axs vkSj osQoy 38 isQjs 'ks"k jgsaxs vkSj lkFk gh
bldk O;kl Hkh c<+ dj 55 mm ls 61 mm osQ chp gks tk,xkA

vc 6 mm eksVkbZ dh IykbZoqM dh iêðh yhft, ftldh yackbZ 16 ls 20 cm osQ chp gks vkSj pkSM+kbZ
ifjukfydk osQ ckgjh O;kl osQ cjkcj gks ¹fp=k A

x 
6(a)ºA blosQ yacs fdukjksa ij 4-4 mm dh nwjh

ij 1.5 mm xgjs [kkaps cukb, (vFkkZr~ 152 mm yackbZ esa 38 [kkaps)A bldks ifjukfydk esa bl izdkj
Mkfy, fd bldk mQijh i`"B ifjukfydk dh v{k ls xqtjrk gqvk {kSfrt ry gks (vFkkZr~ fupys i`"B osQ
uhps isQjksa dh mQ¡pkbZ mQijh i`"B osQ mQij isQjksa dh mQ¡pkbZ ls 6 mm de gks)A ,jyMkbV (;k blh izdkj

(a)

Terminal

Loops of copper wire

Axis of the solenoid

N S

(b)

VfeZuy

rkacs osQ rkj osQ -isQjs

ifjukfydk dk v{k

(c)

Seats for wooden
strip to rest on

T T

ydM+h dh iêðh dks fVdkus

osQ fy [kkapk

fp=k A
x 
6 pqacdh; {ks=k osQ vè;;u osQ fy, ifjukfydk (a) v{k ls gksrk gqvk {kSfrt ry LFkkfir djus osQ fy,

iV~Vh (b) {kSfrt cksMZ ij tM+h xbZ ifjukfydk (c) cksMZ ij yxh ifjukfydk dk vuqHkkxh; fp=k

ifjf'k"V

ydM+h dh iêðh dks fVdkus
osQ fy, [kkapk
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osQ fdlh vU; fpidkus okys inkFkZ) dh ,d&,d cwan izR;sd [kkaps esa Mkfy, vkSj 24 ?kaVs bls n`<+ gksus
osQ fy, NksM+ nhft,A bl izdkj IykbZoqM dh iêðh ij ifjukfydk dk  lgh fLFkfr esa LFkk;hdj.k dhft,A

(30cm x 40cm) dk ,d ydM+h dk iQV~Vk yhft, vkSj blosQ chpksa&chp ,d f[kM+dh cukb, ftldk
vkdkj ydM+h dh iV~Vh osQ cjkcj gksA f[kM+dh osQ nksuksa fljksa ij ydM+h dh iêðh dks LFkk;h djus osQ
fy, [kkaps cus gksus pkfg,A ifjukfydk yxh ydM+h dh iêðh dks [kkapksa esa Bhd ls LFkk;h dj nhft,
(fp=k A

x 
6(b,c)ºA cksMZ osQ fdukjs ij VfeZuy T,T yxkb, vkSj ifjukfydk osQ fljs buls tksM+

nhft,A

vkidh ifjukfydk vè;;u osQ fy, rS;kj gSA ifjukfydk osQ lkFk Js.kh Øe esa /kjk&fu;a=kd R, oqQath
K, cSVjh B rFkk /kjkekih A tksfM+, A

 vki blesa 0 ls 10A rd dh /kjk izokfgr dj ldrs gSa vkSj rc Hkh bldk rki dejs osQ rki ls 3°C

ls 4°C rd gh c<+sxkA rc blosQ vUnj 30 x10-4 T dk pqacdh; {ks=k mRiUu gksxk tks yksg pw.kZ dh
lgk;rk ls pqacdh; {ks=k iSVuZ cuk dj vklkuh ls iznf'kZr fd;k tk ldrk gSA 'kq"d lsy dh lgk;rk
ls osQoy 300 mA /kjk izokfgr dh tk ldrh gS vkSj rc pqacdh; {ks=k dk iSVuZ cukus osQ fy, pqacdh;
daikl dk lgkjk ysuk gksxkA ifjukfydk osQ vanj daikl dh fLFkfr cnyus osQ fy, 16 SWG osQ rkacs
osQ rkj dk ,d VqdM+k mi;ksx esa yk;k tk ldrk gS tks ifjukfydk osQ isQjksa osQ chp dh yxHkx 2.5

mm nwjh esa ls izos'k djk;k tk ldrk gSA pqacdh; {ks=k osQ izfrfp=k.k osQ fy, fcanq vafdr djus gsrq vki
ckWy ikWbaV fjfiQy ;k cky ikWbaV isu dh [kkyh fjfiQy osQ vkxs ,d NksVk lk isafly dk VqdM+k yxk dj
mi;ksx esa yk ldrs gSaA

