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Properties of Matter 

 

 

 

 

f‚wgKv (Introduction) 

eû Av‡M †_‡K gvbyl c`v‡_©i MVb m¤̂‡Ü Rvbevi †Póv Ki‡Q| cÖvPxb fviZxq weÁvbx KYv` Ges MÖxK `vk©wYK 

†W‡gvwµUvm wek¦vm Ki‡Zb †h c`v_© AwZ ÿz`ª A`„k¨ KYv w`‡q MwVZ| KYv` Gi bvg †`b cigvYy Ges 

†W‡gvwµUvm bvg †`b A¨vUg (Atom)| Zuv‡`i aviYv wQj wew”Qbœ ev Awew”Qbœ fv‡e cigvYy mw¾Z n‡q c`v_© MwVZ 

nq| cigvYyi AvKvi m¤‡̂Ü aviYv Kiv n‡Zv †h GwU `„k¨gvb ÿz`ªZg KYvi †P‡qI AwZ ÿz`ª GgbwK „̀k¨gvb 

Av‡jvi Zi½ ˆ`‡N©̈ i †P‡qI †Qv‡Uv (`„k¨gvb Av‡jvi Zi½ ˆ`N©̈  mxgv 3.810-7 m †_‡K 710-7 m Gi g‡a¨)| 

aviYvK…Z cigvYyi AvKvi 10-10 m | cÖvPxb weÁvbx‡`i cigvYyi cÖK…wZ I AvKvi m¤‡̂Ü GB gZvgZ¸‡jv wQj 

aviYv I hyw³ wfwËK Z‡e †Kv‡bv cixÿvg~jK cªgvY wQjbv| A‡b‡Ki aviYv wQj wewfbœ  c`v‡_©i cigvYyi AvKvi, 

AvK…wZ I ag© wfbœ wfbœ Ges wfbœ wfbœ cigvYy hy³ n‡q wfbœ wfbœ c`v‡_©i m„wó nq| cieZ©x‡Z G‡`i aviYv mZ¨ e‡j 

cÖgvwYZ nq|  

MvVwbK a‡g©i Dci wfwË K‡i c`v‡_©i Ae ’̄v‡K wZb fv‡M fvM Kiv hvq| G¸‡jv n‡”Q KwVb, Zij I evqexq 

Ae ’̄v| AwZ D”P ZvcgvÎvq evqexq c`v_© AvqwbZ n‡q GKwU bZyb Ae ’̄vi m„wó nq| GB Ae¯’v‡K cøvRgv Ae¯’v 

e‡j| G Ae ’̄v¸‡jv cÖavbZt c`v‡_©i AYy¸wji AvšÍtAvYweK ~̀i‡Z¡i Dci wbf©i K‡i| c`v‡_©i Ae ’̄v¸wji Dci 

wfwË K‡i Gi ag©‡K `y fv‡M fvM Kiv hvq| h_vÑ mvaviY ag© I we‡kl ag©| KwVb, Zij I evqexq Ae ’̄v‡Z c`v_© 

†h ag© †g‡b P‡j Zv‡K mvaviY ag© e‡j| †hgbÑ w ’̄wZ¯’vcKZv c`v‡_©i mvaviY ag©| KviY GB ag© KwVb, Zij I 

evqexq mKj Ae ’̄vi †ÿ‡Î cÖ‡hvR¨| Avevi Zij c`v‡_©i GKwU we‡kl ag© Av‡Q hv‡K c„ôUvb e‡j| GKBfv‡e 

mv›`ªZv †KejgvÎ Zij I M¨vmxq c`v‡_©i †ejvq cÖ̀ k©b K‡i| KwVb c`v‡_©i †Kv‡bv c„ôUvb I mv›`ªZv _v‡K bv| 

AZGe, c„ôUvb I mv›`ªZv c`v‡_©i we‡kl ag©| G BDwb‡U Avgiv AvšÍtAvYweK ej, w ’̄wZ¯’vcKZv, mv› ª̀Zv, c„ôUvb 

BZ¨vw` wb‡q Av‡jvPbv Kie| ZvQvov c`v‡_©i GB me ag© Avgiv Kv‡R jvwM‡q wK wK myweav †c‡Z cvwi †m¸‡jvI 

GB Aa¨v‡qi Av‡jvPbvi welqe ‘̄| 

 

 

 

 

 

   

GB BDwb‡Ui cvVmg~n 

cvV - 6.1 :  w¯’wZ ’̄vcKZv 

cvV - 6.2 :  û‡Ki m~Î I w¯’wZ¯’vcKZvi wewfbœ ¸Yv¼ 

cvV - 6.3 :  c„ôUvb 

cvV - 6.4 :  c„ô kw³ 
cvV - 6.5 :  ˆKwkKZv 

cvV - 6.6 :  cÖevnx mv›`ªZv 

cvV - 6.7 :  †÷vK&‡mi m~Î I AšÍ‡eM 

cvV - 6.8 :  c„ôUvb I mv›`ªZv msµvšÍ K‡qKwU NUbv 

cvV - 6.9 :  e¨envwiK -5 t fvwY©qvi c×wZ e¨envi K‡i w¯’wZ ’̄vcKZvi Bqvs Gi ¸Yv¼ wbY©q| 
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 w ’̄wZ ’̄vcKZv 

Elasticity 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 w¯’wZ ’̄vcKZv m¤ú‡K© wewfbœ ivwk e¨vL¨v Ki‡Z cvi‡eb| 

 AvšÍtAvYweK e‡ji Av‡jv‡K c`v‡_©i w¯’wZ ’̄vcK AvPiY e¨vL¨v Ki‡Z cvi‡eb| 

 

 

6.1.1 w¯’wZ¯’vcKZv (Elasticity) t 
 

Avgiv GwU †`‡L Af¨ Í̄ †h, GKwU iev‡ii 

`wo Uvb‡j †mwUi ˆ`N©̈  †e‡o hvq| Avevi iev‡ii `woi 

†ÿ‡Î †h cwigvY ej cÖ‡qvM Ki‡Z nq Zvi †P‡q A‡bK 

†ewk cwigvY e‡ji cÖ‡qvRb nq GKB ˆ`‡N©̈ i I 

cȪ ’‡”Q‡`i †ÿÎdj wewkó GKwU B¤úv‡Zi Zvi‡K GKB 

cwigvY evov‡Z|  

‡Kv‡bv e ‘̄i Dci evB‡i †_‡K ej cÖ‡qvM Ki‡jB e ‘̄wUi wewfbœ we› ỳi g‡a¨ Av‡cwÿK miY nq A_©vr e¯‘wU weK…Z 

(deformed) nq| GB NUbvwU n‡jv GB cv‡Vi g~j welq| aiv hvK, evB‡i †_‡K †Kv‡bv e ‘̄i Dci mgvb I 

wecixZgyLx ej cÖ‡qvM Kiv n‡q‡Q (wPÎ 6.1)| Gi d‡j ïaygvÎ eš‘wUi wewfbœ we›`yi g‡a¨ Av‡cwÿK miY nq| 

†hgbt A  I B we›`y `ywU g‡a¨ `~iZ¡ ej cÖ‡qv‡Mi c‡i †e‡o wM‡q‡Q, A_©vr A Gi mv‡c‡ÿ B Gi Av‡cwÿK miY 

N‡U‡Q| GB Kvi‡Y e¯‘i AvKvi ev AvqZb ev Df‡qiB cwieZ©b N‡U| G Ae¯’vq e ‘̄i wfZ‡i GKwU cÖwZwµqv 

e‡ji m„wó nq hv GB cwieZ©b‡K evav w`‡Z †Póv K‡i| GB cwieZ©‡bi cwigvY hw` GKwU wbw`©ó mxgvi g‡a¨ _v‡K 

Z‡e cÖhy³ ej AcmvwiZ nIqvi c‡i e¯‘wU c~‡e©i Ae ’̄vq wd‡i Av‡m| cwieZ©‡bi cÖ‡Póv‡K evav †`Iqvi GB 

cÖeYZv Kg †ewk mKj c`v‡_©i g‡a¨B we`¨gvb| c`v‡_©i GB mvaviY ag©‡K w¯’wZ ’̄vcKZv (elasticity) ev 

w¯’wZ ’̄vcK ag© ejv nq| myZivs, evwn¨K ej cÖ‡qvM K‡i †Kv‡bv e ‘̄i AvKvi ev AvqZb ev Df‡qiB cwieZ©‡bi 

†Póv Ki‡j, †h a‡g©i d‡j e¯‘wU GB cwieZ©‡bi cÖ‡Póv‡K evav †`q Ges evwn¨K ej AcmvwiZ n‡j e¯‘ Zvi c~‡e©i 

AvKvi I AvqZb wd‡i cvq, †mB ag©‡K w ’̄wZ¯’vcKZv ejv nq|  

KwVb, Zij, M¨vmxq me c`v‡_©i g‡a¨B GB ag© Kg †ekx Av‡Q| 

 

6.1.2 w¯’wZ¯’vcKZv m¤ú‡K© K‡qKwU ÁvZe¨ welq t 

 

1. †Kv‡bv avZzi m‡½ Ac`ªe¨ wgwk‡q w`‡j avZzwUi w¯’wZ¯’vcK a‡g©i cwieZ©b nq| 

2. †Kv‡bv avZz‡K evievi weK…Z Ki‡j avZzi w¯’wZ ’̄vcKZv K‡g hvq| D`vniY ¯̂iƒc ejv hvq, GKwU cyiæ Zvgvi 

Zvi‡K evievi evuKv‡j ZviwU µgk KwVb I f½yi n‡q c‡o|  

3. cÖ_‡g †Kv‡bv GKwU wbw ©̀ó DòZvi †_‡K †ewk DòZvq Mig K‡i c‡i ax‡i ax‡i VvÛv Ki‡j avZzi 

w¯’wZ ’̄vcKZv K‡g| 

4. DòZvi cwieZ©b NU‡jI avZzi w¯’wZ¯’vcKZvi cwieZ©b nq| mvaviYZ DòZv evov‡j w¯’wZ ’̄vcKZv K‡g Ges 

DòZv Kgv‡j w¯’wZ ’̄vcKZv ev‡o| e¨wZµgÑ Bbfvi, hvi w¯’wZ ’̄vcKZv DòZvi m‡½ cwiewZ©Z nq bv| 

 

cvV-6.1 

ej 

cÖ‡qv‡Mi 

w`K 

A B d 

A B d 

ej cÖ‡qv‡Mi c‡i 

ej cÖ‡qv‡Mi c~‡e© 

ej 

cÖ‡qv‡Mi 

w`K 

 wPÎ 6.1 
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ievi I B¯úv‡Zi w¯’wZ ’̄vcKZv t evwn¨K e‡ji weiæ‡× †h e ‘̄i evav cÖ̀ v‡bi ÿgZv †ewk Zvi w ’̄wZ¯’vcKZv †ewk| 

A_©vr, wbw ©̀ó cwigvY ˆ`N©̈  ev AvqZ‡bi cwieZ©b NUv‡Z †h c`v‡_© hZ †ewk evwn¨K ej cÖ‡qvM Kivi cÖ‡qvRb nq 

Zv‡K ZZ †ewk w ’̄wZ¯’vcK ejv nq| mgvb gv‡ci B¯úv‡Zi Zvi I iev‡ii `woi g‡a¨ wbw`©ó cwigvY cwieZ©b 

NUv‡Z ievi A‡cÿv B¯úv‡Z †ewk ej cÖ‡qvM Ki‡Z nq| ZvB B¯úvZ ievi A‡cÿv †ewk w ’̄wZ¯’vcK| 

6.1.3 K‡qKwU cÖ‡qvRbxq msÁv (Some Useful Definitions) 
 

c~Y© „̀p e¯‘ (perfectly rigid body) t  
†h‡Kv‡bv cwigv‡Yi evwn¨K ej cÖ‡qvM K‡iI e ‘̄wUi g‡a¨ hw` †Kv‡bviƒc weK…wZi m„wó Kiv hvq bv Z‡e Zv‡K c~Y© 

`„p e ‘̄ ejv nq| ev¯Í‡e †Kv‡bv e ‘̄B c~Y© `„p bq| Z‡e nxiv I KvP‡K A‡bKUv c~Y© `„p e‡j aiv ‡h‡Z cv‡i| 

 

c~Y© w ’̄wZ¯’vcK e ‘̄ ( perfectly elastic body) t 
evwn¨K e‡ji cÖfv‡e †Kv‡bv e¯‘ weK…Z nIqvi ci H ej AcmviY Ki‡j e¯‘wU hw` AweKj Zvi c~‡e©i AvKvi I 

AvqZb wd‡i cvq Z‡e H e ‘̄‡K c~Y© w ’̄wZ¯’vcK e¯‘ ejv nq| †Kv‡bv e ‘̄B †h‡Kv‡bv cwigvY evwn¨K e‡ji Rb¨ c~Y© 

w¯’wZ ’̄vcK bq|  

 

w¯’wZ ’̄vcK mxgv (Elastic limit) t  
evwn¨K e‡ji GKwU wbw`©ó mxgv ch©šÍ cÖ‡Z¨K e¯‘B c~Y© w¯’wZ¯’vcK| GB mxgv‡K e¯‘wUi Dcv`v‡bi w¯’wZ¯’vcK mxgv 

ejv nq| wewfbœ c`v‡_©i w¯’wZ¯’vcK mxgv wewfbœ| †hgb, B¯úv‡Zi w¯’wZ ’̄vcK mxgv Lye †ewk Avevi iev‡ii Lye 

Kg| 

 

c~Y© cøvw÷K ev Aw ’̄wZ ’̄vcK e¯‘ (perfectly plastic or inelastic body) t 
evwn¨K e‡ji cÖfv‡e †Kv‡bv e ‘̄ weK…Z nIqvi ci †mB ej AcmviY Ki‡jI e¯‘wU hw` Zvi weK…Z Ae ’̄v‡ZB †_‡K 

hvq Z‡e  †mB e ‘̄‡K c~Y© cøvw÷K e ‘̄ ejv nq| ev¯Í‡e †Kv‡bv e ‘̄B c~Y© cøvw÷K bq| 

 

cxob (stress) t cÖhy³ ej Øviv †Kv‡bv e ‘̄i ˆ`N ©̈, AvKvi ev AvqZ‡bi †Kv‡bviƒc cwieZ©b Ki‡j A_©vr weK…wZ 

NUv‡j w¯’wZ¯’vcKZvi ¸‡Y †mB weK…Z e¯‘i wfZi GK cÖKvi e‡ji D™¢e nq| H cÖwZwµqv ej cÖhy³ ej‡K evav 

†`q Ges ej AcmvwiZ n‡j e ‘̄ c~‡e©i Ae ’̄vq wd‡i Av‡m| e ‘̄i wfZi cÖwZ GKK †ÿÎd‡j D™¢‚Z H cÖwZwµqv 

ej‡K cxob e‡j| wbDU‡bi m~Îvbymv‡i, wµqv ej I cÖwZwµqv ej ci¯úi mgvb| Kv‡RB, e¯‘i Dci cÖwZ GKK 

†ÿÎd‡j cÖhy³ ej w`‡q cxob cwigvc Kiv nq Ges e¯‘i Dci cÖwZ GKK †ÿÎd‡j cÖhy³ ej‡KI A‡bK mgq 

cxob e‡j| 

AZGe cxob = 

chÖ y³ ej

Z‡ji †¶Îdj

, hw` cÖhy³ ej F Ges Z‡ji †ÿÎdj A  nq Z‡e, cxob =

A
F

| cxo‡bi 

GKK 

2Nm
 Ges gvÎv ML-1T-2

| cxob Aw`K ivwk| hw` e ‘̄i Dci cÖhy³ ej 

Z‡ji mv‡_ Awfj¤ ̂bv nq Z‡e cÖhy³ ej‡K `ywU As‡k fvM Ki‡Z nq| GKwU Z‡ji 

mv‡_ Awfj¤ ̂eivei Ges AciwU Z‡ji mgvšÍivj (wPÎ 6.2)| cÖwZ GKK †ÿÎd‡j 

e‡ji Awfj¤̂ Dcvsk‡K Awfj¤̂ cxob e‡j Ges cÖwZ GKK †ÿÎd‡j e‡ji mgvšÍivj 

Dcvsk‡K K…šÍb cxob e‡j| Awfj¤̂ cxob-Gi d‡j e¯‘i ˆ`N©̈  ev AvqZ‡bi cwieZ©b 

K‡i Ges K…šÍb cxob-Gi d‡j e ‘̄i AvKv‡ii cwieZ©b K‡i| 

 

cxob g~jZ wZb cÖKvi , h_v-1| Aby‰`N ©̈ cxob, 2| K…šÍb cxob Ges 3| AvqZb 

cxob| 

1| Aby‰`N ©̈ cxob t ˆ`N ©̈ weK…wZ NUvevi Rb¨ cÖwZ GKK †ÿÎd‡ji Dci ˆ`N©̈  eivei cÖhy³ e‡ji Kvi‡Y D™¢yZ 

cÖwZwµqv ej‡K Aby‰`N ©̈ cxob e‡j| 

hw` †Kv‡bv Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj A  Ges ˆ`N©̈  eivei cÖhy³ ej F  nq Z‡e,  

 cÖhy³ ej 

 K…š—b cxob 

 cxob 

 Awfj¤ ̂cxob 

 wPÎ 6.2 
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Aby‰`N©̈  cxob = 

F
A

| 

2| K…šÍb cxob t AvKvi weK…wZ NUvevi Rb¨ cÖwZ GKK †ÿÎd‡ji Dci Z‡ji ¯úk©K eivei cÖhy³ e‡ji Kvi‡Y 

D™¢~Z cÖwZwµqv ej‡K K…šÍb cxob e‡j| 

hw` †Kv‡bv e ‘̄i Z‡ji †ÿÎdj A  Ges Z‡ji Dci ¯úk©K eivei cÖhy³ ej F  nq Z‡e,  

K…šÍb cxob = 

F
A

| 

AvqZb cxob t AvqZb weK…wZ NUvevi Rb¨ Z‡ji Dci cÖwZ GKK †ÿÎd‡j cÖhy³ e‡ji Kvi‡Y D™¢~Z cÖwZwµqv 

ej‡K AvqZb cxob e‡j| 

hw` †Kv‡bv AvqZvKvi e¯‘i †ÿÎdj A  Ges e¯‘i Dci Awfj¤ ̂eivei mew`K n‡Z cÖhy³ ej 

F  nq Z‡e,  

AvqZb cxob = 

F
A

| 

 

weK…wZ t †Kv‡bv e ‘̄i Dci ej cÖ‡qvM Ki‡j e ‘̄i ˆ`wnK cwieZ©b N‡U| GB cwieZ©b ˆ`‡N ©̈, 

AvKv‡i ev AvqZ‡b n‡Z cv‡i| †Kvb e ‘̄i GKK gvÎvq †h cwieZ©b N‡U Zv‡K weK…wZ e‡j| 

hw` †Kv‡bv e ‘̄i Avw` gvÎv x   Ges ej cÖhy³ nevi ci gvÎv y , gvÎvi cwieZ©b = yx   

Zvn‡j GKK gvÎvi cwieZ©b ev weK…wZ 

x
yx 

  

weK…wZ †h‡nZz GKB ivwki AbycvZ †m‡nZz Gi †Kv‡bv GKK bvB| 

weK…wZ g~jZ wZb cÖKvi , h_v- (1) Aby‰`N ©̈ weK…wZ, (2) K…šÍb weK…wZ Ges (3) AvqZb weK…wZ | 

 

1| Aby‰`N ©̈ weK…wZ t ‰`N ©̈ eivei ej cÖ‡qvM Ki‡j e ‘̄i ˆ`‡N©̈ i cwieZ©b N‡U| GKK ˆ`‡N©̈ i ˆ`N ©̈ cwieZ©b‡K 

Aby‰`N ©̈ weK…wZ e‡j (wPÎ 6.3K)| 

hw` †Kv‡bv e ‘̄i Avw` ˆ`N©̈  L  Ges ˆ`N©̈  eivie F  ej cÖhy³ Kivq l  ‰`N©̈  cwieZ©b nq Z‡e,  

Aby‰`N ©̈ weK…wZ 

l
L

  

 

2| K…šÍb weK…wZ t Z‡ji ¯úk©K eivei ej cÖ‡qvM Kivq hẁ  e ‘̄i AvqZ‡bi 

†Kv‡bv cwieZ©b bv N‡U ïay AvKv‡ii cwieZ©b N‡U Z‡e GKK gvÎvi AvKvi 

cwieZ©b‡K K…šÍb weK…wZ e‡j| 

†h‡nZz K…šÍb cxo‡bi d‡j e ‘̄i g~jZ †KŠwYK wePz¨wZ N‡U †m‡nZz †KŠwYK weK„wZ 

w`‡q K…šÍb weK…wZ cwigvc Kiv nq (wPÎ 6.3 L)| 

g‡b Kwi, ABEC  GKwU eM©‡ÿÎ| Gi D”PZv D | Gi AB  evûi mgvšÍivj F  

ej cÖ‡qvM Kivq AB  †iLv d  ~̀iZ¡ m‡i A B 
Ae ’̄v‡b wM‡q A'B'EC  bZzb 

†ÿÎ MVb Ki‡jv Ges B E †iLv BE  †iLvi mv‡_   †KvY Drcbœ Ki‡jv A_©vr 

†KŠwYK wePz¨wZ  | hw` Gi d‡j eM©‡ÿ‡Îi D”PZvi cwieZ©b bv nq Z‡e GB 

†ÿ‡Î   Lye †QvU nIqvq, K…šÍb weK…wZ, tan d
D

    

3| AvqZb weK…wZ t ej cÖ‡qv‡Mi d‡j hw` e ‘̄i AvqZb cwieZ©b N‡U, Z‡e 

GKK AvqZ‡b AvqZb cwieZ©b‡K AvqZb weK…wZ e‡j (wPÎ 6.3 M)| 

hw` †Kv‡bv e ‘̄i AvqZb V nq Ges Gi Dci mKj ẁ K n‡Z F  gv‡bi ej 

cÖ‡qv‡Mi d‡j hw` Gi AvqZb v  m¼zwPZ nq Z‡e,  

L 

 l 

F 
Aby‰`N©̈  weK…wZ 

wPÎ 6.3 K 

D 
 

F A B 

C E 

B A 
d 

K…š—b weK…wZ 

wPÎ 6.3 L 

V F 

F 

F 

F 

F 

wPÎ 6.3 M 

AvqZb weK…wZ 
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AvqZb weK…wZ 

v
V

  

 

Amn fvi I Amn cxob (Breaking load and breaking stress) t 
evwn¨K ej hw` w̄ ’wZ ’̄vcK mxgv Qvwo‡q hvq Z‡e ej AcmviY Ki‡jI weK…Z e ‘̄ c~‡e©i Ae ’̄vq wd‡i Av‡m bv| 

wKQy weK…wZ †_‡K hvq| evwn¨K e‡ji cwigvY µgvMZ evov‡Z _vK‡j e‡ji GKwU wbw`©ó gv‡b e¯‘wU wQu‡o hvq ev 

