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BDwbU t 2 

cwigvc 

 

 

f‚wgKv 
wek¦ eªþv‡Û ARvbv in‡m¨i †kl †bB| wek¦ cÖK…wZi GB ARvbv welq m¤ú‡K© Rvbvi Rb¨ weÁvbxiv A‡bK M‡elYv 
Ges wewfbœ cixÿv wbixÿv K‡i _v‡Kb| GB cixÿv wbixÿvi dj cÖKv‡ki Rb¨ wewfbœ GKK e¨envi Ki‡Z nq| hv 
n‡e me©RbMÖvn¨| GRb¨ cwigv‡ci Ggb wKQz GKK D™¢veb Kiv n‡q‡Q hv AvšÍRv©wZKfv‡e ¯̂xK…Z| cwigv‡ci Rb¨ 
Avwe¯‹vi Kiv n‡q‡Q wewfbœ hš¿| †hme h‡š¿i mvnv‡h¨ my² †_‡K my²Zi c`v‡_©i cwigvc Kiv †h‡Z cv‡i| hvi 
d‡j weÁv‡bi mvwe©K cÖmvi n‡q‡Q m¤¢eci| 
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cvV t 1: wewfbœ †fŠZ ivwki GKK, gvÎv I gvÎv mgxKiY 
D‡Ïk¨ 

GB cvV †k‡l Avcwb-  

♦ cwigv‡ci msÁv I cwigv‡ci GKK m¤ú‡K© Rvb‡Z cvi‡eb| 

♦ †gŠwjK ivwk I †hŠwMK ivwk m¤ú‡K© Ávb jvf Ki‡Z cvi‡eb| 

♦ wewfbœ ivwki GKK Rvb‡Z cvi‡eb| 

♦ GK‡Ki wewfbœ c×wZ m¤ú‡K© Rvb‡Z cvi‡eb| 

♦ gvÎv I gvÎv mgxKiY wK †m m¤ú‡K© Rvb‡Z cvi‡eb| 

 

cwigv‡ci msÁv: 

†Kvb wKQzi cwigvY wbY©q Kiv‡K cwigvc e‡j| wek¦ cÖK…wZi wewfbœ †fŠZ NUbv m¤ú‡K© mg¨K Ávb jvf Ki‡Z n‡j 
wewfbœ †fŠZ ivwki cwigvbMZ gvb wbY©q Kiv cÖ‡qvRb| 

K‡qKwU D`vni‡Yi mvnv‡h¨ Zv AviI my¯úó fv‡e ejv hvq| †hgb- ~̀iZ¡ cwigv‡c e¨envi Kiv nq wgUvi, fi 
cwigv‡c e¨envi Kiv nq wK‡jvMÖvg Ges mgq cwivg‡ci Rb¨ e¨envi Kiv nq †m‡KÛ| GLv‡b wgUvi, wK‡jvMÖvg I 
†m‡KÛ nj cwigv‡ci GKK| 

 

cwigv‡ci GKK: 

†h †Kvb †fŠZ ivwki cwigv‡ci Rb¨ Zvi GKwU wbw`ó cwigvY‡K Av`k© wn‡m‡e aiv nq Ges GB cwigv‡Yi 
mv‡c‡ÿ mgMÖ †fŠZ ivwkwUi cwigvc Kiv nq| G Av`k© cwigvY‡K H ivwkwUi GKK ejv nq| g‡b Kiv hvK GKwU 
†Uª‡bi ˆ`N ©̈ 100 wgUvi| GLv‡b, wgUvi nj ˆ`‡N ©̈i GKK Ges †Uª‡bi ˆ`N ©̈ D³ GKK ~̀i‡Z¡i 100¸Y| wewfbœ 
†fŠZ ivwk †hgb, †ÿÎdj, AvqZb, IRb, †KvY, mgq, ej, Zvc, kw³ BZ¨vw` cwigv‡ci Rb¨ wfbœ wfbœ GKK 
i‡q‡Q Ges cwigv‡ci wewfbœ c×wZ‡Z G‡`i wfbœ wfbœ bvg i‡q‡Q| G GKK¸‡jv Avevi ci¯úi m¤úK©hy³| 

myZivs †h Av`k© cwigv‡ci mv‡_ Zzjbv K‡i †fŠZ ivwk‡K cwigvc Kiv nq Zv‡K cwigv‡ci GKK ejv nq| 

wgUvi, wK‡jvMÖvg, †m‡KÛ, wbDUb, Ryj BZ¨vw` cwigv‡ci GK‡Ki D`vniY| 

†gŠwjK I jä ivwk: 

GB wek¦ cÖK…wZi hv wKQz cwivgvc Kiv hvq Zv‡K ivwk ejv nq| †hgb GKwU †jvnvi e‡ji fi cwigv‡ci Kiv hvq| 
fi GKwU ivwk| Avevi Kvc‡oi ˆ`N ©̈ cwivgvc Kiv hvq †hLv‡b ˆ`N ©̈ GKwU ivwk| cvwbi ZvcgvÎv cwigvc Kiv 
hvq, Zvn‡j cvwbi ZvcgvÎvI GKwU ivwk| evwo †_‡K ¯‹z‡j †h‡Z KZ mgq jv‡M †mB mgqI GKwU ivwk| GB 
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†fŠZ RM‡Z Giƒc eû ivwk i‡q‡Q| G mKj ivwki g‡a¨ K‡qKwU ivwk i‡q‡Q †h¸‡jv cwigvc Kivi Rb¨ Ab¨ 
†Kvb ivwki Dci wbf©i Kivi cÖ‡qvRb nq bv| G& ivwk ¸‡jv‡K †gŠwjK ivwk ejv nq| †hgb mgq gvc‡Z Ab¨ 
†Kvb ivwki Dci wbf©i Ki‡Z nq bv| myZivs mgq GKwU †gŠwjK ivwk| 

Aciw`‡K, Ggb A‡bK ivwk Av‡Q †h¸‡jv gvcvi Rb¨ Ab¨ ivwki mvnv‡h¨i `iKvi nq| †hgb †eM cwigv‡ci Rb¨ 
~̀iZ¡ Ges mgq GB ivwk ỳwU Rvbvi cÖ‡qvRb nq| AZ:ci ~̀iZ¡‡K mgq w`‡q fvM K‡i †e‡Mi gvb †ei Ki‡Z 

nq| Gi †_‡K eySv hvq †h, †eM GKwU jä ev †hŠwMK ivwk| 

Ávb weÁv‡bi mKj kvLvq weÁvbxiv cwigv‡ci †ÿ‡Î Giƒc mvZwU ivwk‡K †gŠwjK ivwk wn‡m‡e wPwýZ K‡i‡Qb| 
G¸‡jv nj ‰`N ©̈, fi, mgq,ZvcgvÎv, ZworcÖevn, `xcb ÿgZv Ges c`v‡_©i cwigvY| 

†h mKj ivwk †gŠwjK ivwki Dci wbf©ikxj A_©vr †gŠwjK ivwk †_‡K cvIqv hvq , Zv‡`i‡K jä ivwk ejv nq| 

†eM, Z¡iY, KvR, ej, Zvc, wefe BZ¨vw` jä ivwki D`vnviY| †h ¸‡jv †gŠwjK ivwk †_‡K MwVZ nq| 

†hgb: KvR=ej×miY 

 =fi×Z¡iY ×miY 

 =fi×
2

mgq

miY
×miY 

 =fi×
2

2

mgq

miY  

myZivs KvR GKwU jä ivwk ev †hŠwMK ivwk| 

†gŠwjK GKK ev jä GKK: 

†gŠwjK ivwk‡K cÖKvk Ki‡Z †h GKK e¨envi Kiv nq Zv‡K †gŠwjK GKK e‡j| †hgb ˆ`‡N ©̈i GKK wgUvi| 
wgUvi Ab¨ †Kvb GK‡Ki Dci wbf©i K‡i bv| ZvB wgUvi GKwU †gŠwjK GKK| 

†gŠwjK GKK e¨envi K‡i †h mKj GKK cvIqv hvq Zv‡K jä GKK ejv nq| †hgb e‡ji GKK wbDUb hv 
wgUvi, wK‡jvMÖvg I †m‡K‡Ûi GK‡Ki Dci wbf©i K‡i| 

 1 wbDUb = 
1 wK‡jvMÖvg ×1 wgUvi

 †m‡KÛ2   

GK‡Ki AvšÍ©RvwZK c×wZ:  

cÖvPxbKvj †_‡KB gvbyl Zvi ˆ`bw›`b KvRKg© I e¨emv evwY‡R¨i Rb¨ gvc †Rv‡Li cÖ_v D™¢veb K‡ib| G gvc 
†Rv‡Li Rb¨ wewfbœ ivwki ’̄vbxq gvb ev GjvKv wfwËK eû GKK cÖPjb wQj| †hgb, wKQzw`b Av‡MI f‡ii GKK 
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wn‡m‡e gb, †mi Ges ~̀i‡Z¡i GKK wn‡m‡e gvBj e¨envi Kiv  nZ| ˆ`‡N©¨i Rb¨ MR, dzU, BwÂ GLbI cÖPwjZ 
i‡q‡Q| 