6
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jst+j CysM dh eksVkbZ osQ cjkcj ,d leku pkSM+kbZ dh ckjhd f>jh cukuk

de ls de 60 mm × 60 mm dh dk¡p dh 'khV ij ,d mlh lkbt+ dh nwljh 'khV jf[k, tks nks
Hkkxksa A ,oa B esa foHkkftr gks [(fp=k A

x
 7(a)]A A ,oa B dks ,d&nwljs osQ brus ikl jf[k, fd muosQ chp

,d CysM C osQ cjkcj nwjh jgsA CysM C dks buosQ chp mQèokZ/jr% bl izdkj [kM+k fd;k x;k gS fd
bldk /kjnkj fdukjk mQèokZ/j jgsA A ,oa B osQ fdukjksa dks vklatd Vsi dh lgk;rk ls fpidk dj fLFkj
dj nhft, rkfd vkxs dh izfØ;k esa ;s b/j&m/j u gksaA A ,oa B dh yxHkx 50 mm yackbZ ij vklatd
Vsi ugha yxk gksuk pkfg,  [(fp=k A

x
 7(b)]A blosQ ckn nks u;s CysM D ,oa E yhft, vkSj budks bl izdkj

jf[k, fd budk ,d /kjnkj fdukjk CysM C ls Nwrk jgsA vc D ,oa E osQ fljksa ij vklatd Vsi T,T.

yxk dj bUgsa ,d lkFk fpidk nhft,A

blosQ ckn CysM C dks gVk dj D ,oa E osQ bl la;kstu dks mYVk djosQ jf[k, A Vsi T dh vfrfjDr
pkSM+kbZ dks ml i`"B ij eksM+ dj fpidk nhft, tks vc mQij vk x;k gSA ;fn bl la;kstu dks LFkk;h
cukuk gks rks vklatd Vsi fpidkus osQ ctk; CysM osQ NksVs VqdM+ksa dk mi;ksx dhft, vkSj mudks fdlh
izHkkoh vklatd (,jyMkbV tSls) osQ la;kstu osQ bl vksj fpidkb;sA rc D ,oa E osQ bl la;kstu ls
,d leku pkSM+kbZ dh ,d f>jh cu tk,xh ftldh pkSM+kbZ CysM C dh eksVkbZ osQ cjkcj gksxh vkSj yackbZ
CysM C dh pkSM+kbZ ls vf/d gksxhA bl ,dy f>jh ls vki fdlh ikjn'khZ Xykl okys fo|qr cYc (csgrj
jgsxk ;fn bldk f-iQykesaV Ítqjs[kh; gks) dk fooZru iSVuZ ns[k ldrs gSaA (HkkSfrdh ikB;iqLrd d{kk
XII, NCERT, 2007, i`"B 371 nsf[k,A)

ifjf'k"V

A B

C

D E

(a)

fp=k  A
x
 7 (a),(b) js”kj CysM dh eksVkbZ osQ cjkcj ,d leku pkSM+kbZ dh ckjhd f>jhZ cukuk
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;ax osQ iz;ksx osQ fy, ,d lk/kj.k f}f>jh cukuk

lw{en'khZ esa mi;ksx dh tkus okys ,d Iysu LykbM yhft,A bldks lkcqu vkSj ty ls vPNh rjg lk-iQ
djosQ lq[kk yhft,A uaxh vk¡[kksa ls gh ;g tk¡p yhft, fd dk¡p esa dksbZ ygjsa rks fn[kkbZ ugha iM+rh gSaA
blosQ vkj&ikj ,d nwjLFk fcac dh vksj nsf[k, vkSj bldks blosQ lery esa gh b/j&m/j gVkdj nsf[k,A
;fn og nwjLFk fcac fgyrk gqvk fn[kkbZ iM+s rks LykbM esa ygjs gSa vkSj ;g vPNs dk¡p ls ugha cuh gSA