†f‡O hvq| †h cwigvY ej cÖ‡qvM Ki‡j ev fvi Pvcv‡j e¯‘wU wQu‡o hvq ev ‡f‡O c‡o Zv‡K Amn fvi ejv nq| 

e ‘̄wUi cȪ ’‡”Q` ev Z‡ji cÖwZ GKK †ÿÎd‡ji Dci cÖhy³ Amn fvi‡K Amn cxob ejv nq| Amn cxo‡bi gvb 

e ‘̄i Dcv`v‡bi Dci wbf©i K‡i|  

6.1.4 KwVb e ‘̄i w¯’wZ¯’vcK e¨envi; cxob-weK…wZ †jLwPÎ (Elastic Behaviour of a 
Solid; Stress-Strain Graph) 

aiv hvK, GKwU w÷‡ji Zv‡ii GK cÖvšÍ Qv‡`i mv‡_ AvUKv‡bv Av‡Q Ges Aci cÖv‡šÍ µgvš̂‡q fvi evov‡bv n‡”Q| 

wewfbœ fv‡ii (A_©vr wewfbœ cxo‡bi) Rb¨ Zv‡ii †h ˆ`N©̈  e„w× (ev weK…wZ) n‡e Zv w`‡q hw` cxob ebvg weK…wZi 

†jLwPÎ AvuKv nq Zv n‡j H †jLwPÎ w`‡q e ‘̄wUi w¯’wZ¯’vcK AvPiY mn‡RB eySv hv‡e| 

6.4 wP‡Î bgbxq (ductile) avZe Zv‡ii cxob-weK…wZ †jLwPÎ †`Lv‡bv n‡q‡Q| GB ‡jLwP‡Îi wewfbœ Ask¸wj 

n‡jv t 

O we›`y‡Z cxob k~b¨ ZvB weK…wZI k~b¨| O n‡Z A ch©šÍ †iLvwU GKwU mij‡iLv nIqvq GB As‡k ZviwUi Dci 

cÖhy³ cxob †mwUi weK…wZi mgvbycvwZK nq, A_©vr avZzwU û‡Ki m~Î †g‡b P‡j| ZvB cxob hZ e„w× Kiv n‡e 

weK…wZI ZZ e„w× cv‡e| hZÿb ch©šÍ cxo‡bi gvb OG A‡cÿv †ekx bv n‡”Q ZZÿY ZviwU c~Y© w ’̄wZ¯’vcK e ‘̄i 

g‡Zv AvPiY K‡i| cxob AcmviY Ki‡j ZviwU Avevi c~‡e©i Ae ’̄vq wd‡i hv‡e| 
A we›`ywU AvbycvwZK mxgv (proportional limit) wb‡`©k K‡i| A we› ỳi ci 

†iLvwU Avi mij †iLv _v‡K bv| cxo‡bi gvb OG A‡cÿv †ekx n‡jB cxob 

e„w×i nvi A‡cÿv weK…wZi nvi †ekx n‡e| A_©vr AB As‡k cxob I weK„wZi 

AbycvZ A‡cÿvK…Z Kg nq, A_©vr avZywU û‡Ki m~Î †g‡b P‡j bv| wKš‘ weK„wZ GB 

As‡k Avmvi c‡i hw` cxob AcmvwiZ Kiv nq Z‡e ZviwU Avevi cÖv_wgK ˆ`N©¨ 

wd‡i cvq, A_©vr ZviwUi weK…wZ Avevi k~b¨ nq| B we›`ywU w¯’wZ ’̄vcK mxgv 

(elastic limit) wb‡ ©̀k K‡i| †ewkifvM avZzi †ÿ‡ÎB A I B we›`y `ywU Lye 

KvQvKvwQ Aew ’̄Z nq| Kv‡Pi †ÿ‡ÎB A I B Awfbœ we›`y Ges iev‡ii †ÿ‡Î A I B Gi `~iZ¡ wKQyUv †ewk| BC 
‡iLvs‡k cxob I weK„wZi AbycvZ AviI Kg‡Z _v‡K GgbwK cxob cÖvq AcwiewZ©Z _vK‡jI weK„wZ e„w× †c‡Z 

_v‡K| GB Ae¯’vq avZz µgk w¯’wZ ’̄vcK ag© nvwi‡q cøvw÷K ag© jvf Ki‡Z _v‡K| weK…wZ GB As‡k Avmvi c‡i 

hw` cxob AcmvwiZ Kiv nq Z‡e ZviwU Avi cÖv_wgK ˆ`N©̈  wd‡i cvq bv, A_©vr ZviwUi weK…wZ Avi k~b¨ nq bv| 

myZivs ZviwUi ¯’vqx weK…wZ (permanent deformation) N‡U| 6.4 wP‡Î OF n‡jv ZviwUi ¯’vqx weK…wZ| C 
we›`ywU‡K bwZ we› ỳ (yield point) ejv nq Ges GB we› ỳ‡Z cxo‡bi gvb‡K bwZ cxob (yield stress) ejv nq| 

†ekxi fvM c`v‡_©i bwZ we› ỳ wVKg‡Zv wba©viY Kiv hvq bv| K‡qK ai‡bi B¯úvZ, cøvw÷K cÖf„wZi bwZ we› ỳ 

wba©viY Kiv m¤¢e| C we›`ywU AwZµg Kivi ci BC ‡iLvs‡k cxob I weK„wZi AbycvZ AviI Kg‡Z _v‡K GgbwK 

cxob AcwiewZ©Z _vK‡jI weK„wZ e„w× †c‡Z _v‡K| A_©vr cxob I weK„wZi AbycvZ me ‡_‡K Kg nq Ges 

avZzwUi cøvw÷K ag©B eZ©gvb _v‡K| GB As‡k ZviwUi wewfbœ ¯’v‡b cȪ ’‡”Q` A‡cÿvK…Z †ewk miæ n‡q hvq| D 
we›`ywU mnb mxgv (breaking point) wb‡`©k K‡i| GB we› ỳ‡Z ZviwU‡Z D™¢~Z cxob‡K Amn cxob (breaking 
stress) ejv nq| DE As‡k Zv‡ii wewfbœ RvqMvq cȪ ’‡”Q‡`i †ÿÎdj AZ¨šÍ `ªæZ Kg‡Z _v‡K Ges E we›`y‡Z 

ZviwUi me©v‡cÿv `ye©j Ask †_‡K wQu‡o hvq| 

wPÎ 6.4 

A 
D C E B 

weK…wZ 

c
x
o

b
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cxob-weK…wZ †jLwP‡Î  cÖ‡qvRbxqZv (Necessity of stress-strain graph) t 
‡h ‡Kv‡bv avZe c`v_©‡K e¨envwiK †ÿ‡Î Kv‡R jvMv‡Z †M‡j Zvi cxob-weK…wZ †jLwPÎ Rvbv `viKvi| GB 

†jLwPÎ †_‡K c`v‡_©i w¯’wZ¯’vcK mxgv Rvbv hvq| †h †Kv‡bv hš¿ e¨env‡ii mgq hš¿wUi Aÿ`Ð ev Ab¨vb  ̈

hš¿vs‡ki Dci †h cxob cÖhy³ n‡Z cv‡i Zvi gvb Aek¨B w ’̄wZ ’̄vcK mxgvi wb‡P _vK‡Z n‡e| GRb¨B cxob 

weK…wZ †jLwP‡Îi cÖ‡qvRbxqZv Av‡Q| 

 

w¯’wZ ’̄vcK K¬vwšÍ (Elastic fatigue) t 
‡Kv‡bv w ’̄wZ¯’vcK e ‘̄i Dci cÖhy³ cxob hw` `xN© mgq a‡i µgvMZ n«vm e„w× Kiv hvq Zvn‡j cÖhy³ cxob 

w¯’wZ ’̄vcK mxgvi wb‡P _vKv m‡Ë¡I e¯‘wUi w¯’wZ¯’vcK a‡g©i AebwZ N‡U| A_©vr cÖ‡Z¨Kevi cxob AcmviY Kivi 

c‡iI e ‘̄wU‡Z wKQy ¯’vqx weK…wZ †_‡K hvq Ges e ‘̄wUi †Kv‡bv †Kv‡bv Ask miæ n‡q hvq| ZLb ¯̂vfvweK Amn 

cxo‡bi †P‡q Kg cxo‡bi e ‘̄wU †f‡O ev wQu‡o hvq| cxo‡bi ª̀æZ n«vme„w×i d‡j †Kv‡bv e ‘̄i w ’̄wZ¯’vcK mvg_©̈  

†jvc cvIqv‡K w¯’wZ ’̄vcK Aemv` ev w ’̄wZ¯’vcK K¬vwšÍ ejv nq| 

6.1.5 AvšÍtcvigvYweK I AvšÍtAvYweK ej (Interatomic and Intermolecular forces)t 
 

AvšÍtAvYweK ej (Intermolecular forces) t 
GKwU AYy GKwU ev GKvwaK GK ev wfbœ RvZxq cigvYy Øviv MwVZ| c`v‡_©i wewfbœ Ae ’̄v Ges Zvi AvPiY e¨vL¨v 

Kivi Rb¨ cigvYyi g‡a¨ cvi¯úwiK ej, AYyi g‡a¨ cvi¯úwiK ej Ges G‡`i mgwóMZ ej m¤‡̂Ü Abyaveb Kiv 

GKvšÍ cÖ‡qvRb| 

GKwU we‡eP¨ AYyi `ywU cigvYyi g‡a¨ cvi¯úwiK ejwU (AvšÍtcvigvYweK ej) gnvKl©xq ej bq| GK_v Aek¨B 

mZ¨ †h cigvYy ỳwUi gnvKl© ej we`¨gvb, Z‡e GB ej GZ ỳe©j †h GB ej w`‡q ỳwU cigvYy‡K GK‡Î a‡i ivLv 

m¤¢e bq| D`vniY¯îƒc 410-10 m ~̀‡i Aew ’̄Z ỳwU wnwjqvg cigvYy ci¯úi‡K 

cÖvq 

136 10 N  ej cª‡qvM K‡i A_P GBiƒc ỳwU wnwjqvg cigvYyi g‡a¨ 

gnvKl© ej gvÎ 

427 10 N  A_©vr AvšÍtcvigvYweK e‡ji †P‡q gnvKl© ej cÖvq 

2910
 ¸Y Kg| myZivs, ejv hvq `ywU cigvYy‡K GK‡Î a‡i ivLvi Rb¨ Ab¨ 

†Kv‡bv ej KvR K‡i hv gnvKl© e‡ji †P‡q A‡bK¸Y kw³kvjx| eZ©gv‡b GwU 

cÖwZwôZ †h cigvYy¸‡jvi Ges AYy¸‡jvi g‡a¨ wµqvkxj ej Zwor ag©x 

(Electrical in nature)| GB RvZxq e‡ji Drm wb‡P e¨vL¨v †`qv n‡jvt 

 

AvšÍtcvigvYweK ej (Interatomic forces) t  
cigvYyi †K‡› ª̀ Aew ’̄Z abvZ¥K Avavb wewkó wbDwK¬qvm (AvKvi  1510 m

) †K 

wN‡i mgcwigvb FYvZ¥K Avavb wewkó B‡jKUªb¸‡jv cÖvq 

1010 m
 e¨vmv‡a©i 

e„ËvKvi c‡_ AveZ©b Ki‡Q| cigvYy Zwor wbi‡cÿ| hLb ỳwU cigvYy ci¯ú‡ii 

Lye Kv‡Q Avbv nq (

1010 m
µ‡g hv cÖvq cigvYyi AvKvi) ZLb cigvYyi 

abvZ¥K Avavb Ges FYvZ¥K Avavb A_©vr wbDwK¬qvm Ges B‡jKUªb †g‡Ni ~̀iZ¡ 

wfbœ n‡q hvq| †m Kvi‡Y cigvYy ¸‡jvi g‡a¨ cvi¯úwiK ej Ges Zvi mv‡_ w¯’wZkw³i cwieZ©b N‡U| `ywU 

cigvYyi g‡a¨ `~iZ¡ r Gi mv‡c‡ÿ w¯’wZkw³ V(r) Gi cwieZ©b 6.5K wP‡Î †`Lv‡bv n‡jv| wPÎwU wb‡ ©̀k K‡i †h, 
r Gi gvb ‡ekx n‡j A_©vr †ekx `~i‡Z¡ wefe kw³ FYvZ¥K Ges ~̀iZ¡ hZ Kg‡Z _v‡K FYvZ¥K wefe kw³ ZZ 

evo‡Z _v‡K A_©vr wefe Kg‡Z _v‡K| wefe FYvZ¥K nIqvq cigvYy `ywUi g‡a¨ ej AvKl©Y ag©x| wPÎ 6.5L-‡Z 

ej ebvg `~i‡Z¡i †jL †`Lv‡bv n‡q‡Q| r
0

 ~̀i‡Z¡ wef‡ei gvb me©wb¤œ A_©vr m‡e©v”P FYvZ¥K wefe Ges e‡ji gvb 

k~b¨| hẁ  ~̀iZ¡ r
0

 †P‡q Kgv‡bv nq Z‡e wefe evo‡Z ïiæ K‡i Ges ciewZ©‡Z abvZ¥K n‡q hvq| GB AÂ‡j ỳwU 

cigvYyi g‡a¨ ej weKl©Y ag©x| 

V(r) 

F(r) 

r
0

 

r 

wPÎ 6.5L 

wPÎ 6.5K 

r
0

 

r 
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Avgiv Av‡MB †`‡LwQ †h, ~̀i‡Z¡i mv‡c‡ÿ wefe kwË‡K FYvZ¥K e¨eKjb ev AšÍixKiY Ki‡j ej cvIqv hvq 

A_©vr    
dr

rdVrF  | myZivs, w ’̄wZkw³ V(r) ebvg ~̀iZ¡ r †jLwP‡Î cÖwZwU we› ỳi Xvj 







dr
dV

 †_‡K ỳwU 

cigvYyi g‡a¨ wewfbœ `~i‡Z¡ wµqvkxj ej cvIqv hv‡e| 6.5L wP‡Î ZvB †`Lv‡bv n‡q‡Q| 

Avgiv GLb `ywU nvB‡Wªv‡Rb cigvYyi wµqvkxj ej wb‡q Av‡jvPbv Kie (wPÎ 6.6)| hLb Zv‡`i‡K Kv‡Q Avbv nq 

ZLb †h ~̀i‡Z¡ Zv‡`i g‡a¨ †Kv‡bv ej wµqv K‡i bv Zv n‡jv 

100.74 10 m A_©vr r
0

= 0.7410-10 m  ỳi‡Z¡ 

`ywU nvB‡Wªv‡Rb cigvYy ci¯ú‡ii cªwZ †Kv‡bv ej cÖ‡qvM K‡i bv Ges 

GB Ae ’̄vq wefe kw³ me©wb¤œ| †h‡nZz wefe kw³ me©wb¤œ Ae ’̄vB n‡jv 

mvg¨ve¯’v (State of equilibrium) †m‡nZz `ywU nvB‡Wªv‡Rb cigvYy ci¯úi 

†_‡K 

100.74 10 m  `~i‡Z¡ mvg¨ve¯’vq _vK‡e| nvB‡Wªv‡Rb cigvYy 

e¨vmva© 

-100.53×10 m | myZivs, `ywU cigvYyi ga¨eZ©x `~iZ¡ Kgc‡ÿ 

101.06 10 m  nIqv DwPr (`ywU cigvYyi e¨vmv‡a©i mgvb)| wKš‘ 

mvg¨ve¯’vq `ywU nvB‡Wªv‡Rb cigvYy‡K Aek¨B r
0

= 0.7410-10 m ~̀‡i 

_vK‡Z n‡e| GwU m¤¢e n‡e ZLwb hLb ỳwU cigvYy Zv‡`i B‡jKUªb 

†kqvi Ki‡e| ỳwU cigvYy hLb B‡jKUªb †kqvi K‡i ZLb G‡`i g‡a¨ †h 

eÜb m„wó nq Zv‡K mg‡hvRx eÜb e‡j (wPÎ 6.7)|  

GLv‡b D‡jøL¨ †h, r Gi mv‡c‡ÿ V(r) Ges F(r) cwieZ©b cÖvq mKj 

cigvYyi †ÿ‡Î mgvb| NaCl AYyi †ÿ‡Î †mvwWqvg cigvYy Zvi ewnt¯’ 

Kÿc‡_i GKwU B‡jKUªb †K¬vwib‡K `vb K‡i| `vb Kivi d‡j †mvwWqvg 

cigvYy abvZ¥K Avav‡b (Na +) AvwnZ n‡q abvZ¥K Avqb Ges †K¬vwib 

B‡jKUªb MÖnY K‡i FYvZ¥K Avav‡b (Cl -) AvwnZ n‡q FYvZ¥K Avq‡b 

cwiYZ nq| abvZ¥K I FYvZ¥K Avq‡bi g‡a¨ w ’̄i Zwor AvK©lY e‡ji 

d‡j GKwU eÜb m„wó nq| Giƒc eÜb‡K AvqwbK eÜb e‡j| AvqwbK 

eÜb mvaviYZ avZz I AavZzi cigvYyi g‡a¨ n‡q _v‡K| GKB †gŠ‡ji 

cigvYyi g‡a¨ KL‡bv AvqwbK eÜb nq bv| `ywU cigvYyi g‡a¨ GK ev 

GKvwaK B‡jKUªb ’̄vbvšÍ‡ii gva¨‡g †h eÜ‡bi m„wó nq Zv‡K AvqwbK 

eÜb e‡j| †mvwWqvg Ges  †K¬vwib cigvYy g‡a¨ hLb `~iZ¡  r
0

= 410-10 m ZLb Zviv B‡jKUªb wewbgq K‡i 

AvqwbK eÜ‡b Ave× nq| hw` `~iZ¡ 

104 10 m  A‡cÿv †ekx nq Z‡e Zviv B‡jKUªb wewbgq K‡i bv Ges 

cigvYy wnmv‡e †_‡K hvq| 

mg‡hvRx eÜb ev AvqwbK eÜ‡bi gva¨‡g AYy MVb Kivi mgq cigvYy¸‡jv ci¯ú‡ii mv‡_ wbw`©ó r
0

 ~̀i‡Z¡ Ae ’̄vb 

K‡i| †mB Rb¨ Zv‡`i wbw ©̀ó AvKvi _v‡K Ges r
0

 `~i‡Z¡ Zv‡`i wef‡ei gvb me©wb¤œ _vKvq Zv‡`i AvK…wZI 

wbw ©̀ó| 

AvšÍtAvYweK ej (Intermolecular forces) t 
cigvYyi b¨vq AYyI Zwor wbi‡cÿ| wKš‘ G‡`i g‡a¨ FYvZ¥K Avavb I abvZ¥K 

Avavb¸‡jv mylgfv‡e ew›UZ bvI _vK‡Z cv‡i| †h me AYyi FYvZ¥K I abvZ¥K 

Avavb¸‡jvi fi‡K›`ª GKB we›`y‡Z Ae ’̄vb K‡i Zv‡`i‡K A‡giæeZ©x ev 

A‡cvjvi (non-polar) AYy e‡j| Aci w`‡K ‡h me AYyi FYvZ¥K I abvZ¥K 

Avavb¸‡jvi fi‡K›`ª GKB we›`y‡Z Ae¯’vb K‡i bv Zv‡`i‡K †giæeZ©x ev 

†cvjvi (polar) AYy e‡j| †giæeZ©x AYy¸‡jv Zwor WvB‡cvj (electrical 

r 

F(r) 

Fmax 

 

 r0 

1.34r0 

wPÎ 6.8 

wPÎ 6.6 

0.7410-10 m 

1.0610-10 m 

nvB‡Wªv‡Rb cigvYyi 

mg‡hvRx eÜb 

wPÎ 6.7 

r
0

=0.7410-10 m
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dipole) Gi b¨vq AvPiY K‡i| †hgbt H2O, NH3, HCl, CO BZ¨vw` †giæeZ©x AYy| Aciw`‡K CH4, CO2, 
H2, N2  BZ¨vw` A‡giæeZ©x AYyi D`vniY| †giæeZ©x AYy¸‡jv Zvi cvk¦©eZ©x AYy¸‡jv‡K Av‡ek cÖwµqvq Avweó 

K‡i, d‡j G‡`i g‡a¨ AvKl©Y e‡ji m„wó nq| GB ejB AvYweK ej| AvYweK ej Lye Aí ~̀i‡Z¡ wµqvkxj| 

†mRb¨ GB ej‡K ÿz`ªmxgvi ej (short range force) e‡j| 

cvjøvt `ywU AYyi g‡a¨ AvKl©Y ej, `ywU cigvYyi g‡a¨ AvKl©Y e‡ji †P‡q A‡bK ỳe©j, cÖvq 50 †_‡K 100¸Y| 

D`vniY ¯îƒc, ỳwU Aw·‡Rb cigvYy ci¯ú‡ii Kv‡Q Avm‡Z cv‡i 

101.2 10 m | Ab¨ w`‡K ỳwU Aw·‡Rb AYy 

ci¯ú‡ii Kv‡Q Avm‡Z cv‡i 

102.9 10 m | ZvB `ywU cigvYy Kv‡Q G‡m AYy MVb Ki‡Z †h RvqMv `Lj K‡i 

Zvi †P‡q A‡bK †ekx RvqMv `Lj K‡i ỳwU AYy GKwÎZ n‡Z| ZvB GKwU AYy ‡KejgvÎ GKwU AYy‡K AvKl©Y 

K‡i bv eis eû AYy‡K Zvi w`‡K AvKl©Y K‡i RvqMv cyi‡Yi Rb¨| eis ejv hvq, Zvi RvqMvi Kvi‡YB wbw ©̀ó 

msL¨K AYy GKwÎZ nevi ci Avi Ab¨ AYy‡K Avm‡Z evav †`q| Avgiv Av‡MB †R‡bwQ †h, AYyi abvZ¥K 

wbDwK¬qvm¸‡jvi I FYvZ¥K B‡jKUªb †g‡Ni fi‡K‡›`ªi ÿz`ª mi‡Yi Rb¨ m„wó nIqv Zwor WvB‡cvj åvg‡Ki Kvi‡Y 

AvšÍtAvYweK AvKl©Y e‡ji D™¢e N‡U| GB AvKl©Y ej AZ¨šÍ ỳe©j| GB ej‡K f¨vbWvi Iqvjm& ej (Van der 
Waals’ force) e‡j| f¨vbWvi Iqvjm& e‡ji cvi¯úwiK wµqvi d‡j m„ó eÜb‡K f¨vbWvi Iqvjm& eÜb e‡j| 

c`v‡_©i Ae ’̄v (State of matter) t c`v_© mvaviYZ wZbwU Ae ’̄vq _v‡K| G¸‡jv n‡”Q 

KwVb, Zij I evqexq Ae ’̄v (wPÎ 6.9)| GB Ae ’̄vq _vKvi KviY AvšÍtcvigvYweK I 

AvšÍtAvYweK e‡ji mvnv‡h¨ e¨vL¨v Kiv hvq| KwVb c`v‡_©i wbw ©̀ó AvKvi I AvqZb Av‡Q Ges 