ˆeÁvwbK Z‡_¨i Av`vb cª`vb I e¨emv evwY‡R¨i cÖmv‡ii myweav‡_© mviv we‡k¦ gvc †Rv‡Li GKB iKg Av`‡k©i 
cÖ‡qvRb n‡q c‡o| G ZvwM` †_‡K 1960 mvj †_‡K mviv we‡k¦ wewfbœ ivwki GKB iKg GKK Pvjy Kivi wm×všÍ 
M„nxZ nq| GK‡Ki GB c×wZ‡K GK‡Ki AvšÍRv©wZK c×wZ ejv nq, hv ms‡ÿ‡c Gm. AvB. BDwbU (SI) wn‡m‡e 
cwiwPZ| AvšÍRv©wZK c×wZ Pvjyi c~‡e© mviv we‡k¦ ˆeÁvwbK wnmve wbKv‡ki †ÿ‡Î GK‡Ki wZbwU c×wZ Pvjy wQj| 
†m¸‡jv nj- 

1. wm. wR. Gm.  (CGS) c×wZ (Centimeter Gram Second system) 

2. Gg. †K. Gm. (MKS) c×wZ (Meter Kilogram Second system) 

3. Gd. wc. Gm. (FPS) c×wZ (Foot Pound Second system) 

AvšÍRv©wZK c×wZ‡Z Gg. †K. Gm c×wZ‡K AvZœxKib Kiv n‡q‡Q| GB c×wZ‡Z cÖwZwU †fŠZ ivwki Rb¨ †Kej  
gvÎ GKwU GKK wba©viY Kiv n‡q‡Q Ges mvZwU †gŠwjK ivwki Rb¨ mvZwU GKK aiv n‡q‡Q| GQvov Ab¨ mKj 
GKK GK ev GKvwaK †gŠwjK GK‡Ki ¸Ydj ev fvMdj †_‡K cÖwZcv`b Kiv n‡q‡Q| Kv‡Ri myweavi Rb¨ GKK 
¸‡jvi ¸wYZK ev Dc¸wYZK e¨envi Kiv hvq Ges GK‡Ki mv‡_ myweavRbK DcmM© hy³ K‡i Zv cvIq hvq| 
wb‡gœi Q‡K AvšÍRv©wZK c×wZ‡Z (SI) †gŠwjK GKK¸‡jvi bvg I cÖZxK D‡jøL Kiv nj- 

mviwY: 2.1-1 : †gŠwjK ivwk I Zv‡`i GKK 

µwgK bs ivwk ivwki cÖZxK Gm. AvB GKK GK‡Ki cÖZxK wm.wR.Gm GKK 

1. ‰`N¨© (length) l wgUvi (meter) m ‡mw›UwgUvi (cm) 

2. fi (mass) m wK‡jvMÖvg 
(kilogram) 

kg MÖvg (g) 

3. mgq (time) t ‡m‡KÛ(second) s ‡m‡KÛ (s) 

4. ZvcgvÎv (temperature) θ,T ‡Kjwfb (kelvin) K wWwMÖ †mjwmqvm 
(
o
C) 

5. Zwor cÖevn (electrict 

current) 
I A¨vw¤úqvi 

(ampere) 

A A¨vw¤úqvi 
(length) 

6. `xcbÿgZv (luminious 

intensity) 
I K¨v‡Ûjv 

(candela) 

Cd K¨v‡Ûjv cvIqvi 
(cp) 

7. c`v‡_©i cwigvY (amount 

of substance) 
n ‡gvj (mole) 

Kilo mole 

K mol mole 

 

wm.wR.Gm.  (CGS) c×wZ : 

wm.wR.Gm ev †mw›UwgUvi MÖvg †m‡KÛ c×wZ‡Z ˆ`‡N ©̈i GKK †mw›UwgUvi, f‡ii GKK MÖvg Ges mg‡qi GKK 
†m‡KÛ| GRb¨B GB c×wZi bvg wm.wR.Gm c×wZ| wm.wR.Gm c×wZ‡Z †gŠwjK ivwk¸‡jvi GK‡Ki gvb ¶z ª̀ e‡j 
GB c×wZi cÖPjb µgk n«vm †c‡q‡Q| 
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Gm.AvB. (SI) Gi †gŠwjK GKK mg~n: 

†h‡nZz †gŠwjK ivwki GKK mg~n Ab¨ †Kvb GK‡Ki Dci wbf©i K‡i bv, ZvB †gŠwjK GKK B”QvgZ wbev©Pb Kiv 
hvq| Z‡e wbev©wPZ GKK¸‡jvi AvšÍRv©wZK ¯̂xK…wZ _vK‡Z n‡e Ges GB GKK ¸‡jvi wKQz ˆewkó¨ _vK‡Z n‡e| 
‡hgb, GwU n‡e AcwieZ©bxq A_©vr ’̄vb, Kvj, cvÎ †f‡` †Kvb wKQzi Dci wbf©i Ki‡e bv| Kv‡ji weeZ©‡b ev Ab¨ 
†Kvb cÖvK…wZK cwieZ©‡bi d‡j Gi †Kvb cwieZ©b n‡e bv| mn‡R GKKwU c‚biærcv`b Kiv hv‡e| 1960 mv‡j 
GK‡Ki AvšÍRv©wZK c×wZ Pvjyi mgq †gŠwjK GKK ¸‡jvi †h Av`k© ev ÷¨vÛvW© MÖnY Kiv n‡qwQj cieZ©xKv‡j 
Dchy³ ‰ewkó¨¸‡jv AR©‡bi j‡ÿ¨  G‡`i g‡a¨ A‡bK GK‡Ki Av`k© e`j Kiv n‡q‡Q wKš‘ Zv‡Z GKK¸‡jvi 
gv‡bi †Kvbiƒc cwieZ©b nqwb| †hgb 1900 mv‡j UªwcK¨vj erm‡ii Dci wfwË K‡i mg‡qi GKK †m‡KÛ Gi 
msÁv cÖ`vb Kiv n‡qwQj| cieZx©‡Z wmwRqvg cigvbyi cvigvbweK cwie„wËi Dci wfwË K‡i †m‡K‡Ûi msÁv 
cÖYqb Kiv n‡q‡Q| AvšÍRv©wZK c×wZ‡Z †gŠwjK GKK¸‡jvi Rb¨ me©‡kl M„nxZ Av`k© wb‡gœ eY©bv Kiv nj| 

ˆ`‡N©¨i GKK t 

evqyk~b¨ ’̄v‡b Av‡jv  
458,792,299

1
 †m‡K‡Û †h ~̀iZ¡ AwZµg K‡i, †m ~̀iZ¡ †K 1 wgUvi (m) ejv nq| 

f‡ii GKK t 

dªv‡Ýi m¨v‡åv‡Z B›Uvib¨vkbvj ey¨‡iv Ae I‡qU&m GÛ †gRvim& G msiwÿZ cøvwUbvg BwiwWqvg msKi avZzi ˆZwi 
GKwU wmwjÛv‡ii fi‡K 1 wK‡jvMÖvg (kg) e‡j| GB wmwjÛviwUi D”PZv I e¨vm Df‡qB 3.9 cm| 

mg‡qi GKK t 

GKwU wmwRqvg cigvbyi ( Cs
133

) 9,192,631,770 wU ¯ú›`b m¤úbœ Ki‡Z †h mg‡qi cÖ‡qvRb nq Zv‡K 1 †m‡KÛ 
(s) e‡j| 

ZvcgvÎvi GKK t 

cvwbi ˆÎa we› ỳi (triple point) ZvcgvÎvi 
16.273

1  fvM‡K 1 †Kjwfb (K) e‡j| 

Zwor cÖev‡ni GKK : A¨vw¤úqvi t 

k~b¨ gva¨‡g 1m ~̀i‡Z¡ Aew ’̄Z Amxg ˆ`‡N©¨i Ges D‡cÿbxq cÖ ’̄‡”Q‡`i ỳwU mgvšÍivj mij cwievnxi cÖ‡Z¨KwU‡Z 
†h cwigvY ZworcÖevn Pj‡j ci¯ú‡ii g‡a¨ cÖwZ wgUvi ˆ`‡N©¨ 2×10-7 N wbDUb ej Drcbœ nq Zv‡K 1 ampere 
e‡j| 

`xcb ÿgZvi GKK : K¨v‡Ûjv t 

101325 c¨vm‡Kj Pv‡c cøvwUbv‡gi wngvs‡K (2042 K) †Kvb K…ò e ‘̄i (black body) c„‡ôi  
600000

1
 eM©wgUvi 

cwiwgZ †ÿÎd‡ji c„‡ôi Awfj¤̂ eivei `xcb ÿgZv‡K 1 K¨‡Ûjv (cd) e‡j|  
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c`v‡_©i cwigv‡Yi GKK : †gvj t †h cwigvb c`v‡_© 0.012 wK‡jvMÖvg Kve©b-12 G Aew ’̄Z cigvYyi mgvb msL¨K 
cÖv_wgK BDwbU (†hgb cigvYy, AYy, Avqb, B‡jKUªb BZ¨vw` ev G¸‡jvi wbw ©̀ó †Kv‡bv MÖæc) _v‡K Zv‡K 1 †gvj 
e‡j| 

e¨envi Ges eySvi myweav‡_© A‡bK mgq G mKj GK‡Ki ¸wYZK I Dc¸wYZK e¨eüZ nq| D`vniY wn‡m‡e ejv 
hvq †h, 