vc LykbM dks dksyk;Mh; xzs-iQkbV fuyacu ;k vkfVZLVksa }kjk mi;ksx fd, tkus okys ty fujks/h dkys
jax }kjk isaV dhft, ;k fiQj eksecÙkh dh ykS osQ mQij j[kdj bl ij dkty tek dhft,A nks jst+j CysM
yhft,A mudks ,d lkFk vaxwBs vkSj izFkek mQ¡xyh osQ chp ,d dksus ij idfM+, vkSj bl dksus ls LykbM
ij js[kkvksa dk ,d ;qXe [khafp,A bu nks js[kkvksa A ,oa B osQ chp dh nwjh ,d CysM dh eksVkbZ osQ cjkcj
gksxh [(fp=k A

x
 8(b)]A ;fn vki CysMksa dks dksus ls nwj idMsa+xs rks js[kk ;qXe [khaprs le; gks ldrk gS

fd dgha ij CysMksa osQ chp nwjh c<+ tk, rks mu LFkkuksa ij js[kkvksa osQ chp dk i`Fkdu Hkh c<+ tk,xkA

vkidks js[kk,a ,d gh iz;kl esa bruk ncko Mkyrs gq, [khapuh gSa fd js[kkvksa ij dk¡p ikjn'khZ gks tk,A
bl dkj.k mfpr ;g jgsxk fd pkj&ik¡p LykbMksa ls iz;kl izkjaHk djsa] izR;sd ij js[kk,a cuk,a vkSj muesa
ls izR;sd ls gksdj ,d jSf[kd izdk'k Ïksr dks ns[k dj muesa ls loksZÙke dk pquko djsaA fp=k A

x
 8(a)

esa n'kkZbZ xbZ O;oLFkk] lh/h js[kkvksa dk ;qXe lgh LFkku vkSj fn'kk esa [khapus esa lgk;d gSA blosQ fy,
LykbM S dks nks rfud eksVh dk¡p dh ifêð;ksa  PP osQ chp esa j´saA bu rhuksa dks feyk dj bu osQ fupys
i`"B dks tks est osQ laioZQ esa gS] ,d vklatd Vsi dh lgk;rk ls fpidk nsaA fiQj ,d NksVs ½tqjs[kh;
fdukjs E (tks f?kls fdukjksa okyh ,d nwljh dk¡p dh iêðh ;k IykfLVd LosQy gks ldrk gS) dks IysV
PP ij bl izdkj fVdkb;s fd ;g LykbM S osQ dkys fd, gq, i`"B ls mQij mBk gqvk jgsA vc CysMksa
dks fdukjs E osQ lkFk lVk
dj js[kkvksa dk ;qXe [khafp,A

xzs-iQkbV osQ dksyk;Mh fuyacu
vFkok ty fujks/h L;kgh
dh ijr p<+h LykbM osQ rks
vki fdlh vksj ls Hkh ns[k
ldrs gS aA rFkkfi] ftl
LykbM ij dkty dh ijr
tekbZ xbZ gS mldk ogh ì"B
vk¡[k dh vksj jguk pkfg,
ftl ij ijr ugha p<+h gS]
vU;Fkk vkiosQ psgjs osQ
Li'kZ ls LykbM [kjkc gks
ldrh gSA

fp=k A
x
 8 (a),(b) ,d lk/kj.k f}f>jh Z cukuk

ifjf'k"V
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bl LykbM osQ vkj&ikj ehVj iSekus osQ lkFk&lkFk blosQ foorZu iSVuZ dks Hkh ns[kus osQ fy, js[kkvksa A
,oa B osQ ;qXe osQ chp esa ,d Li"V f[kM+dh W cukb, ftldk vkdkj 5mm × 5mm (;k fiQj 5mm

O;kl dk o`Ùk) gks [(fp=k A
x
 8(b)]A f[kM+dh cukus dh loksZÙke fof/ ;g gS fd dkyk djus ls igys