Zi‡ji wbw ©̀ó AvqZb Av‡Q wKš‘ AvKvi †bB| Aci w`‡K evqexq c`v‡_©i wbw ©̀ó †Kv‡bv AvKvi 

I AvqZb bvB| GB iƒc wfbœ wfbœ Ae ’̄vi KviY n‡jv G‡`i AvšÍtcvigvYweK I AvšÍtAvYweK 

e‡ji gvb wfbœ Ges AYy I cigvYyi Zvcxq D‡ËRbvi gvÎv wfbœ nevi Rb¨| 

evqexq Ae ’̄v (gas) t evqexq Ae ’̄vi †ÿ‡Î G‡`i AYy ev cigvYy¸‡jv ci¯úi †_‡K A‡bK 

`~‡i Ae ’̄vb K‡i| `ywU AYyi ga¨eZ©x `~iZ¡ Zv‡`i AYyi e¨v‡mi †P‡q cÖvq `k¸Y `~‡i _v‡K| 

GB wekvj `~i‡Z¡i Kvi‡Y AYy ev cigvYy¸‡jvi g‡a¨ AvKl©Y ej AwZ bMb¨ ev bvB ej‡jB 

P‡j| ZvB Giv gy³ KYvi b¨vq AvPiY K‡i| Zvcxq D‡ËRbvi Kvi‡Y Zviv MwZkw³ cÖvß n‡q 

wewÿßfv‡e QyUvQywU K‡i Ges ci¯ú‡ii mv‡_ msN‡l© wjß nq| ‡m Kvi‡Y G‡`i †Kv‡bv AvKvi 

ev AvqZb _v‡K bv Ges mg¯Í cvÎ `Lj K‡i _v‡K| ZvcgvÎv Kgv‡j Zv‡`i MwZ axi nq Ges 

Pvc e„w× cvq A_©vr AvšÍtAvYweK AvKl©Y e„w× cvq| d‡j AYy¸‡jv g‡a¨ ~̀iZ¡ K‡g Av‡m| 

wbw ©̀ó Pvc I ZvcgvÎvq Zv‡`i ga¨eZ©x ~̀iZ¡ G‡Zv K‡g Av‡m †h, AYyi Mo MwZ kw³ Zv‡`i 

FYvZ¥K (AvKl©Y RwbZ) wefe kw³i †P‡q K‡g hvq| GB †ÿ‡Î Nbxf~Z n‡q Zi‡j iƒcvšÍi 

nq| 

Zij Ae ’̄v (liquid) t Zij Ae ’̄vi †ÿ‡Î AYyi AvšÍtAvYweK ~̀iZ¡ †ek Kg, Z‡e †mB 

`~iZ¡Uv me©wb¤œ wefe kw³ A_©vr m‡e©v”P FYvZ¥K wefe kw³i Rb¨ †h ~̀iZ¡ nIqv `iKvi Zvi 

†P‡q eo| d‡j Zi‡j AYy¸‡jv Lye axi MwZ‡Z PjvPj K‡i| D`vniY ¯̂iƒc, †Kv‡bv wbẁ ©ó 

ZvcgvÎvq GKwU evqexq AYy †h mg‡q 

10700 10 m  AwZµg K‡i †m ZvcgvÎvq †mB mg‡q 

GKwU Zi‡ji AYy AwZµg K‡i gvÎ 

103 10 m | 

KwVb Ae ’̄v (solid) t hLb Zij‡K Av‡iv kxZj Kiv nq ZLb Zv‡`i AvšÍtAvYweK `~iZ¡ 

Av‡iv K‡g cÖvq r
0

 ~̀i‡Z¡i KvQvKvwQ P‡j Av‡m d‡j Zviv me©wb¤œ wefe kw³‡Z _vK‡Z †Póv K‡i| hLb Zi‡ji 

AYy¸‡jv ci¯ú‡ii mv‡c‡ÿ me©wb¤œ wefe kw³i Kv‡Q P‡j Av‡m ZLb myk„•Lj web¨v‡m mw¾Z n‡Z _v‡K| mw¾Z 

nevi d‡j Giv Av‡iv Kv‡Q Avm‡Z cv‡i Ges me©wb¤œ wefe kw³ cÖvß nq| GB Ae¯’vq G‡m Zij KwV‡b iƒcvšÍi 

nq| KwVb Ae ’̄v AYy¸‡jv Avi ¯’vbPz¨Z n‡Z cv‡i bv wKš‘ Zvcxq D‡ËRbvq mvg¨ we›`yi mv‡c‡ÿ Aí we Í̄v‡i 

wPÎ -6.9 

   KwVb Ae ’̄v 

   evqexq Ae¯’v 

   Zij Ae¯’v 
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Kuvc‡Z _v‡K| †m Kvi‡Y KwVb Ae ’̄vq c`v_© wbw`©ó AvKvi I AvqZb a‡i ivL‡Z cv‡i| AYy¸‡jv me©wb¤œ wefe 

kw³ Í̄‡i _vKvi Kvi‡Y KwVb c`v_© „̀p, Am‡¼vPbkxj I NvZmn nq| GLv‡b Av‡iv GKwU K_v g‡b ivLv cÖ‡qvRb 

†h, AYyi AvKvi hw` †MvjvKvi bv n‡q wfbœ AvKvi aviY K‡i †hgb `Û AvKv‡ii AYy, Z‡e Zviv Nbxf~Z n‡q Zij 

†Kjvm (liquide crystal) MVb K‡i| 

mKj KwVb c`v_©B AYy I cigvYy w`‡q MwVZ wKš‘ KwVb c`v‡_©i Af¨šÍ‡i AYyi web¨v‡mi Kvi‡Y Zv‡`i‡K ỳB 

†kªwY‡Z fvM Kiv hvq, h_v †Kjvm (crystal) I A‡Kjvm (amorphous) 
†KjvwmZ c`v_© (crystilline solid) t †h mKj KwVb e¯‘i AYy I cigvYy¸‡jv wbw`©ó I wbqwgZ fv‡e mymw¾Z 

_v‡K, Zv‡K †KjvwmZ KwVb e¯‘ e‡j| †KjvwmZ KwVb e ‘̄i K‡qKwU D`vniY n‡jvt †KvqvU©R, gvBKv, wPwb, Zvgv, 

mvjdvi, †mvwWqvg †K¬vivBW BZ¨vw`| 

†KjvwmZ c`v_©i wb¤œwjwLZ ˆewkó¨¸wj we`¨gvb t 

1. †KjvwmZ c`v_©‡Z AYy ev cigvYy¸‡jv wbw`©ó µ‡g mymw¾Z _v‡K|  

2. †KjvwmZ c`v_©̧ ‡jv mgZj Zj Øviv Ave× _v‡K| 

3. †KjvwmZ c`v_© n‡jv AmgmË¡K (anisotropic)| †KjvwmZ c`v‡_©i †fŠZ ag© A_©vr Zvcxq cwievwnZv, Zwor 

cwievwnZv, m‡¼vPbkxjZv BZ¨vw` wewfbœ w`‡K wewfbœ| 

4. †KjvwmZ c`v_©̧ ‡jv mylg ivmvqwbK †hŠM ẁ ‡q MwVZ| 

5. †KjvwmZ c`v‡_©i wbw ©̀ó Mjbv¼ Av‡Q A_©vr wbw`©ó ZvcgvÎvq nVvr Zi‡j iƒcvšÍwiZ nq| 

A‡KjvwmZ c`v_© (amorphous solid) t †h mKj KwVb e ‘̄i AYy I cigvYy¸‡jv Awbw ©̀ó I AwbqwgZ fv‡e 

mw¾Z _v‡K Zv‡K A‡KjvwmZ KwVb e ‘̄ e‡j| A‡KjvwmZ KwVb e ‘̄i K‡qKwU D`vniY n‡jv, KvP, ievi, mvjdvi 

BZ¨vw`| 

A‡KjvwmZ c`v‡_©i wb¤œwjwLZ ˆewkó¨¸wj we`¨gvb t 

1. A‡KjvwmZ c`v_©‡Z AYy ev cigvYy¸‡jv Awbw`©ó µ‡g mw¾Z _v‡K| 

2. †h‡nZz A‡KjvwmZ c`v_©‡Z AYy ev cigvYy¸‡jv Awbw`©ó µ‡g I AwbqwgZ fv‡e mw¾Z _v‡K †m‡nZy GB RvZxq 

c`v_© mgZj Zj w`‡q Ave× _v‡K bv| 

3. A‡KjvwmZ c`v_© n‡jv mgmË¡K (isotropic)| Zv‡`i mew`‡K GKB †fŠZ ag© cÖ̀ k©b K‡i A_©vr Zvcxq 

cwievwnZv, Zwor cwievwnZv, m‡¼vPbkxjZv BZ¨vw` me w`‡K GKB _v‡K| 

4. A‡KjvwmZ c`v‡_©i †Kv‡bv wbw ©̀ó Mjbv¼ bvB| 

 

6.1.6 AvšÍtAvYweK e‡ji Av‡jv‡K c`v‡_©i w¯’wZ¯’vcK AvPiY t 

(Explanation of Elasticity of Matter by Inter Molecular 
Force) 

AvšÍtAvYweK ej m¤̂‡Ü Dc‡i †h Av‡jvPbv Kiv n‡q‡Q Zvi Av‡jv‡K c`v‡_©i 

w¯’wZ ’̄vcKZv AvPiY GLv‡b Av‡jvPbv Kiv n‡jv| ABCDEFGH GKwU avZe 

exg| Gi ABCD ZjwU †Kv‡bv „̀p †`qv‡ji mv‡_ Abyf~wgK fv‡e AvUKv‡bv Av‡Q 
(wPÎ 6.10K)| GB ex‡gi mKj AYy¸‡jv ci¯ú‡ii mv‡_ me©wb¤œ wef‡e Ges k~b¨ 

e‡j ci¯ú‡ii mv‡_ r
0

 ~̀i‡Z¡ Ae ’̄vb Ki‡Q| 6.10M wP‡Î me©wb¤œ `~iZ¡ †`Lv‡bv 

n‡q‡Q| GLb exgwUi CDEF cÖv‡šÍ GKwU fvi Pvcv‡bv n‡jv, d‡j avZe exgwU 

6.10L wP‡Îi b¨vq †eu‡K †Mj| hw` exgwU‡K AmsL¨ cvZjv ¯Íi GKwUi Dci Avi 

GKwU †i‡L ˆZix Kiv n‡q‡Q Kíbv Kiv hvq Z‡e ABCD Dc‡ii c„‡ôi GKwU Í̄i 

Ges EFGH wb‡Pi c„‡ôi ¯Íi| 6.10L wPÎ †_‡K ejv hvq †h, fvi Pvcv‡bvi d‡j 
ABCD ¯Í‡ii gZ Dc‡ii ¯Íi¸‡jv cÖmvwiZ n‡q‡Q Ges EFGH ¯Í‡ii gZ wb‡Pi 

¯Íi¸‡jv msKzwPZ n‡q‡Q| GB Dci wbP ¯Íi¸‡jv gv‡S IJKL GKwU ¯Íi cvIqv hv‡e 

†h ¯Í‡ii †Kv‡bv cÖmviY ev m‡¼vPb nqwb| GB Zj‡K wbi‡cÿ Zj e‡j| Zvn‡j 

wPÎ 6.10 M

r 
F(r
) 

 

r0

r1

r2

E 
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wbi‡cÿ Z‡ji mv‡c‡ÿ Dc‡ii Í̄i¸‡jv cÖmvwiZ n‡q‡Q Ges wb‡Pi Í̄i¸‡jv msKzwPZ n‡q‡Q| Dc‡ii Í̄i¸‡jv 

cÖmvwiZ nIqvi d‡j AYy¸‡jv ci¯ú‡ii Kv‡Q †_‡K r2 we›`y‡Z m‡i †M‡Q (wPÎ bs 6.10M) d‡j AYy¸‡jv 

ci¯ú‡ii mv‡_ AvKl©Y ej Abyfe Ki‡Q| GKB fv‡e, wb‡Pi Í̄i¸‡jv msKzwPZ nIqvi d‡j AYy¸‡jv ci¯ú‡ii 

Kv‡Q r1 we› ỳ‡Z m‡i G‡m‡Q (wPÎ bs 6.10M) d‡j AYy¸‡jv ci¯ú‡ii mv‡_ weKl©Y ej Abyfe Ki‡Q| GB 

AvKl©Y I weKl©Y ej ex‡gi Dci Pvcv‡bv fvi‡K mvg¨ve¯’vq †i‡L‡Q| GB ej‡K Avgiv cÖwZwµqv ej ej‡Z 

cvwi| fvi AcmviY Ki‡j ex‡gi Dc‡ii ¯Í‡ii AYy¸‡jv AvKl©Y Ges wb‡Pi Í̄‡ii weKl©Y ej exgwU‡K Zvi c~‡e©i 

Ae ’̄vq wdwi‡q Av‡b| 

myZivs ejv hvq, AvšÍtAvYweK ejB c`v‡_©i w¯’wZ¯’vcKZvi KviY| cÖhy³ e‡ji gvb †ewk n‡j AYy¸‡jvi 

cybwe©b¨v‡mi d‡j ¯’vqx weKvi N‡U| AYy¸‡jvi ga¨eZ©x `~iZ¡ AZ¨waK e„w× †c‡j AvšÍtAvYweK ej †jvc cvq| G 

Kvi‡Y Amn cxo‡b e ‘̄ wQ‡o ev †f‡O hvq| wewfbœ c`v‡_©i AvšÍtAvYweK e‡ji gvb wewfbœ, ZvB wewfbœ c`v‡_©i 

w¯’wZ ’̄vcKZvI wewfbœ|  

 

 

mvi-ms‡ÿc :  

 w¯’wZ ’̄vcKZv t evwn¨K ej cÖ‡qvM K‡i †Kv‡bv e ‘̄i AvKvi ev AvqZb ev Df‡qiB cwieZ©‡bi †Póv Ki‡j, 

†h a‡g©i d‡j e¯‘wU GB cwieZ©‡bi cÖ‡Póv‡K evav †`q Ges evwn¨K ej AcmvwiZ n‡j e¯‘ Zvi c~‡e©i 

AvKvi I AvqZb wd‡i cvq, †mB ag©‡K w ’̄wZ¯’vcKZv ejv nq| 

 c~Y© „̀p e¯‘ t †h‡Kv‡bv cwigv‡Yi evwn¨K ej cÖ‡qvM K‡iI e ‘̄wUi g‡a¨ hw` †Kv‡bviƒc weK…wZi m„wó Kiv hvq 

bv Z‡e Zv‡K c~Y© `„p e ‘̄ ejv nq| 

 c~Y© w ’̄wZ¯’vcK e ‘̄ t evwn¨K e‡ji cÖfv‡e †Kv‡bv e ‘̄ weK…Z nIqvi ci H ej AcmviY Ki‡j e ‘̄wU hẁ  

AweKj Zvi c~‡e©i AvKvi I AvqZb wd‡i cvq Z‡e H e ‘̄‡K c~Y© w¯’wZ ’̄vcK e¯‘ ejv nq| 

 c~Y© cøvw÷K e ‘̄ t evwn¨K e‡ji cÖfv‡e †Kv‡bv e ‘̄ weK…Z nIqvi ci †mB ej AcmviY Ki‡jI e ‘̄wU hẁ  

Zvi weK…Z Ae ’̄v‡ZB †_‡K hvq Z‡e  †mB e ‘̄‡K c~Y© cøvw÷K e ‘̄ ejv nq| 

 cxob t e ‘̄i wfZi cÖwZ GKK †ÿÎd‡j cÖhy³ e‡ji Kvi‡Y D™¢‚Z cÖwZwµqv ej‡K cxob e‡j| 

 Aby‰`N ©̈ cxob t ˆ`N ©̈ weK…wZ NUvevi Rb¨ cÖwZ GKK †ÿÎd‡ji Dci ˆ`N©̈  eivei cÖhy³ e‡ji Kvi‡Y D™¢‚Z 

cÖwZwµqv ej‡K Aby‰`N ©̈ cxob e‡j| 

 K…šÍb cxob t AvKvi weK…wZ NUvevi Rb¨ cÖwZ GKK †ÿÎd‡ji Dci Z‡ji ¯úk©K eivei cÖhy³ e‡ji 

Kvi‡Y D™¢‚Z cÖwZwµqv ej‡K K…šÍb cxob e‡j| 

 AvqZb cxob t AvqZb weK…wZ NUvevi Rb¨ Z‡ji Dci cÖwZ GKK †ÿÎd‡j cÖhy³ e‡ji Kvi‡Y D™¢‚Z 

cÖwZwµqv ej‡K AvqZb cxob e‡j| 

 weK…wZ t  †Kv‡bv e ‘̄i GKK gvÎvq gvÎvi †h cwieZ©b N‡U Zv‡K weK…wZ e‡j| 

 Aby‰`N ©̈ weK…wZ t ‰`N ©̈ eivei ej cÖ‡qvM Ki‡j e¯‘i ˆ`‡N©̈ i cwieZ©b N‡U| GKK ˆ`‡N©̈ i ˆ`N ©̈ cwieZ©b‡K 

Aby‰`N ©̈ weK…wZ e‡j| 

 K…šÍb weK…wZ t Z‡ji ¯úk©K eivei ej cÖ‡qvM Kivq e ‘̄i AvqZ‡bi †Kv‡bv cwieZ©b bv N‡U ïay AvKv‡ii 

cwieZ©b N‡U Z‡e GKK gvÎvi AvKvi cwieZ©b‡K K…šÍb weK…wZ e‡j| 

 Amn fvi I Amn cxob t †h cwigvY ej cÖ‡qvM Ki‡j ev fvi Pvcv‡j e ‘̄wU wQ‡o hvq ev †f‡O c‡o Zv‡K 

Amn fvi ejv nq| cÖwZ GKK †ÿÎd‡ji Dci cÖhy³ Amn fvi‡K Amn cxob ejv nq| 

 w¯’wZ ’̄vcK K¬vwšÍ t cxo‡bi `ªæZ n«vme„w×i d‡j †Kv‡bv e¯‘i w¯’wZ ’̄vcK mvg_©̈  †jvc cvIqv‡K w¯’wZ¯’vcK 

Aemv` ev w ’̄wZ¯’vcK K¬vwšÍ ejv nq| 

 †KjvwmZ c`v_© t †h mKj KwVb e ‘̄i AYy I cigvYy¸‡jv wbw`©ó I wbqwgZ fv‡e mymw¾Z _v‡K Zv‡K 

†KjvwmZ KwVb e ‘̄ e‡j| 

 A‡KjvwmZ c`v_© t †h mKj KwVb e ‘̄i AYy I cigvYy¸‡jv Awbw`©ó I AwbqwgZ fv‡e mw¾Z _v‡K Zv‡K 

A‡KjvwmZ KwVb e ‘̄ e‡j|  
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D C E B 

weK…wZ 

c
x
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b
 

O F 

G 

 evqexq Ae ’̄v t evqexq Ae ’̄vi †ÿ‡Î G‡`i AYy ev cigvYy¸‡jv ci¯úi †_‡K A‡bK ~̀‡i Ae ’̄vb K‡i| 

`ywU AYyi ga¨eZ©x `~iZ¡ Zv‡`i AYyi e¨v‡mi †P‡q cÖvq `k¸Y `~‡i _v‡K| GB wekvj `~i‡Z¡i Kvi‡Y AYy ev 

cigvYy¸‡jvi g‡a¨ AvKl©Y ej AwZ bMb¨ ev bvB ej‡jB P‡j| ZvB Giv gy³ KYvi b¨vq AvPiY K‡i| 

 Zij Ae¯’v t Zij Ae¯’vi †ÿ‡Î AYyi AvšÍtAvYweK ~̀iZ¡ †ek Kg Z‡e †mB `~iZ¡Uv me©wb¤œ wefe kw³ 

A_©vr m‡e©v”P FYvZ¥K wefe kw³i Rb¨ †h ~̀iZ¡ nIqv `iKvi Zvi †P‡q eo| d‡j Zi‡j AYy¸‡jv Lye axi 

MwZ‡Z PjvPj K‡i| 

 KwVb Ae ’̄v t hLb Zij‡K Av‡iv kxZj Kiv nq ZLb Zv‡`i AvšÍtAvYweK ~̀iZ¡ Av‡iv K‡g cÖvq r
0

 
`~i‡Z¡i KvQvKvwQ P‡j Av‡m d‡j Zviv me©wb¤œ wefe kw³‡Z _vK‡Z †Póv K‡i| hLb Zi‡ji AYy¸‡jv 

ci¯ú‡ii mv‡c‡ÿ me©wb¤œ wefe kw³i Kv‡Q P‡j Av‡m ZLb myk„•Lj web¨v‡m mw¾Z n‡Z _v‡K| mw¾Z 

nevi d‡j Giv Av‡iv Kv‡Q Avm‡Z cv‡i Ges me©wb¤œ wefe kw³ cÖvß nq| GB Ae ’̄vq G‡m Zij KwV‡b 

iƒcvšÍi nq| KwVb Ae ’̄vq AYy¸‡jv Avi ¯’vbPz¨Z n‡Z cv‡i bv wKš‘ Zvcxq D‡ËRbvq mvg¨ we›`yi mv‡c‡ÿ 

Aí we Í̄v‡i Kuvc‡Z _v‡K| †m Kvi‡Y KwVb Ae ’̄vq c`v_© wbw`©ó AvKvi I AvqZb a‡i ivL‡Z cv‡i| 

 

 

cv‡VvËi g~j¨vqb-6.1 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| †KjvwmZ c`v‡_©i wb¤œwjwLZ ˆewkó¨¸wj n‡jv- 

i. †KjvwmZ c`v_©‡Z AYy AwbqwgZ fv‡e mw¾Z _v‡K|  

ii. †KjvwmZ c`v_©̧ ‡jv mgZj Zj Øviv Ave× _v‡K| 

iii. †KjvwmZ c`v‡_©i wbw`©ó Mjbv¼ Av‡Q | 

†KvbwU mwVK? 

K. i I ii    L. ii I iii   M. i I iii   N. i, ii I iii 
2| †KvbwU †ekx w ’̄wZ ’̄vcK? 

K. ievi  L. KvP  M. Zvgv  N. B¯úvZ 

3| wb‡Pi †jLwP‡Î †Kvb As‡k ’̄vqx weK…Z nq? 

 

 

 

 

 

 

K. AB  L. BC  M. CD  N. DE 

4| Amn cxob ej‡Z ‡KvbwU‡K eySvq? 