 1 wK‡jvwgUvi (km) = 10
3 wgUvi (m) 

 1 †mw›UwgUvi (cm) = 10-2 wgUvi (m) 

 1 wgwjwgUvi (mm) = 10-3 wgUvi (m) 

 1 b¨v‡bvwgUvi (nm) = 10-9 wgUvi (m) 

 1 Ub (t) = 103 wK‡jvMÖvg (kg) 
 

msL¨vi ‰eÁvwbK cÖZxK : `‡ki m~P‡Ki e¨envi t 

weÁvbxiv Ggb A‡bK ivwk e¨envi K‡i _v‡Kb †h¸‡jvi gvb Lye eo ev Lye †QvU n‡q _v‡K| †hgb, Av‡jvi ª̀æwZ 
cÖvq 30,00,00,000 ms

-1 Ges B‡j±ª‡bi Avav‡bi cwigvY 0.00000000000000000016 Kzj¤̂| G RvZxq ivwki 
msL¨v ¯̂vfvweK fv‡eB cov, †jLv, eySv Ges g‡b ivLv Ly&eB AmyweavRbK| GB mgm¨v mgvav‡bi Rb¨ 10 (`k) 
msL¨vwUi NvZ (power)  e¨envi Kiv nq| 

†hgb, 

 10
0 =1 

 10
1 =10 

 10
2 = 10×10 =100 

 10
3 = 10×10×10 =1000 BZ¨vw`| 

k~‡b¨i msL¨v 10 KZ kw³‡Z DbœxZ Kiv n‡q‡Q Zv wb‡ ©̀k K‡i Ges Zv‡K 10 Gi m~PK e‡j| D`vniY ¯̂iƒc 
Dc‡ivwjøwLZ Av‡jvi ª̀æwZ‡K 3×108 ms-1 wn‡m‡e cÖKvk Kiv hvq| Avevi 1 Gi †P‡q †QvU msL¨v¸‡jv‡K wbgœiƒc 
fv‡e cÖKvk Kiv hvq, 

 10
-1 
= 
10

1
 = 0.1 

 10
-2 
= 

1010

1

×

 = 0.01 

 10
-3 
= 

101010

1

××

 = 0.001 BZ¨vw`| 
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†Kvb msL¨v‡K 10 Gi †h †Kvb NvZ Ges 1 †_‡K 10 Gi g‡a¨ Aew ’̄Z Aci msL¨vi ¸Ydj wn‡m‡e cÖKvk Kiv 
n‡j Zv‡K ˆeÁvwbK cÖZxK e‡j| †hgb, 5800000 nj 5.8×106 Ges 0.0000000956 nj 9.56×10-8| Zvn‡j 
cÖZxqgvb n‡”Q †h, G cÖZx‡K cÖKvwkZ msL¨vwUi 10 Gi abvZœK m~PK hZ, `kwgK we› ỳ‡K Wvb w`‡K ZZ Ni 
miv‡j g~j msL¨vwU cvIqv hv‡e| AbyiƒcfA‡e 10 Gi FYvZœK m~PK hZ, `kwgK we› ỳ‡K evg w`‡K ZZ Ni miv‡j 
g~j msL¨vwU cvIqv hv‡e| 

ˆeÁvwbK cÖZx‡K cÖKvwkZ msL¨vi †ÿ‡Î ¸‡Yi wb‡gœv³ mvaviY wbqgwU cÖ‡hvR¨: 

 10
m
×10

n
=10

m+n
 

GLv‡b m Ges n †h †Kvb msL¨v, hv abvZœK ev FYvZœK n‡Z cv‡i| 

†hgb,  

 10
5
×10

9
 = 10

14
 

 10
3
×10

-7
 = 10

-4
 

fv‡Mi †ÿ‡ÎI wbqgwU cÖ‡hvR¨ : 

 10
m 
÷10

n
=10

m-n
 

 10
8
÷10

5
 = 10

8-5
=10

3
  

 10
8
÷10

-12
 = 10

8-(-12)
 = 10

20 

 

mviYx : 2.2-2 : `‡ki m~PK mg~n 

DcmM© Drcv`K ms‡KZ D`vniY 
‡cUv (peta) 10

15
 P 1 ‡cUv wgUvi =1 pm =1015m 

†Uiv (tera) 10
12 T 1 †Uiv MÖvg =1 tg =1012g 

wMMv (giga) 10
9 G 1 wMMv Ryj =1 Gj =109j 

 †gMv (mega) 10
6 M 1 †gMv IqvU =1 MW =10

6
W 

wK‡jv (kilo) 10
3 k 1 wK‡jv‡fvë =1 kV =103V 

†n‡±v (hecto) 10
2 h 1 †n‡±v c¨vm‡Kj =1 hPa =102Pa 

‡WKv (deca) 10
1 da 1 ‡WKv wbDUb =1 daN =101N 

†Wwm (deci) 10
-1 d 1 †Wwm Ing =1 dΩ =10-1Ω 

†mw›U (centi) 10
-2 c 1 †mw›UwgUvi =1 cm =10-2m 

wgwj (milli) 10
-3 m 1 wgwj A¨vw¤úqvi =1 mA =10-3A 

gvB‡µv (micro) 10
-6 µ 1 gvB‡µv †fvë =1 µV =10-6V 

b¨v‡bv (nano) 10
-9 n 1 b¨v‡bv †m‡KÛ =1 ns =10-9s 

wc‡Kv (pico) 10
-12 p 1 wc‡Kv d¨vivW =1 pF =10-12F 

†dg‡Uv (femto) 10
-15 f 1 †dg‡Uv wgUvi = 1 fm =10-15m 
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gvÎv (Dimension) :  

c~‡e©i Av‡jvPbv ‡_‡K Avgiv †R‡bwQ †h, †fŠZ ivwk¸‡jv GK ev GKvwaK †gŠwjK ivwk Øviv MwVZ nq| myZivs †h 
†Kv‡bv †fŠZ ivwk‡K wewfbœ m~P‡Ki GK ev GKvwaK †gŠwjK ivwki ¸Ydj wn‡m‡e cÖKvk Kiv nq| †Kv‡bv †fŠZ 

ivwk‡Z we`¨gvb †gŠwjK ivwk ¸‡jvi m~PK‡K ivwkwUi gvÎv  e‡j| †gŠwjK ivwk ˆ`N ©̈, fi I mgq‡K h_vµ‡g L, 
M I T Øviv cÖKvk Kiv nq| L †K ˆ`‡N ©̈i gvÎv, M †K f‡ii gvÎv, T †K mg‡qi gvÎv e‡j|  

†hgb,  ej = fi × Z¡iY 

 = fi × 
†eM
 mgq  

 = fi ×
ˆ`N ©̈

 mgq2  

 = M×
2

T

L
 

 = MLT
-2 

myZivs, e‡ji gvÎv MLT
-2| A_©vr e‡ji i‡q‡Q f‡ii gvÎv (M), ˆ`‡N ©̈i gvÎv (L) Ges mg‡qi gvÎv (T-2)| 

†h mgxKi‡bi mvnv‡h¨ †Kvb ivwki gvÎv cÖKvk Kiv n‡q _v‡K Zv‡K gvÎv mgxKiY e‡j| gvÎv mgxKi‡Y gvÎv 
wb‡ ©̀k Ki‡Z Z…Zxq eÜbx [ ] e¨envi Kiv nq| †hgb, e‡ji gvÎv mgxKiY nj,  [F] =  [MLT

-2
] 

2.3-3 mviYx‡Z wewfbœ ivwki gvÎv †`Lv‡bv nj| gvÎv mgxKi‡Yi mvnv‡h¨ Avgiv †Kvb †fŠZ ivwki GKK wbY©q 
Ki‡Z Ges mgxKi‡Yi ï×Zv cixÿv Ki‡Z cvwi| D`vnib ¯̂iƒc Avgiv wb‡gœi mgxKiYwU we‡ePbv Ki‡Z cvwi| 

S= ut+ 
2

1
at

2
 

†KejgvÎ GKB RvZxq ivwki †hvM, we‡qvM ev mgZv m¤¢e| myZivs GKwU mgxKi‡Yi cÖwZwU c`‡K Aek¨B GKB 
RvZxq ivwk‡K wb‡ ©̀k Ki‡Z n‡e| Dc‡ii mgxKiYwU‡Z wZbwU c` Av‡Q| evw`‡K GKwU Ges Wvbw`‡K ỳwU| GB 
mgxKi‡Y S nj miY| 

myZivs, S Gi gvÎv nj L 

u nj Avw`‡eM, Gi gvÎv= 
T

L
= LT

-1 

a nj Z¡iY, Gi gvÎv= 
2

T

L
= LT

-2 

t nj mgq, Gi gvÎv= T 

∴ ut Gi gvÎv= LT
-1
× T= L 
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Ges at2 Gi gvÎv= LT-2
 × T