LykbM osQ ml LFkku ij ,d vklatd Vsi dk ,d NksVk&lk VqdM+k fpidk fn;k tk,A dkyk djus osQ
ckn Vsi osQ bl VqdM+s dks fdlh pkowQ dh uksd ls lko/kuhiwoZd gVk fn;k tk,A Vsi vPNh xq.koÙkk dk
gksuk pkfg, rkfd bldks gVkus osQ ckn LykbM ij dksbZ fu'kku u jg tk,A
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ijek.kq ukfHkd }kjk ααααα-d.k izdh.kZu dk ;kaf=kd rqY; :i

fl¼kar

fdlh O;qRØe oxZ cy&{ks=k
dk fdlh fcanq ij foHko (tSlk
ijek.kq osQ ukfHkd dk gksrk gS)
{ks=k osQ fcanq lzksr ls ml fcanq
dh nwjh osQ O;qRØekuqikrh gksrk
gSA ;fn cy izfrd"khZ gS (tSlk
;g ukfHkd rFkk ,d α & d.k
osQ chp gksrk gh gS) rks foHko
èkukRed gksrk gS vkSj h  ,oa r
osQ chp xzk-iQ foHko dk nwjh
osQ lkFk ifjorZu fu:fir djrk gS [fp=k A

x
 9(a)]A ;fn ge bl oØ dks y &v{k osQ ifjr% ?kqek,a [fp=k-

A
x
 9(b)] rks oØ osQ ifjØe.k dh ?kukÑfr izkIr gksxhA bl ?kukÑfr dk mQijh i`"B] oØ osQ ifjØe.k

fp=k A
x
 9 (a)  nwjh  osQ lkFk foHko esa ifjorZu

fp=k  A
x
 9 (b),(c),(d)  foHko Vhys dk ,d ;kaf=kd ekWMy

(c)

28.2 cm

50 mm

4 cm

(d)

ifjf'k"V
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ls mRiUu i`"B gS tks foHko Vhys dk ;kaf=kd ekWMy iznku djrk gSA [fp=k- A
x
 9(c)]. foHko Vhys dks bl

izdkj cuk;k tkrk gS fd blosQ i`"B ij fdlh fcanq dh mQp¡kbZ h, 1
r
 osQ lekuqikrh jgs A ;gak r Vhys

osQ ry ij osaQnz ls nwjh gS A

bl foHko Vhys ij Åij dh vksj xfr djrh gqbZ dksbZ xsan xq#Roh; fLFkfrt ÅtkZ izkIr dj ysrh gS tks
h osQ lekuqikrh gksrh gS vkSj blfy, 1

r
 osQ lekuqikrh gksrh gSA vr% bldh xfr fdlh izfrd"khZ O;qRØe

oxZ cy&{ks=k osQ varxZr f}foeh; xfr djrs gq, d.k dh xfr dk vuqdj.k djsxhA nwljs 'kCnksa esa dgsa
rks bldh xfr ukfHkd osQ fo|qr {ks=k esa lery xfr djrs ,d vkosf'kr d.k osQ ln`'; gksxhA

ekWMy dh jpuk

foHko Vhys osQ ,d izk:fid ekWMy osQ vkèkkj dk O;kl 28.2 lseh] 'kh"kZ dk O;kl 4 lseh rFkk Å¡pkbZ
50eheh gksxh [fp=k- A

x
 9(d)]A ;g ekWMy ,d 30 lseh × 30 lseh × 5 lseh osQ ydM+h osQ iQV~Vs dks

eksM+ dj cuk;k tk ldrk gSA igys (10 lseh × 15 lseh ls cM+s lkb”k dh) xzkiQ 'khV ij] fuEufyf[kr
fcanq ysdj] h vkSj r  esa ,d oØ cuk;k tkrk gS [fp=k. A

x
 9(a)]A

lkj.kh A
X 
9

x (r) lseh 14.1 12.5 11.1 10.0 9.0 8.0 7.0

y (h) feeh 7.0 8.0 9.0 10.0 11.1 12.5 14.1

6.0 5.0 4.0 3.3 3.0 2.5 2.0

16.7 20.0 25.0 30.0 33.3 40.0 50.0

lanHkZ osQ fy, xzk-iQ [fp=k- A
x
 9(a)] esa n'kkZ;k x;k gSA ,d ;FkkFkZ vkSj leoØ cukus osQ fy, ;g vfèkd

mi;qDr jgsxk fd vkfVZLVksa }kjk mi;ksx fd, tkus okys midj.k ̂ uE; oØ* dk bLrseky fd;k tk,A bl
oØ esa fiQV gksus okyk ,d iQekZ dkVk tkrk gS vkSj bl iQeZs dk mi;ksx djosQ ysn e'khu (pkd e'khu)
esa yxs ,d ydM+h osQ xqVosQ ij ifjØe.k dh ?kukÑfr dkVh tkrh gSA