K. ej AcmviY Ki‡jI weK…Z e ‘̄ c~‡e©i Ae ’̄vq wd‡i Av‡m bv|  

L. †h cwigvY ej cÖ‡qvM Ki‡j e ‘̄wU wQ‡o hvq ev †f‡O c‡o| 

M. cÖwZ GKK †ÿÎd‡ji Dci cÖhy³ Amn fvi| 

N. c~Y© w¯’wZ¯’vcKZvi m‡e©v”P mxgvq Pvcv‡bv fi| 
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 û‡Ki m~Î I w ’̄wZ ’̄vcKZvi wewfbœ ¸Yv¼ 

Hook's law and different Moduli of Elasticity  
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 û‡Ki m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 w¯’wZ ’̄vcKZvi wewfbœ ¸Yv¼ e¨vL¨v Ki‡Z cvi‡eb| 

 cqm‡bi AbycvZ e¨vL¨v Ki‡Z cvi‡eb| 

 

6.2.1 û‡Ki m~Î (Hook’s Law) 
weL¨vZ c`v_©weÁvbx ievU© ûK w¯’wZ ’̄vcK mxgvi g‡a¨ cxob I weK…wZi g‡a¨ GKwU wbweo m¤úK© jÿ¨ 

K‡ib Ges GKwU m~ÎvKv‡i cÖKvk K‡ib| Zuvi bvgvbymv‡i GB m~Î‡K û‡Ki m~Î ejv nq| 

û‡Ki m~Ît w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi mgvbycwZK| 

MvwYwZK fv‡e †jLv hvq, cxob  weK…wZ 

  

ev,                = aªæeK| 

 

GB aªæeK‡K w ’̄wZ ’̄vcK ¸Yv¼ (modulus of elasticity) e‡j| Gi gvb e¯‘i Dcv`v‡bi Dci wbf©i K‡i| 

cxo‡bi GKK 

2Nm
 Ges weK…wZi †Kv‡bv GKK bvB| myZivs w¯’wZ¯’vcK ¸Yv‡¼i GKK 

2Nm
| 

e¨vL¨vt †Kv‡bv e ‘̄i Dci ej cÖ‡qvM Ki‡j Zvi weK…wZ N‡U| GKK †ÿÎd‡ji Dci cÖhy³ ej‡K cxob e‡j| ej 

w¯’wZ ’̄vcK mxgv AwZµg bv Ki‡j û‡Ki m~Îvbymv‡i cxob hZ †ekx n‡e weK…wZ ZZ †ekx n‡e| A_©vr w¯’wZ¯’vcK 

mxgvi g‡a¨ GKK †ÿÎd‡j cÖhy³ ej hZ¸Y e„w× Kiv n‡e, e ‘̄i ‰`N©̈ , AvKvi ev AvqZ‡bi weK…wZI ZZ¸Y n‡e| 
 

6.2.2 wewfbœ cÖKvi ¸Yv¼ (Different Moduli of Elasticity) t 
cxo‡bi cÖK…wZi Dci wbf©i K‡i e ‘̄i wewfbœ cÖKvi weK…wZ cvIqv hvq| 

cxob wZb cÖKvi| h_vt 1| Aby‰`N ©̈ cxob, 2| K…šÍb cxob I 3| AvqZb cxob| ZvB weK…wZ I 

cxob DfqB wZb cÖKvi, ZvB w¯’wZ ’̄vcK ¸Yv¼I wZb cÖKvi| h_v: 

1. Bqs ¸Yv¼ (Young's Modulus) 
2. `„pZvi ¸Yv¼ (Modulus of Elasticity) 
3. AvqZb ¸Yv¼ (Bulk Modulus) 
 

Bqs ¸Yv¼ t GKwU e¯‘i Z‡ji Dci Awfj¤̂ eivei †Kv‡bv ej cÖ‡qvM Kiv n‡j e ‘̄wUi ˆ`‡N©̈ i 

wKQyUv n«vm ev e„w× N‡U| G‡ÿ‡Î cxob‡K ejv nq Aby‰`N©̈  cxob Ges Avbylw½K weK„wZ‡K ejv 

nq Aby‰`N©̈  weK…wZ|  

w¯’wZ ’̄vcK mxgvi g‡a¨ Aby‰`N©̈  cxob I Aby‰`N©̈  weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K Bqvs 

¸Yv¼ e‡j|  

Bqvs ¸Yv¼‡K Y  Øviv cÖKvk Kiv nq| Gi GKK 

2Nm
| 

 

AZGe, Bqs ¸Yv¼, Y       

 

cvV-6.2 

 cxob 

weK…wZ 

  Aby‰`N©̈  cxob 

 Aby‰`N©̈  weK…wZ 

L 

l 

F 
wPÎ 6.11  

r 
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g‡b Kwi, ˆ`N©̈  L  Ges r  e¨vmv‡a©i GKwU Zv‡ii GK cÖvšÍ `„p Aej¤b̂ †_‡K Szwj‡q Aci cÖv‡šÍ m  fi Pvcv‡bv 

n‡jv| d‡j ZviwUi l  ‰`N©̈  cÖmvwiZ n‡jv| Zvn‡j, Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj 

2A r | ˆ`N©̈  eivei cÖhy³ ej 

mgF  | 

Aby‰`N©̈  cxob = 

F
A

 

Aby‰`N ©̈ weK…wZ 

l
L

  

Zvn‡j,  

Ll
AFY   

ev,  

Al
FLY    … … …… …… …… … … … … … … … … …  … … …. …… . (6.1) 

 F  Ges A  Gi gvb emv‡j,  

2

mgLY
r l

   … …… … ……… ……… ………  … … … … … … … … …… (6.2) 

`„pZv ¸Yv¼ t w ’̄wZ¯’vcK mxgvi g‡a¨ evwn¨K ej cÖ‡qv‡Mi d‡j hw` †Kv‡bv KwVb e ‘̄i AvqZ‡bi †Kv‡bv cwieZ©b 

bv n‡q ïay AvK…wZi cwieZ©b N‡U ZLb e ‘̄i †mB weK…wZ‡K K…šÍb weK…wZ e‡j| evwn¨K ej hLb e ‘̄i Z‡ji mv‡_ 

mgvšÍiv‡j cÖhy³ nq ZLb GBiƒc weK…wZ N‡U| cÖwZ GKK †ÿÎd‡j K…šÍb weK…wZ m„wóKvix e‡ji gvb‡K K…šÍb 

cxob e‡j| w ’̄wZ¯’vcK mxgvi g‡a¨ K…šÍb cxob I K…šÍb weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K „̀pZv ¸Yv¼ 

e‡j|  

`„pZv ¸Yv¼‡K   Øviv cÖKvk Kiv nq| Gi GKK 

2Nm
| 

 

`„pZv ¸Yv¼, =  

 

g‡b Kwi, MNPOQRTS GKwU NbK| Gi me©wb¤œ Zj QRTS `„pfv‡e 

Ave×| m‡e©v”P Zj MNPO-Gi Dci ¯úk©K eivei GKwU ej F cÖ‡qvM Kiv 

n‡q‡Q| GLb mgMÖ NbKwU hw` QRTS Z‡ji mgvšÍivj AmsL¨ ¯Í‡i wef³ 

Kiv nq Z‡e †`Lv hv‡e †h, cÖwZwU ¯Íi wVK Zvi wb‡Pi Í̄‡ii †P‡q e‡ji 

Awfgy‡L wKQyUv m‡i †M‡Q wKš‘ me©wb¤œ ¯ÍiwU Ave× _vKvq †Kvbiƒc miY 

nqwb| Gi d‡j MNPO ZjwU m‡i wM‡q MNPO Ae¯’v‡b †M‡Q| myZivs, 

NbKwU †gvPo †L‡q MNPOQRTS AvKvi aviY K‡i‡Q wKš‘ AvqZ‡bi 

†Kv‡bv cwieZ©b nqwb| NbKwUi me©wb¤œ ¯Íi †_‡K m‡e©v”P ¯Íi ch©šÍ †h cwigvY 

†KŠwYK miY n‡e Zv‡KB K…šÍb weK…wZ e‡j| wPÎ mnR Kivi Rb¨ Gi GKwU 

Dj¤ ̂cvk¦© Zj MNRQ-†K 6.12L wP‡Î †`Lv‡bv n‡jv| 

aiv hvK, 6.12L wP‡Î cvk¦©Z‡ji †ÿ‡Îi D”PZv D | Gi MN  evûi 

mgvšÍiv‡j F  ej cÖ‡qvM Kivq MN  †iLv d  ~̀iZ¡ m‡i NM 
 Ae ’̄v‡b 

wM‡q RQNM 
bZzb †ÿÎ MVb Ki‡jv Ges RN  evû cvk¦© ej cÖ‡qvM Kivq 

bZzb Ae ’̄vb NR 
 evûi mv‡_   †KvY Drcbœ K‡i‡Q| A_©vr †KŠwYK wePz¨wZ 

 | hw` Gi d‡j ‡ÿ‡Îi D”PZvi cwieZ©b bv nq Z‡e GB †ÿ‡Î   Lye †QvU 

nIqvq, K…šÍb weK…wZ, tan d
D

    

hw` DcwiZj MNPO-Gi (wPÎ 6.12 K) †ÿÎdj A  nq Z‡e ,  

K…š—b cxob 

K……š—b weK…wZ 

 

M N 

P O O 

M N 

P 

Q R 

S T 
D 

F 

d 

wPÎ 6.12 K 

D 
 

Q 

M N N M 

R 
wPÎ 6.12 L 

F 
d 
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K…šÍb cxob = 

F
A

 

AZGe, „̀pZv ¸Yv¼, 

Dd
AF

  

ev,  

Ad
FD

 ......    ...... ........    ....... .........    .......... ..........    .......    ......... .......  (6.3) 

 

AvqZb ¸Yv¼ t w ’̄wZ ’̄vcK mxgvi g‡a¨ evwn¨K ej cÖ‡qv‡Mi d‡j hw` †Kv‡bv KwVb e ‘̄i ïay AvqZ‡bi cwieZ©b 

(n«vm ev e„w×) nq wKš‘ AvK…wZi †Kv‡bv cwieZ©b N‡U bv ZLb e¯‘i †mB weK…wZ‡K AvqZb weK…wZ e‡j| w¯’wZ¯’vcK 

mxgvi g‡a¨ AvqZb cxob I AvqZb weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K AvqZb ¸Yv¼ e‡j|  

AvqZb ¸Yv¼‡K K  Øviv cÖKvk Kiv nq| Gi GKK 

2Nm
| 

 

AvqZb ¸Yv¼ K   

 

hw` †Kv‡bv AvqZvKvi Nb e ‘̄i AvqZb V Ges †gvU c„‡ôi †ÿÎdj A  Ges e ‘̄i Dci Awfj¤̂ eivei mew`K 

n‡Z cÖhy³ ej F  nq Z‡e,  

AvqZb cxob = 

F
A

  

Ges Gi Dci mKj w`K n‡Z F  gv‡bi ej cÖ‡qv‡Mi d‡j v  m¼zwPZ nq Z‡e,  

AvqZb weK…wZ 

v
V

  

AZGe, AvqZb ¸Yv¼,  

F A FVK
v V Av

  … …… … … … … … …  (6.4) 

M¨v‡mi †ÿ‡Î, g‡b Kwi †Kv‡bv wmwjÛv‡i P  Pv‡c V  AvqZ‡bi M¨vm Av‡Q| Gi Dci dp  Pvc e„w× Kivq Gi 

AvqZb dv  cwigvb n«vm †cj|  

Zvn‡j AvqZb ¸Yv¼,  

dpK dv V   … …… … ……………………… … … …  … … … …   ..... .....  (6.5) 

GLv‡b, Pvc e„w×‡Z AvqZb n«vm cvq ZvB FY wPý e¨envi Kiv n‡q‡Q| 

 

6.2.3 cqm‡bi AbycvZ (Poisson’s Ratio) t  
Zvi‡K Uvb w`‡j †hgb ˆ`N©̈  e„w× cvq †Zgwb c~‡e©i Zzjbvq ZviwU miæ n‡q hvq A_©vr ˆ`N©̈  e„w× NU‡j 

e¨vm n«vm cvq| Avevi ˆ`N©̈  n«vm †c‡j e¨vm e„w× cvq| Kv‡RB †Kv‡bv e ‘̄i †Kv‡bv we‡kl w`‡K cÖmviY 

NU‡j Zvi j¤ ̂Awfgy‡L m‡¼vPb NU‡e| †hgb, Zv‡ii †ejvq Aby‰`N©̈  weK…wZi mv‡_ mv‡_ cvk¦©xq 

weK…wZ N‡U| w¯’wZ¯’vcK mxgvi g‡a¨ cvk¦© weK…wZ I Aby‰`N©̈  weK…wZi AbycvZ GKwU aªæe msL¨v| 

GB aªæe msL¨v‡K cqm‡bi AbycvZ e‡j| G‡K   Øviv cÖKvk Kiv nq|  

 

AZGe, cqm‡bi AbycvZ,    

 

AvqZb cxob 

AvqZb weK…wZ 

V F 

F 

F 

F 

F 

wPÎ 6.13 

cvk¦© weK…wZ 

Aby‰`N©̈  weK…wZ 

L0 

F 

dl          

 r         

wPÎ 6.14 
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g‡b Kwi, GKwU Zv‡ii Avw` ˆ`N©̈  L  Ges e¨vmva© r | ˆ`N©̈  eivei ej cÖ‡qvM Kivq Gi ˆ`N©̈  dl  e„w× †cj Ges 

dr  e¨vmva© n«vm †cj | 

Zvn‡j, ˆ`N©̈  weK…wZ 

L
dl

 Ges cvk¦© weK…wZ 

r
dr

    

GLv‡b, FY wPý Øviv e¨vmva© n«vm wb‡`©k K‡i| 

Zvn‡j, cqm‡bi AbycvZ, 

L
dl
r

dr

  

ev,  

rdl
Ldr

 … …… … …… … … … … … … …...  ........ .......... ....... ........  (6.6) 

†h‡nZz, cqm‡bi AbycvZ GKB RvZxq ivwki AbycvZ ZvB Gi †Kv‡bv gvÎv I GKK bvB|  

cqm‡bi Abycv‡Zi gvb -1 Gi †P‡q Kg I +

1
2

Gi †P‡q †ekx n‡Z cv‡i bv, A_v©r cqm‡bi Abycv‡Zi mxgv¯’ 

gvb, -1    
1
2

 

 

6.2.4 w¯’wZ¯’vcK wefe kw³ (Elastic Potential Energy) t 
Avgiv Rvwb, w ’̄wZ¯’vcK mxgvi g‡a¨ Aby‰`N©̈  cxob I Aby‰`N©̈  weK…wZi AbycvZ GKwU aªæe msL¨v| 

G‡K Bqvs-Gi ¸Yv¼ e‡j| 

awi,  A  cȪ ’‡Q‡`i †ÿÎdj Ges L ˆ`‡N©̈ i Zv‡ii Dci F  ej cÖ‡qvM Kivq ZviwU l ˆ`N©̈  e„w× †cj| 

AZGe, Bqvs ¸Yv¼ 

Al
FLY  ,   

GLv‡b, cxob 

A
F

  Ges weK…wZ 

L
l

  

ev, 

YAlF
L

  … …… … ……………………… …  …... ....... ....... ............ ......... (6.7) 

Ges  (6.7) mgxKiY †_‡K cvB,  

cxob,  

F Yl
A L
  ……………………… … … … … … … … ......... ......... .......... ......  (6.8) 

Avgiv Rvwb, dW Fdl ,   

(6.7) mgxKiY †_‡K F  Gi gvb ewm‡q, 

YAldW dl
L

    

0 †_‡K l mxgvi g‡a¨ mgvKjb K‡i cvB,   
l

ldl
L

YAW
0

 

ev, 

l
l

L
YAW

0

2

2 






  

ev, 

L
YAlW
2

2

  

GB KvR mwÂZ e‡ji weiƒ‡× msNwUZ n‡q‡Q| myZivs mwÂZ kw³,   
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2

2p
YAlE

L
  ………………… … … … … … … … … … … … … …...... .....  (6.9) 

 

Zv‡ii ˆ`N©̈  L Ges Zv‡ii cȪ ’‡Q‡`i †ÿÎdj A n‡j,   

Zv‡ii AvqZb,  V AL  

AZGe, GKK AvqZ‡b mwÂZ kw³,  

V
E p   

mgxKiwU‡Z 6.9 bs mgxKi‡Yi gvb emv‡j, 

LV
YAl
2

2

  

ev, 

ALL
YAl



2

2

  

 ev, 

L
l

L
Yl


2
1

  …… ….… …… … … … … … …  … … … … … … … …  (6.10) 

myZivs, GKK AvqZ‡b mwÂZ kw³,  

1
2

  cxob weK…wZ| 

6.2.5 w ’̄wZ ’̄vcKZv m¤úwK©Z K‡qKwU Av‡jvPbv (Some Phenomena Related to Elasticity)t 

1| w¯’wZ¯’vcK e ‘̄i †ÿ‡Î cxob I weK…wZi g‡a¨ †KvbwU †gŠwjK?  

evwn¨K e‡ji cÖfv‡e †Kv‡bv w ’̄wZ ’̄vcK e¯‘i g‡a¨ weK…wZi m„wó n‡j e¯‘i g‡a¨ ‡h cÖwZwµqv e‡ji D™¢e nq Zv‡K 

cxob ejv nq| GB cxobB e ‘̄‡K c~‡e©i Ae ’̄vq wd‡i †h‡Z mvnv‡h¨ K‡i| A_©vr weK…wZi m„wó n‡j Z‡eB cxo‡bi 

D™¢e nq| myZivs, w¯’wZ ’̄vcK e¯‘i †ÿ‡Î weK…wZ nj ‡gŠwjK|  

 

2| GKwU Uvb Kiv Zvi nVvr wQ‡o †M‡j Zvi DòZvi cwieZ©b nq †Kb ?  

†Kv‡bv Zv‡ii ˆ`N©̈  e„w× NUv‡Z †h Kvh© Kiv nq Zv Zv‡ii g‡a¨ w ’̄wZkvw³ wn‡m‡e mwÂZ _v‡K| ZviwU wQ‡o †M‡j 

†mB w¯’wZkw³ Zvckw³‡Z iƒcvšÍwiZ nq| d‡j Zv‡ii DòZv ev‡o| 

 

3| w¯’wZ¯’vcK ¸Yv¼¸wji wfwË‡Z KwVb, Zij I M¨vmxq c`v‡_©i g‡a¨ cv_©K¨ Kx? 

Avgiv Rvwb, w ’̄wZ¯’vcK ¸Yv¼ wZbwUt (K) Bqs ¸Yv¼, (L) AvqZb weK„wZ ¸Yv¼ Ges (M) „̀pZv ¸Yv¼| KwVb 

c`v_© Aby‰`N ©̈ cxob, AvqZb cxob Ges K…šÍb cxob wZb ai‡bi cxob mn¨ Ki‡Z cv‡i, ZvB KwVb c`v‡_©i wZb 

ai‡bi ¸Yv¼B eZ©gvb| Zij c`v_© I M¨vm ïay AvqZb cxob mn¨ Ki‡Z cv‡i, ZvB Zij c`v_© I M¨v‡mi 

†KejgvÎ AvqZb weK…wZ ¸Yv¼ Av‡Q| Z‡e Zij c`v‡_©i Zzjbvq M¨v‡mi AvqZb weK…wZ ¸Yv‡¼i gvb Lye Kg| 

KwVb I Zij c`v‡_©i AvqZb weK…wZ ¸Yv‡¼i gvb KvQvKvwQ| 

 

4| w¯cÖs mvaviYZ B¯úv‡Zi ‰Zwi nq, Zvgvi nq bv †Kb? 

B¯úv‡Zi w ’̄wZ¯’vcKZv Zvgvi Zzjbvq †ewk| A_©vr Zvgvi Zzjbvq B¯úv‡Zi w ’̄wZ¯’vcK mxgvi gvb †ewk| aiæb, 

GKwU Zvgvi ˆZwi I Avi GKwU B¯úv‡Zi ˆZwi, GKB AvKv‡ii ỳwU w¯cÖs †bIqv nj| Gevi w¯cÖs ỳwUi Dci 

mgvb ej cÖ‡qvM Kiv nj| Av‡¯Í Av‡šÍ cÖhy³ e‡ji gvb evov‡bv n‡j †`Lv hv‡e, †h e‡ji wµqvq B¯úv‡Zi ˆZwi 

w¯cÖs‡qi w̄ ’wZ¯’vcKZv ag© eRvq _vK‡Q †mB e‡ji wµqvq Zvgvi ‰Zwi w¯cÖs G ’̄vqx weK…wZ NU‡Q| ZvB w¯cÖs 

mvaviYZ Zvgvi cwie‡Z© B¯úvZ w`‡qB ˆZwi nq| Z‡e †hme †ÿ‡Î ‡ewk gv‡bi ej cÖhy³ nIqvi m¤¢vebv †bB 

†mme †ÿ‡Î Zvgvi ˆZwi w¯cÖs e¨envi Kiv †h‡Z cv‡i| wKš‘ Zvgvi `vg B¯úv‡Zi Zzjbvq †ewk nIqvq mvaviYZ 
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Zvgvi ˆZwi w¯cÖs e¨envi Kiv nq bv| 

 

 

 

 

 

 

 

 

5| w¯’wZ ’̄vcK mxgvi g‡a¨ cqm‡bi AbycvZ †KejgvÎ c`v‡_©i cÖK…wZi Dci wbf©i K‡i, cÖhy³ cxo‡bi Dci bq  

cÖhy³ cxob evo‡j Aby‰`N©̈  weK…wZ †hgb ev‡o, cvk¦©xq weK…wZ ev‡o Zvi mgvbycv‡Z| d‡j cqm‡bi AbycvZ aªæeK 

_v‡K KviY cqm‡bi AbycvZ, 

rdl
Ldr

  ZvB w¯’wZ ’̄vcK mxgvi g‡a¨ cqm‡bi AbycvZ cÖhy³ cxo‡bi Dci 

wbf©ikxj bq| ïaygvÎ e¯‘i Aby‰`N©̈  weK…wZi Dci wbf©i K‡i hv †KejgvÎ c`v‡_©i cÖK…wZi Dci wbf©ikxj|  

6| GKB ˆ`‡N ©̈i GKwU miæ †jvnvi Zvi Ges GKwU †gvUv †jvnvi Zv‡ii Bqs ¸Yv‡¼i gvb wK wfbœ n‡e? 

GKB ˆ`‡N©̈ i GKwU miæ †jvnvi Zvi Ges GKwU †gvUv †jvnvi Zv‡ii Bqs ¸Yv‡¼i gvb wfbœ n‡e bv; KviY Bqs 

¸Yv¼ ïaygvÎ Zv‡ii Dcv`v‡bi Dci wbf©i K‡i| 

  

7| GKwU B¯úv‡Zi Zvi †_‡K fvi Szwj‡q Gi ˆ`N©̈  wØ¸Y Kiv hvq wK? 

GKwU B¯úv‡Zi Zvi †_‡K fvi Szwj‡q Gi ˆ`N©̈  wØ¸Y Kiv hvq bv| Zvi Av‡MB Amn fvi AwZµg K‡i ZviwU 

wQ‡o hvq| 

 

8| `xN©w`b a‡i e¨envi Ki‡j w¯cÖs wbw³ fyj cvV †`q †Kb? 