2
= L 

myZivs cÖZxqgvb n‡”Q †h, D³ mgxKiYwUi evgw`‡Ki c`wUi gvÎv L Ges Wvbw`‡Ki ỳwU c‡`i gvÎvI L| myZivs 
mgxKiYwU wm×| 

mvibx : 2.3-3 wewfbœ †fŠZ ivwki ms‡KZ, GKK I gvÎv mg~n 

ivwk Gm. AvB. GKK gvÎv 

bvg Bs‡iwR cwifvlv ms‡KZ bvg ms‡KZ cÖwZcv`b  

ˆ`N©¨ length l wgUvi m m L 

fi mass m wK‡jvMÖvg kg kg M 

mgq  time t ‡m‡KÛ s s T 

miY displacement s wgUvi m m L 

‡ÿÎdj area A wgUvi2 m
2
 m.m L

2
 

AvqZb volume V wgUvi3 m
3
 m

2.m L
3
 

†eM,`ªæwZ velocity, speed u wgUvi/‡m‡KÛ ms
-1
 m.s

-1 LT
-1
 

Z¡iY acceleration a wgUvi/‡m‡KÛ2 ms
-2
 m.s

-1
.s
-1 LT

-2
 

fi‡eM momentum p wK‡jvMÖvg-

wgUvi/‡m‡KÛ 

kg ms
-1
 kg.ms

-1 MLT
-1
 

ej force F wbDUb N kg.ms
-2 MLT

-2
 

KvR work W Ryj J N.m ML
2
T
-2
 

ÿgZv power p IqvU W J. s-1 ML
2
T
-3
 

kw³ energy E Ryj J N.m ML
2
T
-2
 

NbZ¡ density ρ wK‡jvMÖvg/wgUvi3 kg m
-3
 kg. m

-3 ML
-3
 

Pvc pressure p c¨vm‡Kj Pa N.m-2 ML
-1
T
-2
 

‡`vjbKvj time period T ‡m‡KÛ s s T 

Zi½ ‰`N©¨ wave length λ wgUvi m m L 

K¤úv¼ frequency f nvR© Hz s
-1 T

-1
 

ZvcgvÎv temperature θ ‡Kjwfb K K θ 

cÖmviY mnM co-efficient of 

expansion 
α,β,γ cÖwZ †Kjwfb K

-1
 K

-1 θ
-1
 

Zvc quantity of heat Q Ryj J N.m ML
2
T
-2
 

Zvc aviY ÿgZv heat capacity C Ryj/‡Kjwfb J K
-1
 J.K

-1 ML
2
T
-2
θ
-1
 

Av‡cwÿK myß Zvc specific latent 

heat 

l Ryj/wK‡jvMÖvg J kg
-1
 J.kg

-1 L
2
T
-2
 

Zvc cwievnKZ¡ thermal 

conductivity 

K IqvU/wgUvi-†Kjwfb Wm
-1
 

K
-1
 

Js
-1
.m

-1
 K

-1 MLT
-3
θ
-1
 

`xcb ÿgZv luminious 

intensity 

l K¨v‡Ûjv cd cd J 
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Av‡jvK d¬v· luminous flux Q jy‡gb lm cd.sr J 

`xcb ZxeªZv illumination E jv· lx lm. m-2 JL
-2
 

‡j‡Ýi ÿgZv power of a lens p WvB AÞvi d m
-1 L

-1
 

weea©b magnification m -- -- -- -- 

Zwor cÖevn electric current I A¨w¤úqvi A A I 

Avavb charge q,Q Kzj¤^ C A.s IT 

Zwor ZxeªZv electric field 

strength, electric 

intensity 

E wbDUb/Kzj¤^ NC
-1
 

=Vm
-1
 

N.C
-1 MLT

-3
I
-1
 

Zwor wefe electric potential V ‡fvë V J.C-1 ML
2
T
-3
I
-1
 

†iva resistance R Ing Ω V.A
-1 ML

2
T
-3
I
-2
 

cwievwnZv conductance G wm‡gÝ S V
-1
.A M

-1
L
-2
T
3
I
2
 

cwievnKZ¡& conductivity σ cÖwZ Ing cÖwZ wgUvi Ω
-1
m

-1
 Ω

-1
.m

-1 M
-1
L
-3
T
3
I
2
 

Av‡cwÿK †iva specific 

resistance, 

resistivty 

ρ Ing-wgUvi Ωm Ωm ML
3
T
-3
I
-2
 

Zwo”PvjK kw³ elctromotive 

force 

e,E ‡fvë V J.C-1 ML
2
T
-3
I
-1
 

 

mvi ms‡ÿc t  

� †gŠwjK ivwkt ˆ`N©¨, fi, mgq, ZvcgvÎv, ZworcÖevn, `xcb ÿgZv, c`v‡_©i cwigvY-  GB mvZwU ivwk‡K 
†gŠwjK ivwk e‡j| ivwk¸‡jv‡K cwigvc Ki‡Z Ab¨ †Kvb GK‡Ki Dci wbf©i Ki‡Z nq bv| 

� jä ivwkt †h ivwk¸‡jv †gŠwjK ivwki Dci wbf©ikxj Zv‡`i‡K jä ivwk e‡j| †hgb- †eM, KvR, Z¡iY 
BZ¨vw`| 

� GKKt GK‡Ki AvšÍRv©wZK c×wZ‡K ms‡ÿ‡c Gm AvB (SI) BDwbU e‡j| 

� gvÎv I gvÎv mgxKiYt †fŠZ ivwk‡Z we`¨gvb †gŠwjK ivwk¸‡jvi m~PK‡K ivwkwUi gvÎv e‡j| gvÎv mgxKi‡Yi 
mvnv‡h¨ mgxKi‡Yi mZZ¨ hvPvB Kiv hvq| 
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cvV-1 
cv‡VvËi g~j¨vqb-1 

mwVK DË‡ii cv‡k wUK (√) wPý w`b  
 
1. KZ mv‡j AvšÍRv©wZK GKK c×wZ Pvjy nq? 
 K) 1950 mv‡j L) 1960 mv‡j  M) 1970 mv‡j  N) 1980 mv‡j  
 
2. 1 †dg‡UvwgUvi mgvb KZ wgUvi? 
 K) 10-9 m L) 10-12 m M) 10-14 m N) 10-15 m 
 
3. wb‡gœi Z_¨¸‡jv jÿ¨ Kiæb| 
 i)  1 wgwjMÖvg = 10-3  wK‡jvMÖvg 

 ii) [F] =  [MLT
-2
] 

 iii)  
a
m

 a
n  = a m-n 

 wb‡Pi †KvbwU mwVK? 
 K) i I ii L) ii I iii  M) i I iii N) i, ii I iii 
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cvV t 2: wgUvi †¯‹j, fvwb©qvi ‡¯‹j, ø̄vBW K¨vwjcvm© 
D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

♦ cwigv‡ci hš¿vw` m¤ú‡K© Rvb‡Z cvi‡eb| 

♦ fvwb©qvi †¯‹j, ¯ŒMR m¤ú‡K© Rvb‡Z cvi‡eb| 

♦ G me hš¿vw` Øviv cwigvc c×wZ m¤ú‡K© mg¨K Ávb jvf Ki‡Z cvi‡eb| 

 

cwigv‡ci hš¿vw` : 

Avgiv cwigv‡ci Rb¨ wewfbœ cÖKvi hš¿ e¨envi K‡i _vwK| wewfbœ e¨envwiK Kv‡R AwZ ¶z ª̀ n‡Z Avi¤¢ K‡i e„nr 
~̀iZ¡ cwigvc Ki‡Z nq| ZvB G †ÿ‡Î wbfz©jZv AR©‡bi Rb¨ cÖavbZ Gme h‡š¿i e¨envi n‡q _v‡K | ˆeÁvwbK 

cwigv‡ci †ÿ‡Î †hme hš¿vw` mPivPi e¨envi Kiv nq, Zv‡`i g‡a¨ K‡qKwU hš¿ m¤̂‡Ü wb‡gœ Av‡jvPbv Kiv nj| 

 K) wgUvi †¯‹j 

 L) fvwb©qvi †¯‹j 

 M) ø̄vBW K¨vwjcvm© 

 N) ¯Œ MR 

 O) Zzjv hš¿ 

 

K) wgUvi †¯‹j :  