fp=k  A
x
 9 (e)    ur ry dks oasQnz c ls gVkdj j[kk tkrk gS A fp=k  A

x
 9 (f) b ls la?kkr & izkpy gS A

9
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lgk;d midj.k

1- 12.7 mm O;kl dh LVhy dh xksfy;k¡A

2- fofHkUu Å¡pkb;ksa (Rofj=k)ls xsankssa dks yq<+dkus osQ fy, ur ry A 30  lseh Å¡pkbZ dk ,d IykfLVd
LosQy mi;qDr jgsxkA ur ry osQ fupys fljs dh Å¡pkbZ foHko Vhys dh fupyh ifjlhek dh Å¡pkbZ
osQ cjkcj gksuh pkfg, rkfd ur ry ij yq<+d dj vkus okyh xsan foHko Vhys ij fcuk mNys vklkuh
ls yq<+drh gqbZ p<+ tk,A ;g lqfuf'pr djus osQ fy, fd yq<+drh gqbZ xsan mPp ÅtkZ α&d.k dks
fu:fir djs] ur ry dk Åijh fljk 12 lseh ;k blls vfèkd Å¡pk jguk pkfg,A LosQy dks FkksM+k
ofØr djosQ yxkuk pkfg, vkSj bldk fupyk fljk {kSfrt j[kuk pkfg, rkfd tc xsan yq<+drh gqbZ
uhps igq¡ps rks fcuk fdlh vojksèk osQ foHko <ky ij p<+ tk, vkSj {kSfrt ry ls bldh xfr osQ
dks.k esa dksbZ cM+k ifjorZu u gksA

foHko <ky ls fd, tkus okys iz;ksx

uhps of.kZr nks iz;ksxksa esa vYiQk izdh.kZu osQ fofHkUu i{kksa dk izn'kZu djus osQ fy, bl ekWMy dks foHko
<ky dh rjg iz;ksx es ayk;k x;k gSA ur ry dks bl izdkj j[kk tkuk pkfg, fd blosQ fupys fljs dk
fdukjk foHko Vhys dks bldh fupyh ifjlhek ij Li'kZ djrk jgs [fp=k- A

X
 9(e)] A xsan dks ur ry

ij] ,d jksèkd (,d piVk iSekuk pysxk) dh lgk;rk ls okafNr Å¡pkZ ij jksd dj j[kk tk,A ur ry
dks oassQnz ls gVk dj jf[k, ftlls fd xsan AB fn'kk esa tk, [fp=k- A

X
 9(f)]A xsan dk iFk vkjsf[kr djus

osQ fy, 33 cm × 43 cm lkb”k osQ dkx”k P osQ Åij blh vkdkj dh dkcZu isij dh 'khV yxkdj
budks ,d cM+s Mªkbax cksMZ osQ Åij ;k fpduh es”k osQ i`"B ij {kSfrtr% fLFkj djosQ mi;ksx esa yk;k
tk ldrk gSA nksuksa iz;ksxksa osQ fy, Åij rS;kj fd, x, ekWMy ,oa ur ry dks bl dkx”k osQ Åij j[kk
tk ldrk gSA

iz;ksx I% izdh.kZu dks.k (θ) dh d.k dh izkjafHkd ÅtkZ ij fuHkZjrk

xsan dks ur ry ij fofHkUu Å¡pkbZ;ksa ls NksfM+, vkSj n'kkZb, fd izdh.kZu dks.k (θ) dk eku izkjafHkd ÅtkZ
de djus ls c<+rk gSA

iz;ksx II% α & d.k dh fu;r ÅtkZ osQ fy, izdh.kZu dks.k ,oa la?kkr izkpy esa laca/ dk vè;;u

xsan dks fdlh fu;r Å¡pkbZ ls fxjkb, vkSj izdh.kZu dks.k θ  Kkr dhft,A la?kkr izkpy b dks Hkh ekfi,
[nsf[k, fp=k A

X
 9(f)] iz;ksx dks fofHkUu la?kkr izkpyksa  ‘b’ osQ fy, nksgjkb, ijarq gj ckj xsan dks

mlh Å¡pkbZ ls NksfM+,A izR;sd izdj.k esa izdh.kZu dks.k dk eku Kkr dhft, vkSj n'kkZb, fd

∝
θ

b
 cot

2
.
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