`xN©w`b a‡i †Kv‡bv w¯cÖs wbw³ e¨envi Ki‡j wbw³wUi w ’̄wZ ’̄vcK a‡g©i AebwZ N‡U A_©vr wbw³i w ’̄wZ¯’vcK 

Aemv` G‡m hvq| d‡j cÖhy³ f‡ii Rb¨ w¯cÖs‡qi cÖmviY hv nIqvi DwPZ Zvi †_‡K †ewk nq| A_©vr w¯cÖs wbw³ 

fyj cvV †`q| 

 

9| GKwU Zvi µgvMZ Gw`K Iw`K euvKv‡Z _vK‡j †mwU DËß n‡q I‡V †Kb? 

GKwU Zvi‡K µgvMZ Gw`K Iw`K euvKv‡bvi Rb¨ hvwš¿K kw³ e¨wqZ nq| GB hvwš¿K kw³ ZviwUi AYyMywj 

Zzjbvg~jKfv‡e †ewk MwZkxj nq| AYyMywji GB MwZkxjZv Zvckw³iæ‡c AvZ¥cÖKvk K‡i, A_©vr ZviwU DËß n‡q 

I‡V| 

 

10| GKwU w¯’wZ¯’vcK Zvi‡K †K‡U Gi ˆ`N ©̈ A‡a©K Kiv n‡jv| Gi d‡j ZviwU †h cwigvY m‡e©v”P fvi enb 

Ki‡Z cv‡i Zvi Kx cwieZ©b nq?  

†Kv‡bv Zv‡ii cÖv_wgK ˆ`N©¨ hw` A‡a©K K‡i †`Iqv nq, Z‡e GKB cxo‡bi Rb¨ †mwUi ‰`N ©̈ e„w×i cwigvYI 

A‡a©K n‡q hvq| A_©vr †Kv‡bv Zv‡ii cÖv_wgK ˆ`N©̈  hvB †nvK bv †Kb GKB cxo‡bi Rb¨ †mwUi weK…wZi cwigvY 

memgq GKB n‡e| GLb, †Kv‡bv GKwU Zvi m‡e©v”P fvi enb Kivi mg‡q †mwUi weK…wZ GKwU wbw`©ó gv‡b 

†cuŠQvq| GB wbw ©̀ó gvbwU †h‡nZz ZviwUi cÖv_wgK ˆ`‡N©̈ i Dci wbf©ikxj bq, †m‡nZz †mwUi m‡e©v”P fvi enb 

Kivi cwigvY cwiewZ©Z nq bv| 

 

MvwYwZK D`vniY 6.1: 20 m ˆ`‡N©̈ i GKwU Zv‡i ej cÖ‡qv‡Mi d‡j Gi ˆ`N©¨ 20.1 m n‡jv| ˆ`N©¨ weK…wZ wbY©q 

Kiæb| 
mgvavb : Avgiv Rvwb,   

ˆ`N©̈  weK…wZ = 

L
l  

gvb emv‡j, 

L
l =

m 20
m 1.0

 

  †`qv Av‡Q, 

  Avw` ˆ`N©̈ , L = 20 m 
  ˆ`N©̈  e„w×, l = 20 m – 20.1 m = 0.1 m 
  ˆ`N©̈  weK…wZ = ? 
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ev,  005.0
L
l

  

DËi: 0.005 

 

MvwYwZK D`vniY 6.2: 0.1 cm e¨vmv‡a©i GKwU B¯úv‡Zi Zv‡i 3 kg fi Szjv‡bv n‡j cxob KZ n‡e wbY©q 

Kiæb| (g = 9.8 ms-2). 

mgvavb:  Avgiv Rvwb, cxob = 2 r
mg

A
F


  

gvb emv‡j, 

26
2 Nm109.36 

0.0013.14
 9.8 3 





A
F

 

DËi: 9.36106 2Nm
| 

 

MvwYwZK D`vniY 6.3: 2 m `xN© 1 mm e¨v‡mi GKwU †jvnvi Zv‡ii GK cÖv‡šÍ 8 kg fi †Svjv‡bv nj| †jvnvi 

Bqvs-¸Yv¼ 

11 22.2 10 NmY     n‡j Zv‡ii ˆ`N©̈  e„w× KZ n‡e? (g = 9.8 ms-2). 

mgvavb : Avgiv Rvwb, 

lr
mgLY 2

  

ev,  

Yr
mgLl 2

  

gvb emv‡j,   1123 102.2105.014.3
28.98







l  

ev,  5101.727
156.8


l  

ev,  m109.1 -4l  

DËi: 9.110-4 m| 

 

MvwYwZK D`vniY 6.4 : 

-25 kgm 102  Pv‡c 33 m10  wMømvwi‡bi AvqZb 33m1042.0  K‡g| wMømvwi‡bi 

AvqZb ¸Yv¼ KZ?  

mgvavb : Avgiv Rvwb,

Vdv
dpK   

gvb emv‡j, 

3

3

5

10
1042.0

8.9102






K  

ev,  

5
5

1046.7
42.0

108.92



K  

ev, 

26 Nm104.67 K  

DËi: 4.67106 2Nm
| 

 

  †`qv Av‡Q, 

  Pvcv‡bv fi, m = 3 kg 
  AwfKl©R Z¡iY, g = 9.8 ms-2 

  e¨vmva©, r = 0.001 m 
  cxob = ? 

  †`qv Av‡Q, 

  Pv‡ci cwieZ©b, dp = 2105 kgm-2 
                  ev, dp = 21059.8 Nm-2

 

  AvqZb, 33m10V  

  AvqZb cwieZ©b, 

33 m1042.0 dv  
  AvqZb ¸Yv¼, ?K  

  †`qv Av‡Q, 

  Zv‡ii ˆ`N©̈ , L = 2 m 

  Zv‡ii e¨vmva©, m105.0 3r  

  Bqvs-¸Yv¼,

11 22.2 10 NmY     

  Pvcv‡bv fi, m = 8 kg 
  AwfKl©R Z¡iY, g = 9.8 ms-2

 

  ˆ`N©̈  e„w×, ?l  
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MvwYwZK D`vniY 6.5 : hw` mvaviY wkjvi w ’̄wZ¯’vcKZvi mxgv 

28 Nm103   Ges Mo NbZ¡ 

33kgm103  nq, 

Z‡e c„w_exc„‡ô †Kv‡bv ce©‡Zi m‡e©v”P D”PZv KZ n‡Z cv‡i ? (g = 10 ms-2
) 

 

mgvavb : aiv hvK, cvnv‡oi m‡e©v”P D”PZv h | ce©ZwU‡K hw` k¼z AvK…wZi a‡i †bIqv nq, Z‡e ce©ZwUi  

Zj‡`‡ki †K‡› ª̀ m‡e©v”P Pvc gh  wµqvkxj n‡e|  

cÖkœvbymv‡i,  

Zj‡`‡ki †K‡› ª̀ m‡e©v”P Pvc = wkjvi w ’̄wZ¯’vcKZvi mxgv = Amn cxob 

ev,  

8103gh  

ev,  

10103
103103
3

88








g

h


 

ev,  m104h  

DËi: 104 m| 

 

MvwYwZK D`vniY 6.6 : †h †Kv‡bv Zv‡ii Aby‰`N©̈  cxob NU‡j hw` Zvi AvqZb cwieZ©b bv nq Z‡e cqm‡bi 

AbycvZ KZ n‡e? 

mgvavb : aiv hvK, Zv‡ii AvqZb, lrV 2   

e¨eKjb K‡i cvB, rldrdlrdV  22   

GLv‡b, dV  AvqZb, dr e¨vmv‡a©i cwieZ©b Ges dl  ˆ`‡N©̈ i cwieZ©b| 

AvqZb AcwiewZ©Z _vK‡j, 0dV  

ev, rldrdlr  20 2   
ev, ldrrdl 20   
ev, ldrrdl 2  

ev, 

l
dl

r
dr

2
1

  

ev, 

2
1



l
dl
r

dr

     GLv‡b, FYvZ¥K wPý w`‡q †evSv‡bv n‡q‡Q †h, ˆ`N©̈  e„w×‡Z e¨vmva© n«vm cvq| 

Avgiv Rvwb, cqm‡bi AbycvZ, 

L
dl
r

dr

  

AZGe,  

2
1


rdl
Ldr

  

  †`qv Av‡Q, 

  Amn cxob = 

28 Nm103   
  NbZ¡, 

33 kgm103   

  AwfKl©R Z¡iY, g = 10 ms-2
 

  cvnv‡oi D”PZv, ?h   
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ev,  

2
1

  

DËi: 

1
2

 

MvwYwZK D`vniY 6.7 : 1 mm2 cȪ ’‡”Q` Ges 2 m ‰`N©̈ wewkó GKwU m~² Zv‡ii 1 mm  ‰`N©̈  e„w× Ki‡Z 0.05 J 
Kv‡h©i cÖ‡qvRb n‡j, c`v‡_©i Dcv`v‡bi Bqs ¸Yv¼ wbY©q Kiæb| 

mgvavb : Avgiv Rvwb, 

L
YAlW
2

2

  

 ev, 2

2
Al
LWY   

gvb emv‡j,  236 1010
05.022
 


Y  

ev,  

211 Nm102 Y  

DËi: 21011 2Nm
| 

 

 

mvi-ms‡ÿc :  

 û‡Ki m~Ît w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi mgvbycwZK| 

 Bqvs ¸Yv¼ t w¯’wZ¯’vcK mxgvi g‡a¨ Aby‰`N©̈  cxob I Aby‰`N©̈  weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K 

Bqvs ¸Yv¼ e‡j|  

 `„pZv ¸Yv¼ t w ’̄wZ ’̄vcK mxgvi g‡a¨ K…šÍb cxob I K…šÍb weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K „̀pZv 

¸Yv¼ e‡j|  

 AvqZb ¸Yv¼ t w ’̄wZ ’̄vcK mxgvi g‡a¨ AvqZb cxob I AvqZb weK…wZi AbycvZ GKwU aªæe msL¨v| G‡K 

AvqZb ¸Yv¼ e‡j|  

 cqm‡bi AbycvZ t w¯’wZ¯’vcK mxgvi g‡a¨ cvk¦© weK…wZ I Aby‰`N©̈  weK…wZi AbycvZ‡K GKwU aªæe msL¨v| 

GB aªæe msL¨v‡K cqm‡bi AbycvZ e‡j| 

 GKK AvqZ‡b mwÂZ kw³ t  

1
2

  cxob weK…wZ| 

 

 

cv‡VvËi g~j¨vqb-6.2 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| Zvgvi cwie‡Z© B¯úvZ‡K w¯cÖs ˆZwi‡Z e¨envi Kiv nq †K? 

K. B¯úvZ m Í̄v    L. B¯úv‡Z NbZ¡ †ekx 

M. B¯úv‡Zi Bqvs-¸Yv¼ †ekx  N. Zvgvi Bqvs-¸Yv¼ †ekx 

2| Bqvs-¸Yv¼ cixÿvi Zv‡ii ˆ`N©̈ , e¨vmva© wØ¸Y Kiv n‡j c~‡e©i Zzjbvq Bqvs-¸Yv¼ n‡e 

K. A‡a©K    L. mgvb   M. wØ¸Y   N. Pvi¸Y 

3| Bqvs-¸Yv¼ cixÿvi Dcv`vb I e¨vmva© AcwiewZ©Z †i‡L Zv‡ii ˆ`N©̈  wØ¸Y Kiv n‡j c~‡e©i Zzjbvq 

weK…wZi AbycvZ n‡e 

K. 1:1    L. 1:2   M. 2:1   N. 1:4 

  †`qv Av‡Q, 

  cȪ ’‡”Q`,  A = 1 mm2 =106 m  
  ˆ`N©̈ , L = 2 m  
  ˆ`N©̈  e„w×, l = 1 mm =10-3 m  

  KvR, W = 0.05 J 
  Bqs ¸Yv¼, ?Y  
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4| GKB avZzi PviwU Zvi‡K GKB fi Øviv Uvb †`Iqv nj| G‡`i cÖ‡Z¨KwUi ˆ`N ©̈ I e¨vm wb‡P †`Iqv nj| 

†KvbwU ˆ`‡N ©̈ †ewk cÖmvwiZ n‡e?  

K. 100 cm ‰`N©̈  1 mm e¨vm  L. 200 cm ‰`N©̈  2 mm e¨vm 

M. 300 cm ‰`N©̈  3 mm e¨vm  N. 400 cm ‰`N©̈  0.5 mm e¨vm 
 c„ôUvb 

Surface Tension 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Zij c`v‡_©i c„ôUvb e¨vL¨v Ki‡Z cvi‡eb| 

 AvYweK Z‡Ë¡i mvnv‡h¨ c„ôUvb e¨vL¨v Ki‡Z cvi‡eb| 

�  

6.3.1 Zij c`v‡_©i c„ôUvb (Surface Tension of Liquids) t 
mKj Zi‡jiB GKwU we‡kl ag© Av‡Q| Zijc„ô me©̀ v msKzwPZ n‡Z Pvq hv‡Z Zvi †ÿÎdj hZUv 

m¤¢e Kg nq| Zijc„‡ôi †ÿÎdj ms‡KvP‡bi GB cÖeYZv‡K Zi‡ji c„ôvUvb ejv nq| Avgv‡`i mvaviY AwfÁZv 

†_‡K Rvwb †h, cvwbi KYv, e„wói †dvUv ev Aí cwigvY cvi` me©̀ v †MvjK AvKvi aviY K‡i| evB‡i †_‡K Ab  ̈

ej wµqv bv Ki‡j Aí cvwigvY Zij me©̀ v ‡Mvj‡Ki c„ôZ‡ji †ÿÎdj me©wbgœ nq| ZvB KYvi ¯v̂fvweK cÖeYZv 

n‡jv †MvjvKvi aviY K‡i c„ôZ‡ji †ÿÎdj Kgv‡bv| 

 

GKwU cwi¯‹vi †Zjwenxb m~P cvwbi Dci mveav‡b ivL‡j †`Lv hvq, m~PwU cvwbi Dci fvm‡Q, Wy‡e hv‡”Q bv| 

†hLv‡b m~PwU fv‡m †mLv‡b cvwbi c„ôZj GKUz AebZ ev wbPz n‡q _v‡K, A_©vr 

GKUz †`‡e hvq| UvbUvb K‡i ivLv iev‡ii cv‡Zi Dci wKQy ivL‡j †mwU †hgb 

GKUz †`‡e hvq, GUvI ZvB| 

gvKomv, gkv cÖf„wZ †Qv‡Uv †Qv‡Uv KxUcZ½ cvwbi Dci w`‡q †nu‡U †M‡j †`Lv 

hvq, †hLv‡b Zv‡`i cv c‡o †mLv‡b cvwbi c„ôZj GKUz †`‡e hvq| g‡b nq 

†hb cvwbi Zj iev‡ii cv‡Zi gZ UvbUvb Ae ’̄vq Av‡Q| 

wbgœwjwLZ cixÿvwU w`‡qI Zi‡j c„ôvUvb ag© ‡`Lv‡bv hvq|  

GKwU Zv‡ii †Mvj AvsUv‡K mvevb cvwb‡Z Wywe‡q Zz‡j Avb‡j AvsUvi wfZ‡i 

GKwU cvZjv mvev‡bi mi AvU‡K _v‡K, GwU Zi‡ji c„ôZj ev gy³c„ô wn‡m‡e 

KvR K‡i| GLb GKwU †QvU my‡Zvi duvm mvevb cvwb‡Z wfwR‡q AvsUvi m‡ii 

Dci ivLv nj| duvmwU †hfv‡e ivLv nj †`Lv hv‡e †mwU †mfv‡eB m‡ii Dci 

_vK‡Q (wPÎ 6.15K)| Gevi GKwU miæ m~‡Pi mvnv‡h¨ duv‡mi wfZ‡ii miwU‡K dvwU‡q 

w`‡j duvmwU UvbUvb n‡q †Mvj AvKvi aviY K‡i (wPÎ 6.15L)| Gi KviY Kx? 

cÖ_‡g duv‡mi wfZ‡i I evB‡i mi wQj| GB Ae ’̄vq duv‡mi cÖwZwU we› ỳ‡Z m‡ii c„‡ôi 

m‡½ ¯úk©Kxqfv‡e ỳwU mgvb I wecixZgyLx ej KvR K‡i| G‡`i g‡a¨ †h ejwU duv‡mi 

wfZ‡ii w`‡K KvR K‡i †mwU duv‡mi wfZ‡i m‡ii Dcw ’̄wZi Rb¨ wµqvkxj nq| GB ỳwU ej ci¯úi‡K cÖkwgZ 

K‡i| ZvB duv‡mi Dci G‡`i †Kv‡bv cÖfve bv _vKvq duvmwU †hgb G‡jv‡g‡jvfv‡e c‡owQj 

†mfv‡eB _v‡K| wKš‘ c‡i hLb duv‡mi Af¨šÍ‡ii mi AcmvwiZ nq ZLb wfZ‡ii ejwU _v‡K 

bv wKš‘ duv‡mi evB‡ii m‡ii Rb¨ evB‡ii ejwU duv‡mi cÖwZ we› ỳ‡Z j¤f̂v‡e wµqv K‡i| 

Avgiv Rvwb, mgvb cwimxgvi wewfbœ AvK…wZwewkó †ÿ‡Îi g‡a¨ e„‡Ëi †ÿÎdj me‡P‡q †ewk 

nq| ZvB duvm Øviv ‰Zwi m‡ii †ÿÎdj †ewk ’̄vb `Lj K‡i| myZivs duvm I AvsUvi ga¨eZx© 

m‡ii †ÿÎdj me©wbgœ n‡q hvq| G †_‡K ¯úó †evSv hvq miwU UvbUvb Ae ’̄vq Av‡Q Ges Gi 

cvV-6.3 

wPÎ 6.15 

K 

L 

wPÎ 6.16 

g‡b ivLyb 

KYvi ¯v̂fvweK cÖeYZv n‡jv 

†MvjKvi aviY K‡i c„ôZ‡ji 

†¶Îdj Kgv‡bv| 
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†ÿÎdj n«vm Kivi cÖeYZv Av‡Q| 

Dc‡ii Av‡jvwPZ D`vniY Ges cixÿv †_‡K GB wm×v‡šÍ Avmv hvq †h Zi‡ji gy³c„‡ô me©̀ v GKwU Uvb KvR K‡i 

Ges Zij c„ó UvbUvb K‡i ivLv cvZjv iev‡ii cv‡Zi g‡Zv e¨envi K‡i| Zijc„‡ô wµqvkxj GB UvbB n‡jv 

c„ôUvb| 

Zi‡ji gy³ c„‡ôi Dci GKwU †iLv Uvbv n‡jv (wPÎ 6.16)| c„ôZ‡ji †ÿÎdj m‡¼vPb cÖeYZvi Rb¨ GB †iLvi 

GKcv‡ki AYyMywj Aci cv‡ki AYyMywj †_‡K wew”Qbœ n‡q ~̀‡i m‡i †h‡Z Pvq| ZvB c„ôUv‡bi wbgœwjwLZ msÁvwU 

†`Iqv hvq, 

†Kv‡bv Zi‡ji gy³c„‡ôi Dci GKwU †iLv Kíbv Kiv n‡j H †iLvi m‡½ j¤f̂v‡e Ges c„ôZ‡ji m‡½ 

¯úk©Kxqfv‡e †iLvwUi cÖwZ GKK ˆ`N©̈ i Dci Dfqw`‡K †h ej wµqv K‡i Zv‡K H Zi‡ji c„ôUvb ejv nq| 

†Kvb Zi‡ji c„‡ôi Dci L ˆ`‡N ©̈i †iLvi mv‡_ j¤f̂v‡e Ges c„‡ôi ¯úk©K iƒ‡c †iLvi Dfq w`‡K F ej wµqv 

Ki‡j c„ôUvb, 

L
FT  |  Gi GKK, 

1Nm
Ges gvÎv 

-2MLT -2= MT
L

 

KwíZ †iLvi Dfq w`‡K ej wµqvkxj n‡jI c„ôUvb wnmv‡ei mgq GK w`‡Ki  ej we‡ePbv Ki‡Z nq| 

6.3.2 c„ôUv‡bi AvYweK ZË¡ (Molecular Theory of Surface Tension) t 
 

ˆeÁvwbK j¨vcøvm me©cÖ_g AvYweK Z‡Ë¡i mvnv‡h¨ wb¤œwjwLZ fv‡e c„ôUvb e¨vL¨v K‡ib| 

Zi‡ji AYy¸‡jv ci¯ci‡K msmw³ e‡j AvKl©Y K‡i| ỳwU AYyi g‡a¨ msmw³ ej G‡`i ga¨eZ©x `~i‡Z¡i Dci 

wbf©i K‡i| GB AvKl©Y ej GKwU AYy †_‡K Avi GKwU AYy me©vwaK †h wbw ©̀ó `~i‡Z¡ †_‡K msmw³ ej Abyfe K‡i 

‡mB `~iZ¡‡K AvYweK cvjøv e‡j| GB cvjøvi gvb 10-9m Gi KvQvKvwQ| GLb GKwU AYy‡K †K› ª̀ K‡i 10-9m 

e¨vmv‡a©i GKwU †MvjK Kíbv Ki‡j †K›`ª̄ ’ AYywU †Mvj‡Ki Af¨šÍi¯’ me AYy Øviv AvK…ó n‡e| †Mvj‡Ki evB‡ii 

AYyi Gi Dci †Kvb cÖfve _vK‡e bv| GB †MvjKwU‡K AYywUi cÖfve †MvjK e‡j| 

(6.17) wP‡Î A, B I C wZbwU AYy we‡ePbv Kiv n‡q‡Q| A AYywU Zi‡ji wfZ‡i, B AYywU Zij c„‡ôi wVK wb‡P 

Ges C AYywU Zijc„‡ô Aew ’̄Z| GLb G‡`i cÖ‡Z¨‡Ki cÖfve †MvjK AvuKv n‡jv| A AYywU m¤ú~Y©fv‡e Zi‡ji 

wfZ‡i Av‡Q| Zvi cÖfve †Mvj‡Ki Af¨šÍi¯’ mKj AYy Øviv Pvwiw`‡K mgfv‡e AvK…ó n‡e| d‡j A AYywUi Dci 

jwä AvKl©Y ej k~b¨| B AYywU Ggb GK Ae¯’v‡b Aew ’̄Z †h Gi cÖfve 

†Mvj‡Ki wKQy Ask Z‡j Ges wKQy Ask evB‡i c‡o‡Q| †h Ask evB‡i 

c‡o‡Q †m As‡k Zi‡ji AYy bv _vKvq †Mvj‡Ki Dc‡ii As‡ki †P‡q 

wb‡Pi As‡k AYyi msL¨v †ekx| d‡j AYywUi Dci EaŸ©gyLx AvKl©Y 

A‡cÿv wb¤œgyLx AvKl©Y ej †ekx| ZvB AYywUi Dci wb¤œgyLx GKwU 

jwäej wµqv Ki‡e Ges AYywUi wb¤œvwfgy‡L hvevi cÖeYZv †`Lv hv‡e| C 

AYywU Zijc„‡ô Aew ’̄Z nIqvq Gi cÖfve †Mvj‡Ki Aa© Ask Z‡ji 

evB‡i c‡o‡Q| G As‡k Zi‡ji AYy bv _vKvq AYywUi Dci †Kv‡bv 

EaŸ©gyLx ej bvB| †Kej cÖfve †Mvj‡Ki wb‡Pi A‡a©K As‡ki AYy¸‡jvi 

Rb¨ wb¤œvwfgyLx AvKl©Y ej AYyfe Ki‡e| Kv‡RB C AYywU me©vwaK  

jwäe‡j wb¤œvwfgy‡L hvevi cÖeYZv †`Lv hv‡e| 

Gevi Zi‡ji gy³c„ô PQ ‡_‡K AvYweK cvjøvi mgvb `~i‡Z¡ GKwU mgvšÍivj Zj MN Kíbv Ki‡j PQ Ges 