‰`N©¨ cwigv‡ci Rb¨ cixÿvMv‡i mvaviYZ †h mKj hš¿ e¨envi Kiv nq Zvi g‡a¨ me‡P‡q eo hš¿ nj wgUvi 
†¯‹j| †¯‹jwUi ˆ`N ©̈ mvaviYZ 1 wgUvi ev 100 †mw›UwgUvi _v‡K e‡j G‡K wgUvi †¯‹j ejv nq| †¯‹jwUi GK avi 
†mw›UwgUv‡i Ges Aci avi BwÂ‡Z `vM KvUv _v‡K| cÖ‡Z¨K †mw›UwgUvi Ges cÖ‡Z¨K BwÂ mgvb `k fv‡M fvM Kiv 
_v‡K| cÖ‡Z¨K †mw›UwgUv‡ii cÖ‡Z¨KwU fvM‡K 1 wgwjwgUvi ev 0.1 †mw›UwgUvi ejv nq| †Kvb †Kvb †¯‹‡j cÖ‡Z¨K 
BwÂ‡K AvU fvM ev †lvj fv‡M wef³ Kiv nq| 

cwigvc c×wZ  

wgUvi †¯‹‡ji mvnv‡h¨ †Kvb mij e ‘̄i ˆ`N ©̈ AwZ mn‡RB cwigvc Kiv hvq| †h `Û ev KvwVi ˆ`N ©̈ gvc‡Z n‡e 
Zvi GK cÖvšÍ wgUvi †¯‹‡ji k~b¨ (0) `v‡M ev Ab¨ †Kvb myweavRbK ’̄v‡b ’̄vcb Ki‡Z n‡e| `‡Ûi Aci cÖvšÍ 
†¯‹‡ji †h `v‡Mi mv‡_ wg‡j hv‡e Zvi cvV wb‡Z n‡e| AZ:ci `‡Ûi ỳwU cÖvšÍ cv‡Vi cv_©K¨ n‡jv `‡Ûi ˆ`N ©̈| 
mvaviYfv‡e ejv hvq, †h `‡Ûi ˆ`N ©̈ gvc‡Z n‡e Zvi GK cÖvšÍ hw` X `v‡M ’̄vcb Kiv nq Ges `‡Ûi Aci cÖvšÍ 
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Y `v‡Mi mv‡_ wg‡j hvq Zvn‡j `‡Ûi ˆ`N ©̈ L n‡e X I Y Gi we‡qvMdj| A_©vr L= Y- X | GB †¯‹‡ji mvnv‡h¨ 
wgwjwgUvi ch©šÍ ˆ`N©¨ mwVKfv‡e cwigvc Kiv hvq| hw` Gi †P‡q m~¶è cwigvc Ki‡Z nq, Zvn‡j fvwb©qvi †¯‹j 
e¨envi Kiv nq| 

 

L) fvwb©qvi †¯‹j :  

wgUvi †¯‹‡j Avgiv mvaviYZ wgwjwgUvi ch©šÍ ˆ`N ©̈ gvc‡Z cvwi| wgwjwgUv‡ii fMœvsk †hgb, 0.2 wgwg, 0.5 wgwg ev 
0.9 wgwg BZ¨vw` gvcvi Rb¨ Avgv‡`i fvwb©qvi †¯‹j e¨envi Ki‡Z nq| divmx MwYZ kv ¿̄¿we` wc‡q‡i fvwb©qvi GB 
†¯‹j D™¢veb K‡ib| GRb¨ Zvui bvgvbymv‡i G †¯‹‡ji bvgKiY Kiv nq fvwb©qvi †¯‹j| 

g~j ‡¯‹‡ji ÿy ª̀Zg fv‡Mi fMœvs‡ki gvb wbLyuZfv‡e wbY©q Kivi Rb¨ g~j †¯‹‡ji cv‡k †QvU Avi GKwU †¯‹j 
e¨envi Kiv nq| †mB †QvU †¯‹jwUi bvg fvwb©qvi †¯‹j| wgUvi †¯‹‡ji mv‡_ fvwb©qvi †¯‹j mshy³ K‡i wgwjwgUv‡ii 
fMœvsk wbfz©jfv‡e wbY©q Kiv hvq| 

fvwb©qvi †¯‹j AvKv‡i g~j †¯‹j A‡cÿv †QvU nq| GB †¯‹jwU g~j †¯‹j ev cªavb †¯‹‡ji cv‡k mshy³ _v‡K, 
fvwb©qvi †¯‹j‡K cÖavb †¯‹‡ji cvk w`‡q mvg‡b ev †cQ‡b miv‡bv hvq| aiv hvK, GKwU fvwb©qvi †¯‹‡j `kwU fvM 
Av‡Q| fvwb©qvi †¯‹‡ji `k fvM cÖavb †¯‹‡ji bqwU ¶z ª̀Zg fv‡Mi mgvb| cÖavb †¯‹‡ji bqwU ¶z ª̀Zg fv‡Mi gvb 9 
wgwjwgUvi ev 0.9 †mw›UwgUvi| †h‡nZz fvwb©qvi †¯‹‡ji 10 fvM cÖavb †¯‹‡ji 9 ¶z ª̀Zg fv‡Mi mgvb †m‡nZz 
fvwb©qvi †¯‹‡ji fvM¸‡jv cÖavb †¯‹‡ji ÿy ª̀Zg fv‡Mi †P‡q mvgvb¨ †QvU| cÖavb †¯‹‡ji GK fv‡Mi ‰`N ©̈ Ges 
fvwb©qvi †¯‹‡ji GK fv‡Mi ˆ`‡N©¨i cv_©K¨‡K fvwb©qvi aªæeK (Vernier constant) ejv nq| 

wb‡gœi m~‡Îi mvnv‡h¨ fvwb©qvi aªæeK wbY©q Kiv hvq| 

fvwb©qvi aªæeK = 
n

s
 

†hLv‡b, s nj cÖavb †¯‹‡ji GK ¶z ª̀Zg fv‡Mi ˆ`N ©̈ Ges n nj fvwb©qv‡ii fv‡Mi msL¨v| 

Zvn‡j, s = 1 wgwg Ges n = 10 fvM 

∴fvwb©qvi aªæeK = 
n

s
= 
1 wgwg
10

  = 0.1 wgwg = 0.01 †mwg 

†Kvb †Kvb mgq fvwb©qvi †¯‹‡ji 20 fvM cÖavb †¯‹‡ji 19 ¶z ª̀ªZg fv‡Mi mgvb _v‡K Ges cÖavb †¯‹‡ji GK 
¶z ª̀Zg fv‡Mi gvb 1 wgwg Gi †P‡q Kg nq| ZLb fvwb©qvi aªæeK cwieZ©b n‡q hvq| g~jZ: fvwb©qvi aªæe‡Ki gvb 
wbf©i K‡i cÖavb †¯‹j I fvwb©qvi †¯‹‡ji `vM KvUvi Dci| 

fvwb©qvi †¯‹‡ji mvnv‡h¨ cwigvc : 

aiv hvK, XY `‡Ûi ˆ`N ©̈ cwigvc Ki‡Z n‡e| `ÛwUi X cÖvšÍ cÖavb †¯‹‡ji k~b¨ (0) `v‡Mi mv‡_ wgwj‡q fvwb©qvi 
†¯‹jwU mvg‡b ev wcQ‡b mwi‡q Y cÖv‡šÍi mv‡_ wgjv‡bv nq| g‡b Kiv hvK, `‡Ûi Y cÖvšÍ †¯‹‡ji  M wgwg `vM 
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AwZÎg K‡i‡Q| Zvn‡j, Gi ˆ`N ©̈ M I (M+1) wgwg Gi gvSvgvwS n‡e| G M wgwg Gi †P‡q evowZ ˆ`N ©̈ †ei 
Ki‡Z fvwb©qvi ‡¯‹j e¨envi Ki‡Z nq Ges Gi ˆ`N ©̈ UzKz n‡e fvwb©qvi †¯‹j cvV| 

 

 

wPÎ: 2.2-1 fvwb©qvi ‡¯‹j  

AZ:ci fvwb©qv‡ii †Kvb `vMwU cÖavb †¯‹‡ji †Kvb `v‡Mi mv‡_ wgj‡Q Zv ch©‡eÿY Ki‡Z n‡e| hw` †Kvb `vM bv 
wg‡j Zvn‡j fvwb©qv‡ii †Kvb `vMwU cÖavb †¯‹‡ji †Kvb GKwU `v‡Mi mv‡_ me‡P‡q KvQvKvwQ n‡q‡Q Zv †`L‡Z 
n‡e| fvwb©qvi †¯‹‡ji GB `vMB n‡e fvwb©qvi mgcvZb| 

aiv hvK, fvwb©qv‡ii V b¤̂i `vMwU cÖavb †¯‹‡ji †h‡Kvb `v‡Mi GKwU `v‡Mi mv‡_ wg‡j‡Q ev KvQvKvwQ n‡q‡Q| 
hw` h‡š¿i fvwb©qvi aªyeK V.C nq , Zvn‡j 

`‡Ûi ˆ`N ©̈ = cÖavb †¯‹j cvV + fvwb©qvi †¯‹j cvV  

  =cÖavb †¯‹j cvV + fvwb©qvi mgcvZb × fvwb©qvi aªæeK 

 A_©vr, L = M+ V× V. C 

g‡b Kiv hvK, `‡Ûi Y cÖvšÍ cÖavb †¯‹‡ji 15 wgwg `vM AwZµg K‡i‡Q Ges cÖavb †¯‹‡ji GKwU `v‡Mi mv‡_ 
fvwb©qv‡ii 5 b¤̂i `vMwU wg‡j‡Q|  

Zvn‡j `‡Ûi ˆ`N ©̈ n‡e, 

        L = 15 wgwg + 5×0.1 wgwg   [ fvwb©qvi aªæeK=0.1 wgwg] 

  = 15  wgwg + 0.5 wgwg 

  =15.5 wgwg 

  =1.55 †mwg 

 

M) ø̄vBW K¨vwjcvm© : 

fvwb©qv‡ii cwigvc c×wZ Aej¤̂b K‡i ø̄vBW K¨vwjcvm© ˆZwi Kiv nq e‡j G‡K fvwb©qvi K¨vwjcvm©I ejv nq| 
ø̄vBW K¨vwjcv‡m©i g~j ev cÖavb †¯‹j mvaviYZ B¯úvZ Øviv wbg©vY Kiv nq| hvi GK cv‡k¦© BwÂ I Aci cv‡k¦© 
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†mw›UwgUvi Ges wgwjwgUv‡i `vM KvUv _v‡K| cÖavb †¯‹‡ji †h cªvšÍ †_‡K †¯‹‡ji m~Pbv nq A_©vr k~b¨ `vM KvUv 
_v‡K †m cÖvšÍwU avZe †Pvqvj hy³ _v‡K| †Pvqvjhy³ GKwU fvwb©qvi †¯‹j cÖavb †¯‹‡ji mv‡_ mgvšÍivj fv‡e 
Ae ’̄vb K‡i| GB †Pvqvjhy³ fvwb©qvi †¯‹jwU cªavb †¯‹‡ji Dci mvg‡b ev wcQ‡b miv‡bv hvq| GB †¯‹‡ji mv‡_ 
GKwU ¯Œz mshy³ _v‡K| 

 

wPÎ: 2.2-2 ø̄vBW K¨vwjcvm© 

GB ¯Œzi mvnv‡h¨ fvwb©qvi †¯‹j‡K cÖavb †¯‹‡ji mv‡_ †h‡Kvb RvqMvq AvUKv‡bv hvq| g~j †¯‹‡ji †Pvqvj Ges 
fvwb©qvi †¯‹‡ji †Pvqvj c¯ú‡ii mv‡_ †j‡M _v‡K, ZLb mvaviYZ fvwb©qvi †¯‹‡ji k~b¨ `vM cÖavb †¯‹‡ji k~b¨ 
`v‡Mi mv‡_ wg‡j hvq| Avevi A‡bK h‡š¿ wg‡j bv| ZLb ey‡S wb‡Z n‡e hš¿wU‡Z hvwš¿K ÎæwU Av‡Q| ZvB GB 
ÎæwUi Rb¨ cvV ms‡kva‡bi cÖ‡qvRb Av‡Q| fvwb©qv‡ii k~b¨ `vM cÖavb †¯‹‡ji k~b¨ `v‡Mi Wvbcv‡k _vK‡j D³ 
ÎæwU‡K abvZœK ÎæwU e‡j Ges fvwb©qv‡ii k~b¨ `vM cÖavb †¯‹‡ji k~b¨ `v‡Mi  evgcv‡k _vK‡j D³ ÎæwU‡K FYvZœK 
µzwU e‡j| G hvwš¿K µzwU‡K AvcvZ cvV †_‡K we‡qvM Ki‡Z nq| hw` †Kvb h‡š¿i AvcvZ cvV L′ Ges hvwš¿K µzwU 
e nq, Zvn‡j cÖK…Z cvV ev ‰`N©¨, L′ n‡e, 

 L = L′ - (±e) 

 

ø̄vBW K¨vwjcv‡m©i e¨envi c×wZ: 

‡h e ‘̄i ev `‡Ûi ‰`N ©̈ †ei Ki‡Z n‡e Zv ø̄vBW K¨vwjcv‡m©i †Pvqvj ỳBwUi gvSLv‡b ’̄vcb Kiv nq| Gi ci 
fvwY©qvi †¯‹‡ji †Pvqvj †V‡j e ‘̄i w`‡K wb‡q Avm‡Z nq hv‡Z g~j †¯‹‡ji †Pvqvj Ges fvwb©qvi †¯‹‡ji †Pvqvj 
e ‘̄wU‡K wecixZ w`K †_‡K ¯úk© K‡i| GLb ¯Œzi mvnv‡h¨ fvwb©qvi †¯‹jwU‡K cÖavb ‡¯‹‡ji mv_ „̀pfv‡e AvU‡K 
†`Iqv nq| GB Ae ’̄vq cÖavb †¯‹j cvV Ges fvwb©qvi †¯‹j cvV †bIqv nq| myZivs e ‘̄wUi ‰`N ©̈ = cÖavb †¯‹j cvV 
(M)+ [fvwb©qvi mgcvZb(V)×fvwb©qvi aªæeK (V.c)]-[hvwš¿K µzwU(±e)] 

ø̄vBW K¨vwjcv‡m©i e¨envi: 

wbgœwjwLZ Kv‡R ø̄vBW K¨vwjcvm© e¨eüZ nq|  

 1. e ‘̄i ˆ`N ©̈ wbY©q| 

 2. †PvO ev †ej‡bi D”PZv wbY©q| 

 3. dvucv b‡ji AšÍ:e¨vm wbY©q| 
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 4. ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ AvqZb wbY©q 

  K) AvqZvKvi e ‘̄ 

  L) †MvjvKvi e ‘̄ 

  M) wmwjÛvi ev †PvO ev †ej‡bi AvqZb wbY©q 
 

K) AvqZvKvi e ‘̄i AvqZb wbY©q: 

†Kvb AvqZvKvi e ‘̄i AvqZb hw` V nq, Zvn‡j 

 V=L×B×H 

GLv‡b, L= e ‘̄i ‰`N ©̈ 

 B= e ‘̄i cÖ ’̄ Ges  

 H= e ‘̄i D”PZv 

ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ L, B I H Gi gvb wbY©q K‡i DcwiD³ m~‡Îi mvnv‡h¨ AvqZvKvi e ‘̄i AvqZb wbY©q 
Kiv nq| 

L) †Mvj‡Ki AvqZb wbY©q: 

hw` †Mvj‡Ki AvqZb hw` V nq, Zvn‡j 

       V=
3

4
πr3 

 =
3

4
π(

2

d
)
3 

 =
6

1
πd3  [π=3.14] 

†hLv‡b, r =†Mvj‡Ki e¨vmva© 

Ges d =†Mvj‡Ki e¨vm 

ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ †Mvj‡Ki e¨vm †ei K‡i DcwiD³ m~‡Îi mvnv‡h¨ †Mvj‡Ki AvqZb wbY©q Kiv nq| 

 

M) wmwjÛvi ev †ej‡bi AvqZb wbY©q: 

hw` †ej‡bi AvqZb hw` V nq, Zvn‡j 

       V=πr2h 
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 =π(
2

d
)
2
h 

 =
4

1
πd2h 

†hLv‡b, r = †ej‡bi e¨vmva©© 

Ges d = †ej‡bi e¨vm 

h = †ej‡bi D”PZv 

†ej‡bi e¨vm I D”PZv ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ wbY©q K‡i Dc‡iv³ m~‡Îi mvnv‡h¨ ‡ej‡bi AvqZb wbY©q Kiv 
nq| 

 

mvi ms‡ÿct 

� cwigv‡ci wewfbœ hš¿vw`i g‡a¨ wgUvi †¯‹j, fvwY©qvi †¯‹j, ø̄vBW K¨vwjcvm©, ¯Œz MR, Zzjv hš¿ eûj cÖPwjZ| 

� wgUvi †¯‹‡ji mvnv‡h¨ †Kvb e ‘̄i ˆ`N©¨ gvcv nq| 

� ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ e ‘̄i ˆ`N©¨, AvqZb, †ej‡bi D”PZv, dvucv b‡ji AšÍ:e¨vm wbY©q Kiv hvq| 
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cvV-2 
cv‡VvËi g~j¨vqb-2 

mwVK DË‡ii cv‡k wUK (√) wPý w`b  
 
1. wgUvi †¯‹‡ji ˆ`N©¨ KZ? 
 K) 1 †mw›UwgUvi L) 10 †mw›UwgUvi M) 100 †mw›UwgUvi N) 1000 †mw›UwgUvi  
 
2. GKwU †Mvj‡Ki AvqZb wbY©q Kiæb, †hLv‡b r = 2 cm 
 K) 30.42 cm L) 32.52 cm M) 33.52 cm N) 34.52 cm 
 
3. ø̄vBW K¨vwjcv‡m©i mvnv‡h¨- 
 i)  †ej‡bi AvqZb wbY©q Kiv nq 

 ii) Zv‡ii e¨vm wbY©q Kiv nq 

 iii)  dvucv b‡ji AšÍ:e¨vm wbY©q Kiv nq 

 wb‡Pi †KvbwU mwVK? 