MN Z‡ji wfZ‡i Aew¯’Z AYy¸wji msmw³ e‡ji Rb¨ wb¤œgyLx Uvb AYyfe Ki‡e| GB Uvb MN Zj †_‡K hZB 

Dc‡i hvIqv hv‡e ZZB e„w× †c‡Z _vK‡e Ges gy³ Z‡j Gi gvb me©vwaK| †Kv‡bv AYy‡K Zi‡ji Af¨šÍi n‡Z 

MN Z‡ji Dc‡i Avb‡Z wb¤œgyLx msmw³ e‡ji weiƒ‡× KvR Ki‡Z n‡e Ges GB KvR AYywUi wefekw³ e„w× 

Ki‡e| myZivs MN Z‡ji wb‡Pi AYyi Zzjbvq Dc‡ii AYyi wefekw³ †ekx| mKj e ‘̄B me©wb¤œ wefekw³‡Z 

Avm‡Z Pvq| GLb MN Zj n‡Z gy³c„ô ch©šÍ AYy¸‡jvi wefekw³ me©wb¤œ Ki‡Z n‡j gy³c„‡ôi †ÿÎdj n«vm 

P Q 

M N 

wPÎ 6.17 
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Ki‡Z n‡e| Kv‡RB Zi‡ji gy³Zj me©̀ v †ÿÎdj n«vm Ki‡Z Pvq A_©vr m¼zwPZ n‡Z Pvq, d‡j gy³c„ô Uvb Uvb 

Ae ’̄vq _v‡K| gy³c„ô m¼zwPZ nevi cÖqv‡m Gi ¯ck©K eivei †h Uvb ej Abyf‚Z nq Zv‡K c„ôUvb e‡j| GwUB 

n‡jv AvYweK Z‡Ë¡i mvnv‡h¨ c„ôUvb e¨vL¨v| 

MvwYwZK D`vniY 6.8 : 0.05 m j¤v̂ GKwU Pzj cvwb‡Z fvm‡Q| cvwbi c„ôUvb 

13 Nm1072 T n‡j PzjwU‡K 

cvwb †_‡K Zzj‡Z KZ e‡ji cÖ‡qvRb n‡e †ei Kiæb|  

mgvavb : Pz‡ji `yB cvkB cvwbi mv‡_ ¯úk© K‡i _v‡K| 

ZvB GLv‡b Kvh©Ki  ˆ`N©̈ , l = 20.05 m = 0.1 m| 

Avgiv Rvwb, c„ôUvb, 

l
FT   

ev,  TlF   

gvb emv‡j, 1.01072 3  F  

ev, N102.7 3F  

DËi: 7.210-3 N | 

 

MvwYwZK D`vniY 6.9 : GKwU cvwbi Dc‡i nuvUvnuvwU Kiv Pvi cv wewkó †cvKvi cÖwZwU cv‡qi 0.01 m cvwbi mv‡_ 

¯úk© K‡i _v‡K| cvwbi c„ôUvb 

13 Nm1072 T n‡j ‡cvKvwUi m‡e©v”P fi KZ n‡Z cv‡i †ei Kiæb| (g = 
9.8 ms-2). 

mgvavb : Avgiv Rvwb,  c„ôUvb, 

l
FT   

ev,  TlF   

gvb emv‡j, 08.01072 3  F  

ev, N100.576 3F   

ev, 

8.9
100.576 3


g
Fm  

ev, kg1059 5m   

DËi:  kg1059 5m  

 

 

mvi-ms‡ÿc :  

 c„ôUvb t †Kv‡bv Zi‡ji gy³c„‡ôi Dci GKwU †iLv Kíbv Kiv n‡j H †iLvi m‡½ j¤f̂v‡e Ges c„ôZ‡ji m‡½ 

¯úk©Kxqfv‡e †iLvwUi cÖwZ GKK ˆ`N©̈ i Dci Dfqw`‡K †h ej wµqv K‡i Zv‡K H Zi‡ji c„ôUvb ejv nq|  

 AvYweK Z‡Ë¡i mvnv‡h¨ c„ôUv‡bi e¨vL¨vt c„ôUvb gy³c„ô m¼zwPZ nevi cÖqv‡m Gi ¯ck©K eivei †h Uvb ej 

Abyf‚Z nq Zv‡K c„ôUvb e‡j| GwUB n‡jv AvYweK Z‡Ë¡i mvnv‡h¨ c„ôUv‡bi e¨vL¨v| 

 

 

 

cv‡VvËi g~j¨vqb-6.3 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| c„ôUv‡bi GKK †KvbwU? 

K. Nm    L. 

-1Nm                       M. 

-2Nm        N. 

2Nm  

  †`qv Av‡Q, 

  cvwbi c„ôUvb, 

13 Nm1072 T  
  Pz‡ji ˆ`N©̈ , l = 20.05 m = 0.1 m  
  ej, ?F  
 

  †`qv Av‡Q, 

  cvwbi c„ôUvb, 

13 Nm1072 T  
  cvwbi ¯ú‡k© cv‡qi ˆ`N©̈ , l = 420.01 m = 0.08 m 
  AwfKl©R Z¡iY, g = 9.8 ms-2  
  fi, ?m  
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2| AvYweK ZË¡ Abymv‡i Zi‡j c„ôUvb †Kv_vq m„wó nq? 

K. Zi‡ji Zj‡`‡k L. Dci †_‡K 10-9m wb‡P        M. Dci †_‡K 10-9m g‡a¨  N. Dc‡i 

 

 c„ôkw³ 

Surface Energy 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 � Zij c„ô kw³ e¨vL¨v Ki‡Z cvi‡eb| 

 � Zi‡ji c„ôUvb I c„ô kw³i g‡a¨ m¤úK© ¯’vcb Ki‡Z cvi‡eb| 

 � Zi‡ji c„ôUv‡bi Dci cÖfve we Í̄viKvix wewfbœ welq D‡jøL Ki‡Z cvi‡eb| 

 

6.4.1 c„ôkw³ (Surface Energy) t 

 

Avgiv Rvwb, Zi‡ji gy³c„‡ô c„ôUvb c„ôZj‡K msKzwPZ Kivi †Póv K‡i| GB Kvi‡Y c„ôZ‡ji 

†ÿÎdj evov‡Z n‡j evB‡i †_‡K ej cÖ‡qvM Ki‡Z nq| ewn¯’ Drm c„ôZ‡ji †ÿÎdj evov‡bvi Rb¨ †h KvR 

K‡i †mwU wefekw³iƒ‡c Zijc„‡ô mwÂZ nq| G‡K c„ôkw³ ejv nq| Zijc„‡ôi †ÿÎdj GKK cwigvY e„w× 

Ki‡Z †h cwigvY KvR Kiv nq Zvi Øviv Zi‡ji c„ôkw³ cwigvc Kiv nq| †Kv‡bv Zi‡ji gy³Z‡ji †ÿÎdj ∆A 

cwigvY e„w× Ki‡Z hw` W cwigvY KvR m¤úbœ nq,  

Zvn‡j c„ôkw³, 

WE
A

 | c„ôkw³i GKK 

2mJ 
 Ges gvÎv 

-2MT | 

 

c„ôUvb I c„ôkw³i m¤úK© (Relation between Surface Tension and Surface Energy) t 

 

†Kv‡bv Zijc„‡ô hw` GKwU †iLv Kíbv Kiv hvq Z‡e H †iLvi Dfq cv‡k¦©i Zijc„ô ci¯ci n‡Z wew

P

Qbœ nevi 

Rb¨ H †iLvi mv‡_ j¤f̂v‡e Ges Gi cÖwZ GKK ˆ`‡N©̈  Zijc„‡ôi ¯ck©K Awfgy‡L †h ej cÖ‡qvM  K‡i Zv‡K c„ô 

Uvb e‡j| 

hw` Zij c„‡ô l ˆ`N©̈  mwnZ j¤f̂v‡e Ges Zij c„‡ôi ¯ck©K Awfgy‡L ej F 

nq Z‡e c„ô Uvb 

FT
l

 Nm-1
 

Avgiv †`Ljvg, Zi‡ji gy³c„‡ô me©̀ v GKUv Uvb wµqv K‡i Ges H Uvb‡K 

c„ôUvb e‡j| c„ôUvb me©̀ v Zij c„‡ô †ÿÎdj n«vm Ki‡Z ‡Póv K‡i|  

myZivs Zij c…‡ôi †ÿÎdj e„w× Ki‡Z n‡j c„ôUv‡bi weiƒ‡× KvR Ki‡Z 

nq Ges GB KvR wefekw³ iƒ‡c Zij c„‡ô mwÂZ nq| Zi‡ji GB 

wefekw³‡K c„ôkw³ e‡j|  

g‡b Kwi, 6.18 bs wP‡Î ABCD GKwU Zv‡ii †d«g| DB evûwU 

mÂviYkxj A_©vr GwU CD I AB evûi Dci evavnxb fv‡e PjvPj Ki‡Z 

cv‡i| †d«gwU‡K mvev‡bi cwb‡Z Wzwe‡q Zzj‡j GKwU mvev‡bi †dbvi `yB c„ô 

wewkó GKwU c`©v ˆZix n‡e| c„ô Uv‡bi Rb¨ H c`©vi cÖwZwU evû‡K wfZi 

w`‡K Uvb‡Z _vK‡e| d‡j DB evûwU wfZi w`‡K †h‡Z PvB‡e| DB evûwUi 

ˆ`N©̈  l Ges mvev‡bi †dbvi c„ôUvb T n‡j DB ZviwU Dci cÖhy³ ej 2lT (GLv‡b g‡b ivL‡Z n‡e †h mvevb 

cvwbi m‡ii `ycv‡k ỳwU c„ô _vKvq A_©vr mi I evqyi `ywU ¯úk©Zj _vKvq Ges Dfqc„‡ô GKB c„óUvb KvR Kivq 

cvV-6.4 

 

wPÎ 6.17 

l 

 

wPÎ 6.18 

x 

F 

l 

T 



c`v_© 1g cÎ BDwbU 6 

c`v‡_©i ag©  207 

cÖhy³ ej wØ¸Y Kiv n‡q‡Q)| myZivs ZviwU‡K w̄ ’i ivL‡Z n‡j c„ôUv‡bi weiƒ‡× 2lT ej cÖ‡qvM Ki‡Z n‡e| g‡b 

Kwi, H ZviwU‡K wa‡i wa‡i †U‡b x ~̀i‡Z¡ HG Ae¯’v‡b Avbv n‡jv| Gi d‡j c ©̀vwUi †ÿÎdj e„w× †cj, 

2A lx  |  

e‡ji weiƒ‡× †ÿÎdj e„w× Ki‡Z m¤cvw`Z KvR, 2W Fx lTx  |  

GB KvR kw³ iƒ‡c mwÂZ n‡e|  

myZivs, cÖwZ GKK †ÿÎdj e„w× Ki‡Z m¤cvw`Z KvR = c„ô kw³| 

AZGe, c„ô kw³, 

WE
A

 =

2 2
2

lxT lxT T
A lx

 


…… …… … … … … ..... ........ ....... ....… (6.11) 

myZivs, Zi‡ji c„ôkw³ ev wefekw³ msL¨vMZfv‡e Zi‡ji c„ôUv‡bi mgvb| g‡b ivL‡Z n‡e G‡ÿ‡Î ZvcgvÎv 

w¯’i Av‡Q|  Zvn‡j wb¤œ Dcv‡qI c„ôUv‡bi msÁv †`qv hvq| ZvcgvÎv w¯’i †i‡L Zijc„‡ôi †ÿÎdj GKK cwigvY 

e„w× Ki‡Z †h Kvh© Kiv nq Zv‡K H ZvcgvÎvq Zi‡ji c„ôUvb ejv nq| 

6.4.2 Zi‡ji c„ôUv‡bi Dci wewfbœ wel‡qi cÖfve (Fators Affecting Surface 
Tension of a Liquid) t 

 

†Kv‡bv Zi‡ji c„ôUvb wbgœwjwLZ welq¸wji Dci wbf©i K‡i| 

1| Zi‡ji ZvcgvÎv t ZvcgvÎv evo‡j me Zi‡ji c„ôUvb K‡g| ZvcgvÎvi cwieZ©b Aí n‡j ZvcgvÎv I 

c„ôUv‡bi g‡a¨ m¤úK© n‡jv  1T' T t' t      (GLv‡b T I T   n‡jv h_vµ‡g t  I tZvcgvÎvq c„ôUvb)| 

wbw ©̀ó Zi‡ji Rb¨ w¯’i ivwk  | G‡K c„ôUvb cwieZ©‡bi ZvcgvÎv ¸Yv¼ ejv nq| cixÿv K‡i †`Lv †M‡Q GKwU 

we‡kl ZvcgvÎvq Zi‡ji c„ôUvb †jvc cvq| H ZvcgvÎ‡K H Zi‡ji msKU ZvcgvÎv (Critical 
Temperature) ejv nq| 

 

2| `~lY t Zijc„ô †Kv‡bv Ac`ªe¨ Øviv ~̀wlZ n‡j mvaviYfv‡e H Zi‡ji c„ôUvb K‡g hvq| †hgb, R‡ji Dci 

†Zj ev Pwe©RvZxq c`©v_ †dj‡j †mwU m‡ii g‡Zv fvm‡Z _v‡K| G‡Z c„ôUvb Av‡Mi †P‡q K‡g hvq| 

 

3|  `ªexf~Z e ‘̄i Dcw¯’wZ t Zi‡j A‰Re e ‘̄ `ªexf~Z _vK‡j H Zi‡ji c„ôUvb †e‡o hvq| Avevi ˆRe e ‘̄ `ªexfyZ 

_vK‡j c„ôUvb K‡g hvq| †hgb, weï× cvwbi c„ôUvb cÖvq 

1Nm072.0 
| wKš‘ cvwb‡Z  mvaviY jeY (A‰Re e ‘̄) 

`ªexf~Z _vK‡j c„ôUvb nq cÖvq 

1Nm083.0 
 Ges mvevb‡Mvjv (ˆRe e ‘̄) cvwbi c„ôUvb cÖvq 

1Nm030.0 
 

 

4| Zi‡ji Dcwiw ’̄Z gva¨g t Zi‡ji gy³c„‡ôi Dci †h gva¨g _v‡K Zvi cÖK…wZi Dci Zi‡ji c„ôUvb wbf©i 

K‡i| †hgb, R‡ji Dci ïK‡bv evqy _vK‡j c„ôUv‡bi gvb nq

1Nm072.0 
 wKš‘ GKB DòZvq Rjxq ev®ú 

_vK‡j c„ôUv‡bi gvb nq 

1Nm070.0 
 

 

5| Zijc„‡ô Zwor Avav‡bi Dcw ’̄wZ t Zijc„‡ô Zwor Avavb _vK‡j Zi‡ji c„ôUvb K‡g hvq| 

 

6.4.3 Zij †duvUv‡K wef³Ki‡Y K…Z KvR t 

 

GKwU eo †duvUv‡K wef³ K‡i KZ¸‡jv ÿy`ª †duvUvq cwiYZ Kiv n‡j c„‡ôi †ÿÎdj e„w× cvq| 

†h‡nZz Zij c„‡ôi †ÿÎdj e„w× Ki‡Z n‡j wKQz KvR Ki‡Z nq, ZvB GKwU eo †duvUv‡K wef³ K‡i KZ¸‡jv 

ÿy`ª †duvUvq cwiYZ Ki‡Z Aek¨B wKQz KvR Ki‡Z n‡e| 

g‡b Kwi, R e¨vmv‡a©i GKwU Zi‡ji †dvUv‡K r e¨vmv‡a©i n msL¨K †duvUvq cwiYZ Kiv n‡jv|  
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†duvUvi AvqZb, 

3 34 4
3 3

V R n r       

  ev, 

3 3R nr    

  ev, 

1
3R n r  

  ev, Rnr 3
1

  

eo †duvUvi c„‡ôi †ÿÎdj

24A R   

ev,  

21 2
23 34 4A n r n r 

 
  

 
  

†QvU †duvUvi †gvU †ÿÎdj

2 24 4A n r nr      

mgxKiY AYymv‡i A A  ,A_©vr †ÿÎdj e…w× †c‡q‡Q|  

†ÿÎdj e„w×i cwigvb, 

2 24 4A A A nr R        

ev,   2 24A nr R     ………………… … … … … … ...… … … … … ...… (6.12) 

(6.12) bs mgxKi‡Y R Gi gvb emv‡j, 




























 144 3

1
23

22

3
1

2 nrnrnnrA     

Avgiv Rvwb, GKK †ÿÎdj e„w× RwbZ c„ô kw³ Zvi c„ôUv‡bi mgvb| Zi‡ji c„ô Uvb T n‡j, c„ô kw³,  

WE
A

 = T 

 T = W=∆AT 

 K…ZKvR, 

2 1
23 34 1W AT n r n T

 
 
 
   

     …………… … … … … … …... ....... … .… (6.13) 

Avevi, (6.12) bs mgxKi‡Y r Gi gvb emv‡j, 
































144 3

1
22

2

3
1

nRRRnnA     

 

1
2 34 1W AT R n T
 
 
 
 
  
 

     ………………… … … … … … … … … …... ....... .... (6.14) 

(6.13) I (6.14) mgxKiY `yBwU n‡jv eo †duvUv‡K wef³ K‡i KZ¸‡jv ÿy`ª †duvUvq cwiYZ Ki‡Z m¤úvw`Z 

Kv‡Ri ivwkgvjv| 

Avevi KZ¸‡jv ÿz`ª †dvuUv‡K GKwÎZ K‡i GKwU eo †dvuUvq cwiYZ Ki‡j c„‡ôi †ÿÎdj n«vm cvq| Gi d‡j 

kw³ wbM©Z n‡e| wbM©Z kw³i cwigvYI mgxKiY (6.13) I (6.14) Gi mvnv‡h¨ wbY©q Kiv hvq| 

 

MvwYwZK D`vniY 6.10 : 1 mm e¨vmv‡a©i GKwU cvwbi we›`y‡K mgvb AvKv‡ii `kjÿ cvwbi we›`y‡Z fvM Kiv 

nj| bZzb c„ôZj m„wó‡Z Kx cwigvY hvwš¿K Kvh© Ki‡Z n‡e? cvwbi c„ôUvb 

13 Nm1072 T | 

 

mgvavb : Avgiv Rvwb, K…ZKvR,

1
2 34 1W R n T
 
 
 
  
 

 
 

  †`qv Av‡Q, 

  cvwbi c„ôUvb, 

13 Nm1072 T  
  eo †duvUvi e¨vmva,© R = 1 mm = 10-3 m 
  ¶y`ª †duvUvq msL¨v, 

610n  
  K…Z KvR, ?W  
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gvb emv‡j,    
123 6 334 3.14 10 10 1 72 10W   

      
 

 

ev,  6 2 34 3.14 10 10 1 72 10W         

ev, 

6 34 3.14 10 99 72 10W         

ev, 

58.95 10 JW     

DËi: 

58.95 10 JW    

 

MvwYwZK D`vniY 6.11 : 0.1 mm e¨vmv‡a©i 1000 wU cvwbi we› ỳ wg‡k GKU eo cvwbi we›`y ˆZwi Kiv n‡jv| 

kw³i n«vm KZ n‡e? cvwbi c„ôUvb 

13 Nm1072 T | 

 

mgvavb : Avgiv Rvwb, kw³ n«vm = K…ZKvR,  

2 1
23 34 1W n r n T
 

    
 

 

gvb emv‡j, 

      
2 123 4 3 33 34 3.14 10 10 10 1 72 10W   

        
 

 

ev,    34 3.14 10 1 72 10W            

ev,  

94 3.14 9 72 10W     
 

ev,  

98139 10W  
 

ev,  

68.139 10 JW  
 

DËi: 

68.139 10 JW    
 

 

mvi-ms‡ÿc :  

 c„ôkw³ t ewn ’̄ Drm c„ôZ‡ji †ÿÎdj evov‡bvi Rb¨ †h KvR K‡i †mwU wefekw³iƒ‡c Zijc„‡ô mwÂZ 

nq| G‡K c„ôkw³ ejv nq| cÖwZ GKK †ÿÎd‡j c„ôkw³ ev wefekw³ msL¨vMZfv‡e Zi‡ji c„ôUv‡bi 

mgvb| 
 c„ôkw³i cwieZ©‡bi KviY t ZvcgvÎv evo‡j me Zi‡ji c„óUvb K‡g| Zijc„ô †Kv‡bv Ac`ªe¨ _vK‡j 

Zi‡ji c„ôUvb K‡g hvq| Zi‡j A‰Re e¯‘ `ªexf~Z _vK‡j H Zi‡ji c„ôUvb †e‡o hvq Ges ˆRe e ‘̄ 

`ªexfyZ _vK‡j c„ôUvb K‡g hvq| Zijc„‡ô Zwor Avavb _vK‡j Zi‡ji c„ôUvb K‡g hvq| 

 

 

cv‡VvËi g~j¨vqb-6.4 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b | 

1| c„ôkw³i GKK †KvbwU? 

K. mJ   L. Nm   M. 

2mJ 
  N. 

2Nm
 

2| Zij †duvUv‡K wef³ Ki‡Z kw³i cÖ‡qvRb nq KviY 

K. †ÿÎdj e„w× cvq L. †ÿÎdj n«vm cvq M. ZvcgvÎv e„w× cvq N. ZvcgvÎv n«vm cvq 

  †`qv Av‡Q, 

  cvwbi c„ôUvb, 

13 Nm1072 T  
  ¶y`ª  †duvUvq e¨vmva,© r = 0.1 mm  
                               m10 4  
  ¶y`ª †duvUvi msL¨v, 

3101000n  
  K…Z KvR, ?W  
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 ˆKwkKZv 

Capillarity 

    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 ˆKwkKZv e¨vL¨v Ki‡Z cvi‡eb| 

 ¯úk©‡KvY e¨vL¨v Ki‡Z cvi‡eb| 

 ˆKwkK b‡j Zi‡ji Awa‡ÿc I Ae‡ÿ‡ci NUbv e¨vL¨v Ki‡Z cvi‡eb| 

 

6.5.1 ˆKwkKZv (Capillarity) t 

 

Lye miæ iÜ«wewkó mylg bj‡K ‰KwkK bj (capillary tube) ejv nq| capilus †_‡K capillary 

kã G‡m‡Q| capilus GKwU j¨vwUb kã hvi A_© †Kk ev Pzj| ZvB 

†K‡ki gZ miæ iÜ«wewkó bj‡K ‰KwkK bj ev capillary tube 

ejv nq| 

Giƒc GKwU Kv‡Pi ˆKwkK bj‡K Lvovfv‡e cvwb‡Z †Wvev‡bv n‡j 

b‡ji g‡a¨ cvwb D‡V A_©vr b‡ji wfZ‡ii cvwbi Zj evB‡ii cvwbi 

Zj A‡cÿv wKQy Dc‡i Ae ’̄vb K‡i| GQvov b‡ji g‡a¨ cvwbi Zj 

Abyf~wgK bv n‡q AeZj nq (wPÎ 6.19K)| Av¨j‡Kvnj, Zuy‡Zi ª̀eY 

cÖf~wZ Zij †h‡nZz KvP‡K †fRvq ZvB G‡`i g‡a¨ Kv‡Pi ˆKwkK bj †Wvev‡j Abyiƒc NUbv N‡U| Avevi bj hZ 

miæ nq GB me Zij ZZ Dc‡i I‡V| Avevi Kv‡Pi ˆKwkK bj‡K cvi‡` (A_ev KvP‡K †fRvq bv Giƒc Zi‡j) 

†Wvev‡j b‡ji g‡a¨ cvi` wKQyUv †b‡g hvq A_©vr b‡ji wfZ‡ii cvi`Zj evB‡ii cvi`Zj A‡cÿv wKQyUv wb‡P 

Ae ’̄vb K‡i| G Qvov b‡ji g‡a¨ cvi`Zj DËj AvKvi aviY K‡i (wPÎ 6.19L)| bj hZ miæ nq, cvi` ZZ 

wb‡P bv‡g|  

‰KwkK b‡ji wfZi Zi‡ji DVvbvgv-msµšÍ e¨vcviwU‡K ˆKwkKZv ejv nq| KwV‡bi ms¯ú‡k© _vKv Zijc„‡ô 

eµZvi ‰KwkKZvi AšÍM©Z| Zi‡ji c„ôUv‡bi Rb¨ GB welqwU N‡U| 

 

6.5.2 ¯úk©‡KvY (Angle of Contact)t 
 

c`v_© gvÎB AmsL AYy Øviv MwVZ| AYy¸‡jv ci¯ci‡K 10-9m Gi g‡a¨ AvKl©Y K‡i| GKB c`v‡_©i wewfbœ AYyi 

g‡a¨ cvi¯cwiK AvKl©Y‡K msmw³ ej e‡j| GB e‡jB KwVb 

e ‘̄i AYy¸‡jv GKwÎZ n‡q _v‡K| Gi cvjøv Lye Kg nIqvq 

KwVb c`v_© †f‡½ †M‡j evhyi AYy Mv‡q †j‡M hvq d‡j fv½v 

Ask KvQvKvwQ Avb‡j Zv‡`i AYy¸‡jv Avi AZ Kv‡Q Avm‡Z 

cv‡i bv weavq cybivq GKwÎZ n‡Z cv‡i bv| GB ej KwV‡bi 

†ÿ‡Î me©vwaK| ZvB KwVb c`v_© wb‡Ri AvKvi aviY K‡i 

ivL‡Z cv‡i| Zi‡ji †ÿ‡Î msmw³ ej A‡cÿvK…Z Kg Ges 

M¨v‡mi †ÿ‡Î bvB ej‡jB P‡j| wfbœ c`v‡_©i AYyi g‡a¨ cvi¯cwiK AvKl©Y‡K AvmÄb ej e‡j| GB e‡ji 

cvV-6.5 

wPÎ 6.19 

L 

K 

cvwb 

cvi` 

 90    

 KwVb  Zij 
 

90    
 Zij 

 KwVb 
 

c„ô †fRvq bv 

c„ô †fRvq 

bv 

 

wPÎ 6.20 
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Kvi‡Y ỳB ai‡bi e ‘̄ GK‡Î †Rvov jv‡M| msmw³ I AvmÄb e‡ji Kvi‡Y Zij Ges KwV‡bi ms¯úk©Z‡j ‡Kv‡Yi 

m„wó nq| GUvB ¯úk© †KvY| 

†Kv‡bv KwV‡bi ms¯ú‡k© _vKv †Kv‡bv Zi‡ji DcwiZ‡ji †h‡Kv‡bv ¯úk©we›`y‡Z hw` H eµ Zij Z‡ji Dci 

¯úk©K Uvbv nq, Zvn‡j ‡mB ¯úk©K Zi‡ji Af¨šÍ‡i _vKv KwV‡bi m‡½ †h †Kv‡Y AvbZ nq Zv‡K H KwVb I 

Zi‡ji g‡a¨ ¯úk©‡KvY ejv nq (wPÎ 6.20)|  

†h me Zij KwVb e ‘̄‡K †fRvq Zv‡`i ¯ck©‡KvY 90 †P‡q †QvU †hgb KvP I cvwbi ¯ck©‡KvY 8 (ˆZjv³nxb 

KvP I weï× cvwbi g‡a¨ ¯ck©‡KvY 0) Ges ‡hme Zij KwVb e ‘̄‡K †fRvq bv Zv‡`i ¯ck©‡KvY 90 †P‡q eo 

†hgb  KvP I weï× cvi‡`i c̄k©‡KvY 140| (ˆZjv³nxb KvP I weï× iƒcvi g‡a¨ ¯ck©‡KvY 90) 
 

wewfbœ wel‡qi Dci ¯úk©‡Kv‡Yi wbf©iZv t 

 

1| ¯úk©‡Kv‡Yi gvb wbf©i K‡i KwVb I Zi‡ji cÖK…wZi Dci t  

cwi®‹vi Kv‡Pi †cø‡Ui Dci GK †dvUv weï× cvwb †dj‡j Zv Kv‡Pi Dci Qwo‡q c‡o| G‡ÿ‡Î ¯úk©‡KvYwU nq 

LyeB †Qv‡Uv  A_©vr cÖvq k~b¨, A_©vr 0| Ab¨w`‡K, GK †duvUv cvwb hw` cÙcvZvi Dci c‡o, Zv n‡j Zv Qovq 

bv, eis DËj cvwbi we› ỳi AvKv‡i cÙcvZvi Ic‡i ¸wU‡q _v‡K| G‡ÿ‡Î ¯úk©‡KvYwU nq  > 90| mvaviYfv‡e 

ejv hvq, ¯úk©‡KvY 90  A‡cÿv Kg n‡j ZijwU KwVb‡K wfwR‡q †`q, Avevi 90  A‡cÿv †ekx n‡j KwVb‡K 

†fRvq bv| †hgb, weï× cvi` KvP †fRvq bv, Kv‡Pi mv‡c‡ÿ cvi‡`i ¯úk©‡KvY 140, Avevi iæ‡cvi mv‡c‡ÿ 

cvwbi ¯úk©‡KvY 90, A_©vr †Kv‡bv iƒcvi cv‡Îi cvk©¦Zj Djø¤ ̂ _vK‡j Zv‡Z ivLv cvwbi DcwiZj cy‡ivcywi 

Abyf~wgK _v‡K| 

 

2| Zi‡ji gy³c„ô msjMœ gva¨‡gi Dci t  

†hgb cvi`c„‡ôi Dci evqy _vK‡j KvP I cvi‡`i †h ¯úk©‡KvY nq (140), evqyi cwie‡Z© cvwb _vK‡j KvP I 

cvi‡`i †mB ¯úk©‡KvY nq bv|  

 

3| Zi‡ji g‡a¨ wgwkªZ Ac ª̀‡e¨i Dci t 

†hgb weï× cvwb I cwi®‹vi Kv‡Pi †ÿ‡Î ¯úk©‡KvY cÖvq 0 wKš‘ mvaviY cvwb I Kv‡Pi ¯úk©‡KvY cÖvq 8| 

 

6.5.3  eµ Zijc„‡ôi Dfq cv‡k¦© Pv‡ci cv_©K¨ t 

 

1| aiv hvK, GKwU Zi‡ji gy³ ZjwU mgZj (wPÎ 6.21K)| IB Z‡ji Dci Aew ’̄Z GKwU Zi‡ji 

AYy Zijc„‡ôi Ab¨vb¨ AYyMywj Øviv mew`‡K mgvbfv‡e AvKl©Y ej Abyfe K‡i| d‡j GB Zi‡ji AYywUi Dci 

c„ôUvbRwbZ jwä ej k~b¨ nq| 

2| hw` Zi‡ji gy³ZjwU DËj nq Z‡e Zijc„‡ôi 

cÖwZwU AYy c„ôUv‡bi Rb¨ GKwU wb¤œgyLx wbU ej, 

F Abyfe K‡i (wPÎ 6.21L)| 

 

3| hw` Zi‡ji gy³ZjwU AeZj nq Z‡e 

Zijc„‡ôi cÖwZwU AYy c„ôUv‡bi Rb¨ GKwU 

EaŸ©gyLx F wbU ej Abyfe K‡i (wPÎ 6.21M)| 

¯úóZB GKwU eµ Zijc„ô mvg¨ve¯’vq _vK‡e, 

A_©vr GKwU eµ Zijc„ô eµ Ae¯’vq _vK‡e hw` Zvi Dfq cv‡k¦© Pv‡ci cv_©K¨ _v‡K| GB Pv‡ci cv_©K¨ AwZwi³ 

Pvc bv‡g cwiwPZ| Zi‡ji c„ôUv‡bi Rb¨ m„ó ej AwZwi³ Pv‡ci Rb¨ m„ó ej‡K cÖwZwgZ K‡i| Zijc„‡ôi 

†hw`‡K Pvc †ewk _v‡K †mw`‡K AeZj Ae ’̄vq _v‡K Ges †hw`‡K Pvc A‡cÿvK…Z Kg _v‡K †mw`K DËj Ae ’̄vq 

_v‡K| 

  

ˆKwkK b‡j Zi‡ji DbœwZ t  

wPÎ 6.21 

 > 90 

 = 0 

 < 90 

K 

L 

M 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

212 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Avgiv †R‡bwQ AwZ ÿz`ª iÜ«hy³ bj‡K ˆKwkK bj e‡j| ˆKwkK b‡j wfZ‡i Zi‡ji EaŸv©‡ivnY ev Aebgb‡K 

ˆKwkKZv e‡j| ỳBgyL †Lvjv GKwU KvP bj‡K cvwb ev KvP †fRvq Ggb Zi‡j Lvovfv‡e Wzev‡j b‡ji wfZ‡i 

Zij wKQyUv Dc‡i D‡V hvq Ges Zi‡ji gy³Zj AeZj AvKvi aviY K‡i| GB AeZj AvKvi aviY Kivi A_© 

n‡jv Z‡ji wVK wb‡P Zi‡ji wfZ‡ii Pvc Zvi Dci evqygÛ‡ji Pv‡ci †P‡q Kg, d‡j Zij Dc‡i D‡V Av‡m 

hZÿY bv bj ga¨ ’̄ Zij¯Í‡¤¢i IRb Pv‡ci cv_©K¨i mgvb bv nq| 

aiv hvK, Djø¤f̂v‡e ivLv GKwU ˆKwkK b‡ji e¨vmva© r , Av‡jvP¨ Zi‡ji c„ôUvb T I NbZ¡  Ges ˆKwkK 

bjwU‡Z ZijwUi DbœwZ h  (wPÎ 6.22)| ¯úóZB ZijZj Kv‡Pi bj‡K GKwU e„Ë eivei ¯úk© K‡i| GB e„Ë‡K 

¯úk©e„Ë ejv nq| Zi‡ji c„ôUvb T ¯úk©e„‡Ëi cwiwai cÖwZ we› ỳ‡Z ZijZ‡ji ¯úk©K eivei wfZ‡ii w`‡K wµqv 

K‡i| aiv hvK, T Gi AwfgyL b‡ji wfZ‡ii c„‡ôi m‡½  †KvY K‡i (D‡jøL¨, GB  †KvY b‡ji Dcv`vb I 

Zi‡ji g‡a¨ ¯úk©‡KvY n‡e hw` b‡ji D”PZv Zi‡ji DbœwZ A‡cÿv †ewk nq)| Zi‡ji GB c„ôUv‡bi d‡j KvP 

GKwU Uvb Abyfe K‡i| †h‡nZz cÖ‡Z¨K wµqvi mgvb I wecixZ cÖwZwµqv 

Av‡Q ZvB KvP Zi‡ji Dci  T  gv‡bi wecixZgyLx ej cÖ‡qvM K‡i| GB 

Uv‡bi `ywU Dcvsk nj Djø¤f̂v‡e EaŸ©gyLx Dcvsk cosT Ges Abyf~wgK 

e¨vmva© eivei ewng©yLx Dcvsk sinT | ¯úk©e„‡Ëi K_v we‡ePbv Ki‡j 

†`Lv hvq †h Abyf~wgK e¨vmva© eivei ewngy©Lx Dcvsk¸wj ci¯úi‡K cÖwZwgZ 

K‡i, A_©vr 0sin  T | ZvB Djø¤f̂v‡e EaŸ©gyLx Dcvsk¸wj Zij‡K 

bj eivei Ic‡ii w`‡K DV‡Z mvnv‡h¨ K‡i|  

¯úk©e„‡Ëi cwiwai ‰`N©̈  r2 |  

AZGe, Zi‡ji Dci †gvU EaŸ©gyLx ej, 

 cos2 rT  ………………… … … … … … … (6.15) 

 Zi‡ji NbZ¡ n‡j h  D”PZvi Zi‡ji IRb, ghr  2
| 

wKš‘ Zi‡ji AeZj ABCD As‡k (wPÎ 6.22 K) wKQyUv Zij _v‡K|  

aiv hvK, H Zi‡ji AvqZb, V |  

Zvn‡j, AeZj As‡ki Zi‡ji IRb, gV  

myZivs, †gvU †h IR‡bi Zij bj eivei Ic‡i I‡V Zv nj,  

  gVhr  2 …………… … … … … … …  ……… … … … … … …  ....… … … (6.16) 

mvg¨ve¯’vq,   gVhrrT   2cos2  

ev,   gVhrrT   2cos2  

ev, 

 



cos2

2

r
gVhrT 

  … … … … … …  …  ……  ……… … … … … .… … … (6.17) 

we‡kl ‡ÿÎ t 

1| hw`, h  D”PZvi Zi‡ji AvqZb hr2  Gi Zzjbvq AeZj ABCD As‡ki (wPÎ 6.21K) Zij AvqZb V  

D‡cÿYxq nq Z‡e,  




cos2

2

r
ghrT   

ev,  



cos2

grhT    ………………… … … … … … …  …  … … …  …..  … …... (6.18) 

ev,  
gr

Th


cos2
    ………………… … … … … … …  …  … … …  ..…  … … (6.19) 


C D

wPÎ 6.22 

 L 

  K 

 r

 r



h

TsinTsin

TcosTcos


A B
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Zi‡ji ZvcgvÎv AcwiewZ©Z _vK‡j ,T  Ges   aªæeK _v‡K|  

†m‡ÿ‡Î (6.19) bs mgxKiY †_‡K †jLv hvq, 

g
Thr


cos2
  

ev,   hr  aªæeK  ev,  1h r ………………… … … … … …  …   …   ..… ….... (6.20)  

(6.20) bs mgxKiY‡K Rywi‡bi m~Î (Jurin’s Law)  e‡j| 

 

Rywi‡bi m~Î t ˆKwkK b‡j †Kv‡bv Zi‡ji Av‡ivnY A_ev Ae‡ivnY ˆKwkK b‡ji e¨vmv‡a©i e¨¯ÍvbycvwZK| 

 

¯úk©‡KvY 90 †P‡q †QvU n‡j cos  abvZ¥K nq| d‡j (6.19) bs mgxKiY Abymv‡i h  abvZ¥K nq| GB †ÿ‡Î 

ˆKwkK b‡j Zij Dc‡i D‡V| 

 

¯úk©‡KvY 90 †P‡q eo n‡j cos  FYvvZ¥K nq| d‡j (6.19) bs mgxKiY Abymv‡i h  FYvvZ¥K nq| GB †ÿ‡Î 

ˆKwkK b‡j Zij wb‡P bv‡g| 

 

2| hw`, h  D”PZvi Zi‡ji AvqZb hr2  Gi Zzjbvq AeZj ABCD As‡ki (wPÎ 6.22K) Zij AvqZb V  

D‡cÿYxq bv nq Z‡e †mB Zi‡ji AvqZb wbY©q K‡i mgxKi‡Y emv‡Z n‡e| (wPÎ 6.22L)-G Avjv`v K‡i 

†`Lv‡bv n‡q‡Q| 

AeZj As‡k Zi‡ji AvqZb = r D

P

PZvi I r e¨vmv‡a©i GKwU †Pv‡Oi AvqZb  r e¨vmv‡a©i Aa©‡Mvj‡Ki 

AvqZb|  

ev,  

32

3
4

2
1 rrrV    

ev,  

333

3
1

3
2 rrrV    

6.17 bs mgxKi‡Y gvb emv‡j,  





cos2
3
1 32

r

grhr
T







 

  

ev,  





cos2
3
1







 


rhgr

T  … … … … … …   …  …  …  …  … ………  … …... ...... (6.21) 

 

MvwYwZK D`vniY 6.12 : GKwU ˆKwkK b‡ji e¨vmva© m104.8 5 | Gi GKcÖvšÍ Dj¤̂fv‡e Zi‡j Wyev‡j Zij 

b‡ji wfZi 0.0893 m Dc‡i D‡V| cvwbi ZjUvb KZ? (aiv n‡jv ¯ck©‡KvY 

0 , Zi‡ji NbZ¡,  = 830 
kgm-3, AwfKl©R Z¡iY, g = 9.8 ms-2) 
mgvavb: Avgiv Rvwb,  

Zi‡ji c„ôUvb, 





cos2
3
1







 


rhgr

T GLv‡b, hr  | †m‡ÿ‡Î, hrh 
3
1

| 

myZivs Avgiv wjL‡Z cvwi, 



cos2

ghrT   

gvb emv‡j, 

58.4 10
2 cos 0

T
 


0

 

  †`qv Av‡Q, 

  b‡ji e¨vmva,© r = m104.8 5  
  cvwbi D”PZv, h = 0.0893 m 
  ¯ck©‡KvY, 

0  

  cvwbi NbZ¡,  = 830 kgm-3 

  AwfKl©R Z¡iY, g = 9.8 ms-2
 

  cvwbi c„ôUvb, ?T  
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ev,  

1-2 Nm103.05 T  
DËi: 3.05  10-2 Nm-1  
 

 

mvi-ms‡ÿc :  

 ˆKwkK bj t †K‡ki gZ miæ iÜ«wewkó bj‡K  ˆKwkK bj ejv nq| 

 msmw³ ej t GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯cwiK AvKl©Y‡K msmw³ ej e‡j| 

 AvmÄb ej t wfbœ c`v‡_©i AYyi g‡a¨ cvi¯cwiK AvKl©Y‡K AvmÄb ej e‡j| 

 ¯úk©‡KvY t KwV‡bi ms¯ú‡k© _vKv †Kv‡bv Zi‡ji DcwiZ‡ji †h-†Kv‡bv ¯úk©we›`y‡Z hẁ  H eµ Zij 

Z‡ji Dci ¯úk©K Uvbv nq, Zvn‡j ‡mB ¯úk©K Zi‡ji Af¨šÍ‡i _vKv KwV‡bi m‡½ †h †Kv‡Y AvbZ nq 

Zv‡K H KwVb I Zi‡ji g‡a¨ ¯úk©‡KvY ejv nq| 

 Rywi‡bi m~Î t ˆKwkK b‡j †Kv‡bv Zi‡ji Av‡ivnY A_ev Ae‡ivnY ˆKwkK b‡ji e¨vmv‡a©i e¨¯ÍvbycvwZK| 

 

 

cv‡VvËi g~j¨vqb-6.5 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| wb‡Pi †KvbwU mwVK bq ? 