 K) i L) i I ii M) ii I iii N) i I iii 
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cvV t 3: ¯Œz MR, Zzjv hš¿ 

D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

♦ ¯Œz MR m¤ú‡K© Rvb‡Z cvi‡eb| 

♦ ¯Œz M‡Ri ÎæwU I  cwigvc c×wZ m¤ú‡K© mg¨K Ávb jvf Ki‡Z cvi‡eb| 

♦ Zzjv hš¿ wK Ges Gi cwigvc c×wZ m¤ú‡K© Rvb‡Z cvi‡eb|  

 

¯Œ MR : 

¯Œ MR‡K gvB‡µvwgUvi ¯Œz MRI ejv nq| GwU B¯úvZ Øviv wbwg©Z nq| GB h‡š¿i mvnv‡h¨ ¶z ª̀ e ‘̄i ˆ`N ©̈, miæ 
Zv‡ii e¨vm, miæ †Pv‡Oi e¨vmva© BZ¨vw` cwigvc Kiv hvq| GB h‡š¿ U AvK…wZi GKwU KvVv‡gv _v‡K| GB U 
AvK…wZ wewkó KvVv‡gvi ỳB evûi cÖv‡šÍ ỳwU bj mshy³ _v‡K| GKwU b‡ji ga¨ w`‡q KxjK ev `Û A ’̄vqxfv‡e 
AvUKv‡bv _v‡K Ges Aci evûi bj C Gi ga¨ w`‡q GKwU `Û B mshy³ _v‡K hv mvg‡b †cQ‡b miv‡bv hvq| C 
b‡j wgwjwgUv‡i `vMvw¼Z GKwU ˆiwLK †¯‹j _v‡K| C b‡ji evB‡ii Ask Aci GKwU dvucv bj Øviv †ewóZ _v‡K 
hvi ewn:cÖv‡šÍ GKwU †ejbvK…wZi Uzwc T _v‡K| T Gi wKbvi‡K mvaviYZ 50 ev 100 fvM Kiv nq| hLb B ’̄vqx 
KxjK ev mgZj cÖvšÍ wewkó `Û A †K ¯úk© K‡i ZLb e„ËvKvi †¯‹j k~b¨ `vM I ˆiwLK †¯‹‡ji k~b¨ `vM wg‡j 
hvq| hw` ỳwU †¯‹‡ji k~b¨ `vM wg‡j bv hvq Zvn‡j eyS‡Z n‡e hš¿wU‡Z hvwš¿K ÎæwU i‡q‡Q| 

 

wPÎ :2.3-1 ¯Œz MR 

Uywc T GKevi Nyiv‡j hZUzKz miY N‡U Ges ˆiwLK †¯‹j eive‡i †h ˆ`N©¨ AwZµg K‡i Zv‡K ¯Œzi wcP (pitch) ejv 
nq| e„ËvKvi †¯‹‡ji gvÎ GKfvM Nyiv‡j, Gi cÖvšÍ hZUzKz m‡i Av‡m Zv‡K h‡š¿i jwNó MYb (Least count) ejv 
nq| ®úóZ: h‡š¿i wcP‡K e„ËvKvi †¯‹‡ji ‡gvU fvM msL¨v w`‡q fvM Ki‡j h‡š¿i jwNô MYb cvIqv hvq| myZivs 

 jwNô MYb = 
wcP&

e„ËvKvi †¯‹‡ji fv‡Mi msL¨v  

mvaviYZ e„ËvKvi †¯‹‡j 100 fvM _v‡K Ges GB h‡š¿ wcP& _v‡K 1 mm 
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 ∴ jwNô MYb = 
1 mm

 100   

         =0.01 mm 

 

¯Œz M‡Ri hvwš¿K ÎæwU (Instrumental Error) : 

¯Œz M‡R mvaviYZ `yB ai‡bi ÎæwU †`Lv hvq| †hgb: k~b¨ ÎæwU (Zero error) Ges e¨vKj¨vk ÎæU ev wcQU µwU (Backlash 

error) 

k~b¨ ÎæwU : 

¯Œzi gv_v hLb ’̄vqx KxjK ¯úk© K‡i ZLb e„ËvKvi †¯‹‡ji k~b¨ `vM ˆiwLK †¯‹‡ji k~b¨ `v‡Mi mv‡_ wg‡j hvIqv 
DwPZ| hw` ỳwU †¯‹‡ji k~b¨ `vM bv wg‡j Zvn‡j eyS‡Z n‡e hvwš¿K ÎæwU i‡q‡Q| 

 

wPÎ : 2.3-2 ¯Œy MR 

hw` e„ËKvi †¯‹‡ji k~b¨ `vM ˆiwLK †¯‹‡ji k~b¨ `vM ch©šÍ bv †cŠu‡Q A_©vr e„ËvKvi †¯‹‡ji k~b¨ `vM ˆiwLK ‡¯‹‡ji 
k~b¨ `v‡Mi wb‡P Ae ’̄vb K‡i, Zvn‡j hvwš¿K ÎæwU abvZœK (+e) n‡e| 

 

wPÎ : 2.3-3 ¯Œy MR 

†m‡ÿ‡Î e„ËvKvi †¯‹‡ji k~b¨ `vM ‰iwLK †¯‹‡ji k~b¨ `vM †_‡K †h KqwU Ni wcQ‡b _v‡K, †mB Ni msL¨v‡K jwNô 
Mbb w`‡q ¸Y K‡i hvwš¿K ÎæwUi gvb wbY©q Kiv nq| Avi e„ËvKvi ‡¯‹‡ji k~b¨ `vM hw` ˆiwLK †¯‹‡ji k~b¨ `vM 
AwZµg K‡i A_©vr e„ËvKvi †¯‹‡ji k~b¨ `vM hw` ˆiwLK †¯‹‡ji Dc‡i _v‡K, Z‡e hvwš¿K ÎæwUi gvb n‡e FYvZœK 
(-e)| 
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wPÎ : 2.3-4 ¯Œy MR 

G Ae ’̄vq e„ËvKvi †¯‹‡ji †h KqwU Ni ˆiwLK †¯‹‡ji k~b¨ `vM AwZµg K‡i hvq, †m Ni msL¨v‡K jwNô MYb Øviv 
¸Y Ki‡j hvwš¿K ÎæwUi gvb cvIqv hvq| g‡b ivL‡Z n‡e †h, mwVK gvb cvIqvi Rb¨ wbbx©Z ev AvcvZ ˆ`N ©̈ †_‡K 
hvwš¿K µzwU me mgq we‡qvM Ki‡Z nq| A_©vr AvcvZ ˆ`N ©̈ hw` L′ nq, Zvn‡j cÖK…Z ˆ`N ©̈, L n‡e, 

  L = L′- (±e) 

e¨vKj¨vk ev wcQU ÎæwU : 

†h me hš¿ ¯Œz, bvU BZ¨vw` bxwZi Dci wfwË K‡i ˆZix Kiv nq, †m me h‡š¿ G ai‡bi ÎæwU ‡`Lv hvq| bZzb 
Ae ’̄vq h‡š¿i GB ÎæwU _v‡K bv ej‡jB P‡j| wKš‘ µgvMZ e¨env‡ii d‡j ¯Œz ÿq n‡q hvq| Gi d‡j ¯Œz AvjMv 
n‡q c‡o Ges ¯Œz‡K Dfq w`‡K GKB cwigvY Nyiv‡j miY mgvb nq bv| GB ÎæwU‡K e¨vKj¨vk ÎæwU ev wcQU ÎæwU 
ejv nq| cvV †bIqvi mgq ¯Œz‡K GKB w`‡K Nywi‡q GB ÎæwU cwinvi Kiv hvq| 

e¨envi c×wZ :  

†h Zv‡ii e¨vm cwigvc Ki‡Z n‡e ev †h cv‡Zi cyiæZ¡ wbY©q Ki‡Z n‡e †m e ‘̄‡K A I B [wPÎ : 2.3-1] Gi gv‡S 
’̄vcb Ki‡Z n‡e|  Zvi ev cvZwU A I B Gi gvSLv‡b Ggb fv‡e ’̄vcb Ki‡Z n‡e hv‡Z Gi GK cvk A †K Ges 

Aci cvk B †K ¯úk© K‡i| Gevi T Gi mvnv‡h¨ „̀pfv‡e e ‘̄wU‡K AvUKv‡Z n‡e| GLb e„ËKvi Ges ˆiwLK †¯‹j 
cvV wb‡Z n‡e| aiv hvK, ‰iwLK †¯‹j cvV L wgwg Ges e„ËvKvi †¯‹‡ji fvM msL¨v C| myZivs  Zv‡ii e¨vm ev 
cyiæZ¡ n‡e, 

e¨vm ev cyiæZ¡= ‰iwLK †¯‹j cvV + e„ËvKvi †¯‹‡ji fvM msL¨v×jwNô MYb 

 = L wgwg + C × L. C 

 = L wgwg + C×0.01 wgwg 

 = (L + 0.01C) wgwg 

D`vnib ¯̂iƒc, ˆiwLK †¯‹‡ji cvV 3 wgwg Ges e„ËvKvi †¯‹‡ji fvM msL¨v 25, Zvn‡j 
Zv‡ii e¨vm = 3 wgwg + 25×0.01 wgwg 
 =(3+0.25) wgwg 

 = 3.25 wgwg  
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¯Œz M‡Ri mvnv‡h¨ Zv‡ii cÖ ’̄‡”Q‡`i †ÿÎdj wbY©q : 

e„ËvKvi cÖ ’̄‡”Q` wewkó †Kv‡bv Zv‡ii cÖ ’̄‡”Q‡`i †ÿÎdj hw` A nq, Zvn‡j 

 A = πr
2
 = π(

2

d
)
2
 =
4

1
πd

2
 

†hLv‡b, r =Zv‡ii e¨vmva©© 

Ges d = Zv‡ii e¨vm 

¯Œz M‡Ri mvnv‡h¨ Zv‡ii e¨vm wbY©q K‡i DcwiD³ m~Î e¨envi K‡i Zv‡ii cÖ ’̄‡”Q‡`i †ÿÎdj cwigvc Kiv hvq| 
 

Zzjv hš¿ : 

c`v_© weÁvb ev imvq‡b Lye Aí cwigvY wRwb‡mi fi my²fv‡e gvcvi cÖ‡qvRb nq| ZLb  mvavib wbw³i mvnv‡h¨ 
Zv cwigvc Kiv m¤¢e nq bv| e ‘̄ ev c`v‡_©i fi hZ Kg n‡e, Zvi fi  cwigv‡ci Rb¨ ZZ my² wbw³i cÖ‡qvRb 
n‡e| GB iKg GKwU my¶è wbw³ nj Zzjv hš¿| c`v_© weÁvb ev imvqb weÁv‡bi j¨ve‡iUix‡Z Lye Aí cwigvY 
bgybvi fi cwigvc Ki‡Z GB hš¿ e¨eüZ nq| KviY j¨ve‡iUix‡Z †Kvb wRwb‡mi fi mwVKfv‡e cwigvc Ki‡Z bv 
cvi‡j H cixÿ‡Yi djvdj fzj Avm‡Z cv‡i Ges cixÿ‡Yi D‡Ïk¨ mdj n‡Z cv‡i bv| 
 

 

wPÎ : Zzjv hš¿ 
 

MVb cÖYvjx: 

wbw³i ỳB cÖv‡šÍ mvaviY wbw³i gZ ỳwU mgvb IR‡bi cvjøv ev ZzjvcvÎ (Scale pan) P1 I P2 _v‡K| GKwU avZe 
`Û ev weg AB Gi ỳB cÖv‡šÍ ỳwU Lvu‡Ri g‡a¨ Dëv‡bv Qzwii dv‡ji Dci ỳwU mgvb IR‡bi †d«‡gi mvnv‡h¨ cvjøv 
ỳwU Szjv‡bv _v‡K| GKwU Qzwi AB we‡gi †K‡› ª̀ AvUwK‡q †`qv nq, hv wb‡Pi w`‡K gyL K‡i _v‡K|  
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AB wegwU‡K GKwU Dj¤̂ dvucv _vg P-Gi Dci ’̄vcb Kiv nq hv‡Z Kv‡Vi wfZ ev cvUvZb BB Gi gvSLv‡b 
„̀pfv‡e AvUKv‡bv _v‡K| GB cvUvZ‡bi mv‡_ wZbwU †j‡fwjs ¯Œz _v‡K| GB ¯Œz¸‡jvi mvnv‡h¨ hš¿wU‡K †j‡fwjs 

Kiv nq| dvucv _vgwUi g‡a¨ GKwU wb‡iU avZe `Û _v‡K hv cvUvZ‡bi msjMœ nvZj H Nywi‡q DVv‡bv ev bvgv‡bv 
hvq| 

GKwU wÎ‡KvYvKvi A¨v‡MU cv_‡ii †gvUv w`K weg Gi wVK ga¨ ’̄‡j AvUwK‡q miæ aviwU _vgwUi wb‡iU `‡Ûi Dci 
Aew ’̄Z GKwU A¨v‡MU †cø‡Ui Dci emv‡bv nq| wb‡iU `ÛwU‡K Dc‡i Zzj‡j weg AB A¨v‡MU cv_‡ii miæ 
w`KUv‡K dvjµg K‡i ỳj‡Z _v‡K| 

Zzjv`‡Ûi ga¨ ’̄‡j GKwU j¤̂v m~P‡Ki (PO) PIov w`KUv AvUwK‡q w`‡q Gi wb‡Pi miæ cÖvšÍwU‡K GKwU †¯‹‡ji 
Dci gy³ ivLv nq| hLb Zzjv`Û Abyf‚wgK Ae ’̄vq _v‡K ZLb m~P‡Ki miæ cÖvšÍ †¯‹‡ji k~b¨(0) `v‡Mi Dci 
_v‡K| Ijb`wo (PL) Ges cvUvZ‡bi wb‡Pi ¯Œz Gi mvnv‡h¨ `ÛwU‡K Abyf‚wgK Kiv nq| mgMÖ hš¿wU‡K GKwU 
Kv‡uPi ev‡· ivLv nq| 

Zzjvhš¿wU e¨envi Kivi mgq nvZj H Nywi‡q _vgwU‡K Dc‡i DVv‡bv nq| G‡Z AB wegwU Dc‡i D‡V Ges Qzwii 
wKbvivi Dci gy³fv‡e ỳj‡Z _v‡K| `‡Ûi mv‡_ cvjøv ỳwUI Dc‡i wb‡P ỳj‡Z _v‡K| nvZj H †K Dëv w`‡K 
Nyiv‡j _vg wb‡P †b‡g hvq Ges weg AB I cvjøvi †`vjb †_‡g hvq| 

hLb AB weg ỳj‡Z _v‡K ZLb m~PK KvuUvwU wb‡Pi †¯‹‡ji Dci Wv‡b ev‡g ỳj‡Z _v‡K| cvjøvq †Kvb wRwbm bv 
_vK‡j m~PKwUi †`vj‡bi we Í̄vi k~b¨ `v‡Mi ỳcv‡k mgvb n‡e| Avi hw` †`vjb k~b¨ `v‡Mi ỳcv‡k mgvb bv nq 
Zvn‡j AB we‡gi ỳcv‡k mgš^q ¯Œy (BS) Øviv Ggbfv‡e mgš^q K‡i wb‡Z n‡e hv‡Z m~P‡Ki †`vjb ỳcv‡k mgvb 
nq| Ijb †iLv PL Øviv _vg P Dj¤̂ nj wKÕbv Zv †`‡L wb‡Z n‡e| 

†Kvb e¯‘ ev wRwb‡mi fi gvc‡Z n‡j e ‘̄wU‡K evgw`‡Ki cvjøvq †i‡L Wvbw`‡Ki cvjøvq ax‡i ax‡i GKUv GKUv 
K‡i evULviv ivL‡Z nq hZÿb ch©šÍ bv m~PKwU k~b¨ `v‡Mi ỳcv‡k mgvb †`vjb w`‡Z _v‡K| Gfv‡e Rvbv 
evULvivi mvnv‡h¨ ARvbv e ‘̄i fi Zzjvh‡š¿i mvnv‡h¨ wbY©q Kiv hvq| 

 

mvi ms‡ÿct 

� ¯Œz M‡Ri ỳB ai‡Yi ÎæwU i‡q‡Q| k~b¨ ÎæwU I e¨vKj¨vk ÎæwU| 

� Lye Aí cwigvY c`v‡_©i fi mylgfv‡e gvcvi Rb¨ cixÿvMv‡i Zzjv hš¿ e¨eüZ nq| 
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cvV-3 
cv‡VvËi g~j¨vqb-3 

mwVK DË‡ii cv‡k wUK (√) wPý w`b  
 
1. ¯Œz M‡R Kq ai‡Yi ÎæwU _v‡K? 
 K) ỳB L) wZb M) Pvi N) cvuP  
 
2. hw` ¯Œz M‡Ri e„ËvKvi †¯‹‡j 100 fvM Ges GB h‡š¿ wcP& _v‡K 1 wgwg ZLb jwNô MYb KZ n‡e? 
 K) 0.1 wgwg  L) 0.01 wgwg M) 0.001 wgwg N) 1 wgwg 
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P‚ovšÍ g~j¨vqb 
m„Rbkxj cÖkœ 
mRxe beg †kªYxi QvÎ| †m c`v_© weÁvb eB wK‡b eB‡Z gvÎv mgxKiY †`‡L welqwU eyS‡Z cvij bv| G Rb¨ †m 
Zvi wkÿ‡Ki Kv‡Q G wel‡q Rvb‡Z PvBj| Zvi wkÿK Zv‡K ivwk, wewfbœ ivwki g‡a¨ m¤úK©, gvÎv mgxKiY Ges 
Gi mvnv‡h¨ mgxKi‡Yi mZ¨Zv hvPvB BZ¨vw` welq m¤ú‡K© wek` Av‡jvPbv Kij| d‡j †m welqwU m¤ú‡K© Rvb‡Z 
cvij Ges wb‡R wb‡R cÖ‡qvM Kivi †Póv Kij| 
K) gvÎv mgxKi‡Yi msÁv wjLyb| 1 
L) †gŠwjK ivwk Ges jä ivwki g‡a¨ cv_©K¨ D‡jøL Kiæb| 2 
M) Kv‡Ri gvÎv mgxKiY we‡køl‡Yi gva¨‡g †ei Kiæb| 3 
N) gvÎv mgxKi‡Yi mvnv‡h¨ mRxe wKfv‡e wb‡gœvwjøwLZ mgxKi‡Yi mZ¨Zv hvPvB Kij| mgxKiYwU nj- 4 

 S= ut + 
2

1
at

2
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