K. MvQ gvwU †_‡K im msMÖn K‡i ˆKwkK b‡ji c×wZ‡Z| 

L. cvB‡ci ga¨ w`‡q gy‡L Zij Av‡m ˆKwkK b‡ji c×wZ‡Z| 

M. †QvU cvwbi †dvuUv †MvjvKvi nq c„ôUv‡bi Kvi‡Y| 

N. c„ôUvb GKwU AvYweK c×wZ| 

 

2| †h Zij c„ô †fRvq Zvi ¯úk© †KvY 

K.  = 0   L.  = 90   

M.  < 90    N.  > 90 
 

3| c„ôUvb msµvšÍ cixÿv GKwU ˆKwkK b‡j cvwb D‡V 0.1m| ‡mB cixÿvwU c„w_ex‡K AveZ©bkxj GKwU K…wÎg 

DcMÖ‡n Kiv n‡j ‡mB ˆKwkK b‡j cvwb DV‡e| 
K.  0.1m   L. 0.2m   

M. 0.98m   N. b‡ji mgMÖ D”PZv|   
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 cÖevnx mv› ª̀Zv 

Viscosity of Fluid 
    

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 cÖevnxi MwZ e¨vL¨v Ki‡Z cvi‡eb| 

 Nl©Y I mv›`ªZvi m¤úK© e¨vL¨v Ki‡Z cvi‡eb| 

 mv›`ªZv ¸Yv¼ e¨vL¨v Ki‡Z cvi‡eb| 

 

6.6.1 cÖevnx c`v_© (Fluid) t 
 

Avgiv mK‡jB †`‡LwQ †h, b`x‡Z cvwb cÖevwnZ nq, S‡oi mgq evqy cÖevwnZ nq| †hme c`v_© cÖevwnZ 

nq Zv‡`i‡K cÖevnx c`v_© e‡j| mvaviYZ evqexq c`v_© A_©vr M¨vm Ges Zij Gi AšÍfz©³| †hgbt evqexq 

c`v‡_©i g‡a¨-Aw·‡Rb, nvB‡Wªv‡Rb, bvB‡Uªv‡Rb, Kve©bWvBA·vBW, evZvm BZ¨vw` Ges Zij c`v‡_©i g‡a¨ cvwb, 

†h‡Kv‡bv †Zj †hgbt †c‡Uªvj, wW‡Rj,†mvqvweb BZ¨vw` c`v_©‡K cÖevnx c`v_© e‡j| Zij ev evqexq c`v‡_©i g‡a¨ 

Pv‡ci cv_©K¨ _vK‡jB D”P Pvc †_‡K wb¤œ Pv‡ci w`‡K cÖevwnZ nq Ges hZÿY GB Pvc mgvb bv nq ZZÿY cÖevn 

Pj‡Z _v‡K| cÖevn n‡”Q Zij ev evqexq c`v‡_©i MZxq Ae ’̄v| Zij ev evqexq c`v‡_©i MZxq Ae¯’v‡K cÖevn 

e‡j| KwVb c`v_© cÖevwnZ nq bv| ZvB GwU cÖevnx c`v_© bq| 

 

6.6.2 aviv‡iL cÖevn I weÿzä cÖevn (streamline and Turbulent Flow) 
 

cÖevnxi A_©vr Zij I M¨v‡mi cÖevn‡K †gvUvgyywU `ywU †kªwY‡Z fvM Kiv nq, 

1| aviv‡iL ev kvšÍ cÖevn (streamline or steady flow) Ges  

2| weÿzä ev AkvšÍ cÖevn (turbulent flow) 
 

avi‡iL cÖevn t hw` cÖevnx KZ¸wj mymse× Í̄‡i cÖevwnZ nq Ges wewfbœ cÖevnx 

KYvi g‡a¨ †Kv‡bv msNl© bv nq Z‡e ‡mB cÖevn‡K aviv‡iL ev kvšÍ  cÖevn ejv 

nq| (6.23K) wP‡Î aviv‡iLv cÖevn †`Lv‡bv n‡q‡Q| cÖevn Kv‡j cÖevn c‡_i 

cÖ‡Z¨K we› ỳ‡Z cÖev‡ni †e‡Mi gvb I AwfgyL me©̀ v AcwiewZ©Z _v‡K| aviv‡iL 

cÖev‡ni †ÿ‡Î cÖevnxi †Kv‡bv KYv †h c_ eivei P‡j Zv‡K aviv‡iL ejv nq| 

GB †iLvi †h †Kv‡bv we›`y‡Z ¯úk©K Uvb‡j ¯úk©K IB we›`y‡Z cÖevnxi MwZi 

AwfgyL wb‡ ©̀k K‡i| 

 

aviv‡iLvi ˆewkó¨ t `ywU aviv‡iLv KLbI ci¯úi‡K †Q` K‡i bv| KviY 

†Q`we› ỳ‡Z ỳwU aiv‡iLvi Dci ỳwU ¯úk©K Uvbv hvq A_©vr IB †Q`we›`y‡Z KYvi 

m¤¢ve¨ MwZc_ `ywU n‡Z cv‡i| wKš‘ aviv‡iLv cÖev‡n †h‡Kv‡bv KYv †KejgvÎ 

GKwU c‡_B Pj‡Z cv‡i| ZvB ỳwU aviv‡iLv KL‡bvB ci¯úi‡K †Q` K‡i bv| 

cÖevnb‡j aviv‡iLv¸wj Nbmwbœweó n‡j †mLv‡b cÖev‡ni †eM e„w× cvq Ges †iLvi NbZ¡ Kg n‡j †eM K‡g| 

 

weÿzä ev AkvšÍ cÖevn t mvaviYZ cÖev‡ni †eM GKwU wbw`©ó mxgv Qvwo‡q bv hvIqv ch©šÍ cÖevn aviv‡iLv _v‡K| 

†e‡Mi ‡mB m‡e©v”P mxgv‡K mwÜ‡eM ev µvwšÍ‡eM ejv nq| cÖev‡ni †eM mwÜ‡eM Qvwo‡q †M‡j cÖevn AkvšÍ n‡q 

c‡o d‡j cÖev‡ni wfZi wKQy wKQy RvqMvq AveZ© I N~wY©i m„wó nq| Giƒc cÖevn‡K weÿzä ev AkvšÍ cÖevn ejv nq| 

†h cÖevnxi KYvMywj AbeiZB wgwk&ªZ nq Ges cÖevnxi Af¨šÍ‡i †h‡Kv‡bv we› ỳ‡Z KYvi †e‡Mi gvb I AwfgyL 

cvV-6.6 

K 

wPÎ-6.23 

aviv‡iL ev kvš— cÖevn 

we¶zä ev Akvš— cÖevn L 
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DfqB ª̀yZ G‡jv‡g‡jvfv‡e cwiewZ©Z nq †mB cÖevn‡K weÿzä ev AkvšÍ cÖevn ejv nq| AkvšÍ cÖev‡n KYvi MwZc_ 

(6.23L) wP‡Î †`Lv‡bv n‡q‡Q| 

†ibìm (Reynods) aviv‡iL I AkvšÍ cÖev‡ni cÖ‡f` GKwU 

mnR cixÿvi mvnv‡h¨ †`wL‡q‡Qb| 6.24 wP‡Î †gvUv bj P Gi 

GK cÖv‡šÍ GKwU Lvov bj| GB b‡ji ga¨ w`‡q GKwU ¯”̂Q 

Zij P b‡j cÖevwnZ n‡”Q Ges cvk¦© bj w`‡q wbM©Z n‡”Q| GK 

cÖvšÍ euvKv‡bv Ges Aci cÖvšÍ miæ GKwU KvP bj Q| G bjwU 

iev‡ii K‡K©i mvnv‡h¨ Aci cÖ‡šÍ w`‡q P b‡j Abyf~wgK fv‡e 

cÖ‡ek Kiv‡bv Av‡Q| †h cv‡Î ¯”̂Q ZijwU ivLv Av‡Q †mwU‡K 

DwV‡q ev bvwg‡q cÖev‡ni †eM evov‡bv ev Kgv‡bv hvq| Aci 

GKwU cv‡Î wKQy Mvp is ‡i‡L iev‡ii b‡ji mvnv‡h¨ Q b‡j ga¨ w`‡q cÖ‡ek Kiv‡bv n‡”Q †hb H Zi‡ji g‡a¨ P 

Gi Aÿ eivei H iwOb Zij‡K miæ my‡Zvi g‡Zv Qvov hvq| ¯̂”Q Zi‡ji †eM Kg n‡j iwOb Zij my‡Zvi gZ 

Awew”Qbœfv‡e cÖevwnZ nq Ges Zi‡ji †eM evov‡Z _vK‡j iwOb Zi‡ji avivwU Kuvc‡Z _v‡K| c‡i avivwU 

G‡jv‡g‡jvfv‡e Pj‡Z _v‡K, wKsev wQbœ n‡q Ave‡Z©i m„wó K‡i| ¯”̂Q Zi‡ji †h †e‡M GB wek„•LjZv ïiæ nq 

Zv‡K mwÜ‡eM ev msKU‡eM ejv nq| GwU Zi‡ji cÖK…wZ, b‡ji cȪ ’‡”Q` I †`qv‡ji gm„YZv cÖf…wZi Dci wbf©i 

K‡i| 

 

 

6.6.3 mv›`ªZv I mv›`ªZv ¸Yv¼ (Viscosity and Coefficient of Viscosity) 

 

`„pfv‡e Ave× †Kv‡bv Abyf~wgK Z‡ji Dci w`‡q hLb †Kv‡bv Zij ax‡i ax‡i cÖevwnZ nq A_©vr, 

Zi‡ji hLb aviv‡iL cÖevn nq ZLb IB KwVb Abyf~wgK Z‡ji ms¯ú‡k© Zi‡ji Í̄iwU AvmÄ‡bi Rb¨ w¯’i _v‡K| 

Zvi Dc‡ii Abyf~wgK ¯Íi wb‡Pi Zij ¯Í‡ii Dci w`‡q Aí †e‡M P‡j| AviI Ic‡ii 

¯Íi AviI †ewk †e‡M P‡j| Abyf~wgK Zj †_‡K ¯Í‡ii `~iZ¡ hZ ev‡o ¯Í‡ii MwZ‡eMI 

ZZ †ewk nq (wPÎ-6.25)| 

Zi‡ji g‡a¨ cici `ywU Abyf~wgK ¯Í‡ii K_v we‡ePbv Ki‡j Avgiv †`wL Dc‡ii Í̄iwU 

†ewk †e‡M P‡j Ges wb‡Pi Í̄iwU A‡cÿvK…Z Kg †e‡M P‡j| d‡j Dc‡ii Í̄iwU wb‡Pi  

¯ÍiwU‡K Z¡ivwš̂Z Kivi †Póv K‡i Ges wb‡Pi ¯ÍiwU Dc‡iiwU‡K gš’i Kivi †Póv K‡i| Gfv‡e `ywU ¯Íi ci¯ú‡ii 

Av‡cwÿK †eM Kgv‡Z PvqÑA_©vr Dc‡ii Í̄iwUi Dci ¯úk©Kxqfv‡e wcQ‡bi w`‡K GKwU ej wµqv K‡i| myZivs 

GB cðvreZ©x ej‡K AwZµg K‡i Dc‡ii ¯Í‡ii Av‡cwÿK MwZ eRvq ivLvi Rb¨ evB‡i †_‡K ej cÖ‡qvM Ki‡Z 

n‡e| evwn¨K ej cÖhy³ bv n‡j ¯Íi ỳwUi g‡a¨ Av‡cwÿK MwZ bó n‡q hv‡e Ges Zi‡ji cÖevn eÜ n‡e| †h a‡g©i 

Rb¨ Zij Zvi wewfbœ ¯Í‡ii Av‡cwÿK MwZi weiæ‡× evav m„wó K‡i Zv‡K Zi‡ji mv›`ªZv ejv nq| GwU cÖevnxi 

mvaviY ag©| wewfbœ Zi‡ji mv›`ªZv wewfbœ| GKwU cv‡Î A¨vj‡Kvnj Ges Abyiƒc GKwU cv‡Î †Zj wb‡q ỳwU‡K 

GKBfv‡e bvwo‡q w`‡j †Zj ZvovZvwo _v‡g wKš‘ A¨vj‡Kvn‡ji _vg‡Z †`wi nq| †Z‡ji mv›`ªZv Av¨vj‡Kvn‡ji 

†P‡q †ewk e‡j Giƒc nq| 

†h Zi‡ji mv›`ªZv hZ †ewk †mB Zi‡ji mPjZv ZZ Kg| †hgb cvwb A‡cÿv gayi mv›`ªZv †ewk| ZvB gay cvwb 

A‡cÿv Lye ax‡i cÖevwnZ nq| me‡P‡q Kg mPjZv AvjKvZivi| `ywU KwVb Z‡ji wfZi wµqvkxj Nl©Y e‡ji m‡½ 

Zi‡ji mv›`ªZvi A‡bK w`K w`‡q wgj Av‡Q| ZvB mv›`ªZv‡K Zi‡ji Af¨šÍixY Nl©Y ejv nq| Nl©‡Yi gZB Zij 

w¯’i _vK‡j mv›`ª e‡ji ‡Kv‡bv wµqv †bB| Z‡e KwV‡bi †ÿ‡Î †h Nl©Y ej wµqv K‡i Zvi m‡½ mv›`ªZvi cv_©K¨ 

n‡jvÑ mv›`ª ej Zij Z‡ji †ÿÎd‡ji Dci wbf©i K‡i| wKš‘ KwV‡bi Nl©Y ej GB welqwUi Dci wbf©i K‡i bv|  

mv›`ªZv I Nl©‡Yi cv_©K¨ t c~‡e©i Av‡jvPbvq g‡b n‡Z cv‡i †h, mv› ª̀Zv Ges Nl©Y A‡bKUv GKB| mv›`ªZv ïay 

cÖevnx c`v‡_©i g‡a¨ msNwUZ nq Ges Nl©Y `ywU wfbœ KwVb e ‘̄i g‡a¨ N‡U _v‡K| hw`I mv›`ªZv I Nl©Y DfqB 

¯”̂Q Zij 

 
 

iwOb Zij 

‡iLv cÖevn 

P 
Q 

wPÎ 6.24 

 wPÎ-6.25 
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MwZ‡Z evav `vb K‡i wKš‘ mv›`ªZv I Nl©Y Df‡q ag© I ˆewkó¨ Avjv`v| wb‡P mv›`ªZv I Nl©‡Yi cv©_K¨ †`Lv‡bv 

n‡jv| 

mv›`ªZv I Nl©‡Yi cv_©K¨ 

mv›`ªZv Nl©Y 

mv›`ªZv cÖevnxi AYy¸wji g‡a¨ AvšÍtAvYweK AvKl©Y 

ej A_©vr msmw³ e‡ji Rb¨ m„wó nq| 

Nl©Y `ywU wfbœ e¯‘i AYyMywji g‡a¨ AvšÍtAvYweK 

AvKl©Y ej A_©vr AvmÄb e‡ji Rb¨ m„wó nq| 

mv›`ª ej Zij Zj¸wji cÖK„wZ I Z‡ji †ÿÎd‡ji 

Dci wbf©i K‡i| 

Nl©Y ms¯úk© Zj¸wji cÖK…wZi Dci wbf©i K‡i wKš‘ 

Z‡ji †ÿÎd‡ji Dci wbf©i K‡i bv| 

mv›`ªZv cÖevnxi ¯Íi¸wji MwZ‡e‡Mi Dci wbf©i K‡i| Nl©Y ¯úk© Zj¸wji MwZ‡e‡Mi Dci wbf©i K‡i bv| 

mv›`ªZvi Kvi‡Y cÖevnxi cÖwZwU ¯Íi Zvi Dc‡ii ¯Íi‡K 

†eM cÖvß n‡Z evav `vb K‡i| 

Nl©Y ïay gvÎ `ywU wfbœ e ‘̄i ms¯úk©Z‡j wµqv K‡i| 

 

6.6.4 mv› ª̀Zv ¸Yv¼ (Coefficient of Viscosity) t 
 

aiv hvK, PQ GKwU Abyf~wgK Zj (wPÎ 6.26)| PQ Z‡ji Dci w`‡q Zij aviv‡iL cÖev‡n cÖevwnZ 

n‡”Q| w¯’i KwVb Zj †_‡K x Ges x+dx ~̀‡i `ywU Zij Í̄i CD I MN we‡ePbv Kiv nj| CD ¯Í‡ii †eM v 

Ges MN ¯Í‡ii †eM v+dv| Zi‡ji mv›`ªZvi Rb¨ Av‡cwÿK MwZkxj GB `yB ¯Í‡ii g‡a¨ GKwU cvk¦©eZx© ej 

wµqv K‡i MN ¯Í‡ii MwZ gš’i Kivi †Póv Ki‡e| wKš‘ ¯Íi `ywUi g‡a¨ Av‡cwÿK MwZ eRvq ivL‡Z n‡j MN 

¯Í‡ii Dci D³ cðvreZx© e‡ji mgvb wKš‘ wecixZgyLx (A_©vr m¤§yLeZx©) GKwU ej cÖ‡qvM Ki‡Z n‡e| GB ej 

m¤úK©  wbDUb †h m~Î †`b Zv‡K mv› ª̀Zvi m~Î bv‡g cwiwPZ|  

wbDU‡bi m~Î t cÖevnxi `ywU ¯Í‡ii g‡a¨ Av‡cwÿK †eM _vK‡j cÖevnxi wecixZ w`‡K †h ¯ck©Kxq mv› ª̀ ej 

wµqv K‡i w¯’i ZvcgvÎvq Zvi gvb cÖevnxi †ÿÎd‡j Ges Zv‡`i ga¨Kvi †e‡Mi bwZi mgvbycvwZK|  

hw` cÖevnxi `yB ¯Í‡ii ga¨Kvi `~iZ¡ dx  Ges G‡`i g‡a¨ †e‡Mi cv_©K¨ dv  nq Z‡e ‡e‡Mi bwZ 

dv
dx

| cÖevnxi 

¯ÍiØ‡qi †ÿÎdj A n‡j wbDU‡bi m~Îvbymv‡i, 

dx
dvF   hLb cÖevnxi ¯ÍiØ‡qi †ÿÎdj A w¯’i| 

Ges   AF   hLb †e‡Mi MwZ 

dv
dx

 w¯’i| 

mgš̂q Ki‡j, 

  

dx
dvAF         ev,

dx
dvAF     … … … … … ………………… ....… ........... (6.22) 

GLv‡b  mgvbycvwZK aªæe| G‡K Zi‡ji mv›`ªZv ¸Yv¼ ev mv›`ªZv¼ e‡j| Gi gvb Zi‡ji cÖK…wZi Dci wbf©i 

K‡i|  

(6.22) bs mgxKiY‡K mv›`ª Zi‡ji aviv‡iLv cÖevn msµvšÍ wbDU‡bi m~Î e‡j| †h me Zij GB m~Î †g‡b P‡j 

Zv‡`i‡K wbDUbxq Zij e‡j Ges †h me Zij GB m~Î †g‡b P‡j bv Zv‡`i‡K AwbDUbxq Zij e‡j| 

(6.22) bs mgxKiY‡K †jLv hvq,  

dx
dvA

F


; hw` 1A  Ges 1
dx
dv

 nq, Z‡e F | Gi †_‡K mv›`ªZv ¸Yv‡¼i msÁv cvIqv hvq| 

dx 
v+dv 
 v 

 M 

wPÎ 6.26 

 N 
 C  D 

 Q  P 

x 
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GKK ~̀i‡Z¡ Aew ’̄Z ỳwU Zij Í̄‡ii g‡a¨ GKK Av‡cwÿK MwZ‡eM eRvq ivL‡Z A_©vr GKK MwZ‡e‡Mi bwZgvÎv 

eRvq ivL‡Z cÖwZ GKK †ÿÎd‡j †h cwigvY ¯úk©Kxq ej cÖ‡qvRb †mB ej‡KB ‡mB Zi‡ji mv›`ªZv ¸Yv¼ ejv 

nq| 

mv›`ªZv ¸Yv‡¼i GKK 

2Nsm
 ev Pa s (c¨v‡¯‹j †m‡KÛ) e‡j| 

†Kv‡bv Zi‡ji mv› ª̀Zv¼ Pa sej‡Z eySvq, H Zi‡ji g‡a¨ hw` m1 `~‡i Aew ’̄Z `ywU Í̄i †bIqv nq Ges cÖwZwU 

¯Í‡ii †ÿÎdj hw` 

2m1 nq Z‡e, Í̄i `ywUi g‡a¨ 

1ms1 
 Av‡cwÿK MwZ‡eM eRvq ivL‡Z 1N  e‡ji cÖ‡qvRb 

nq| 

mv›`ªZv‡¼i gvÎv t 

F 2MLT 1 1ML T1dv LT2A Ldx L

 
      

 
  

     
   ev 

-1 -1η =ML T   … … …… … …… .. (6.23) 

mv› ª̀Zv ¸Yv‡¼i Dci Pvc I ZvcgvÎvi cÖfve (Effect of Pressure and Temperature on 
Coefficient of viscosity) t 
Pv‡ci cÖfve t mvaviYZ Pvc evo‡j Zi‡ji mv›`ªZv ev‡o| †hme Zi‡ji mv›`ªZv Kg Zv‡`i †ÿ‡Î GB 

e„w×i cwigvY Kg| †hme Zi‡ji mv›`ªZv †ewk, Pvc evov‡j Zv‡`i mv›`ªZv `ªæZ nv‡i ev‡o| Z‡e cvwbi AvPiY Gi 

Dj‡Uv| G‡ÿ‡Î Pvc evo‡j mv›`ªZv K‡g| 

M¨v‡mi MZxqZË¡ †_‡K ‡`Lv hvq, M¨v‡mi mv›`ªZvi Dci Pv‡ci cÖfve †bB| Aek¨ Lye Kg ev Lye †ewk Pv‡c 

mv›`ªZvi cwieZ©b wKQyUv †`Lv hvq|  

ZvcgvÎvi cÖfve t mvaviYZ ZvcgvÎ evo‡j Zi‡ji mv›`ªZv K‡g| Zi‡ji mv›`ªZv I ZvcgvÎvi m¤úK© LyeB 

RwUj| Aek¨ †hme m~Î †gvUvgywU cÖ‡hvR¨ Zvi g‡a¨ GKwU nj, 

 Ct Bt
A




1
  

GLv‡b t nj Ct ZvcgvÎvq Zi‡ji mv›`ªZv ¸Yv¼ Ges ,A B  wbw`©ó Zi‡ji †ÿ‡Î aªyeK| M¨v‡mi †ÿ‡Î ZvcgvÎv 

evo‡j M¨v‡mi mv›`ªZv ev‡o, GB AvPiY Zi‡ji wecixZ| 

 

 

mvi-ms‡ÿc :  

 cÖevnx c`v_© t †h me c`v_© cÖevwnZ nq Zv‡`i‡K cÖevnx c`v_© e‡j| 

 avi‡iLv cÖevn t hw` cÖevnx KZ¸wj mymse× ¯Í‡i cÖevwnZ nq Ges wewfbœ cÖevnx KYvi g‡a¨ †Kv‡bv msNl© bv 

nq Z‡e ‡mB cÖevn‡K aviv‡iL ev kvšÍ  cÖevn ejv nq| 

 weÿzä ev AkvšÍ cÖevn t †h cÖevnxi KYvMywj AbeiZB wgwkªZ nq Ges cÖevnxi Af¨šÍ‡i †h‡Kv‡bv we› ỳ‡Z 

KYvi †e‡Mi gvb I AwfgyL DfqB ª̀yZ G‡jv‡g‡jvfv‡e cwiewZ©Z nq †mB cÖevn‡K weÿzä ev AkvšÍ cÖevn 

ejv nq|  

 mv›`ªZv t †h a‡g©i Rb¨ Zij Zvi wewfbœ ¯Í‡ii Av‡cwÿK MwZi weiæ‡× evav m„wó K‡i Zv‡K Zi‡ji mv›`ªZv 

ejv nq|  

 wbDU‡bi m~Î t cÖevnxi `ywU Í̄‡ii g‡a¨ Av‡cwÿK †eM _vK‡j cÖevnxi wecixZ w`‡K †h ¯ck©Kxq mv›`ª ej 

wµqv K‡i w ’̄i ZvcgvÎvq Zvi gvb cÖevnxi †ÿÎd‡ji Ges Zv‡`i ga¨Kvi †e‡Mi bwZi mgvbycvwZK| 

 mv›`ªZv ¸Yv¼ t GKK `~i‡Z¡ Aew¯’Z `ywU Zij ¯Í‡ii g‡a¨ GKK Av‡cwÿK MwZ‡eM eRvq ivL‡Z cÖwZ GKK 

†ÿÎd‡j †h cwigvY ¯úk©Kxq ej cÖ‡qvRb †mB ej‡KB H Zi‡ji mv›`ªZv ¸Yv¼ ejv nq| 

 

 

cv‡VvËi g~j¨vqb-6.6 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| mv›`ªZv c`v‡_©i GKwU ag© wb‡¤œ †KvbwUi mv‡_ GwU Zzjbxq 
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K. w ’̄wZ¯’vcKZv   L. RoZv  M. c„ôUvb  N. Nl©Y 

2| †h Kvi‡Y VvÛv wmivc ax‡i cÖevwnZ nq- 

 K. AvmÄb ej   L. msmw³ ej  M. c„ôUvb N. mv›`ªZv 

 

 †÷vK&‡mi m~Î I AšÍ‡eM 

Stokes' Law and Terminal Velocity 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 †÷vK&‡mi m~ÎwU eY©bv Ki‡Z cvi‡eb| 

 AwfK‡l©i cÖfv‡e mv›`ª cÖevnxi ga¨ w`‡q cZbkxj e¯‘i AšÍ‡e‡Mi ivwkgvjv cÖwZcv`b Ki‡Z cvi‡eb | 

 

 

6.7.1 mv› ª̀ gva¨‡g e¯‘i AšÍ‡eM Ges †÷vK&‡mi m~Î  

(Terminal Velocity of a body in a Viscous Medium and Stokes’ Law) 
 

hLb †Kv‡bv e ‘̄ mv›`ª gva¨‡gi (Zij ev M¨vm) ga¨ w`‡q AwfK‡l©i cÖfv‡e wb‡P c‡o ZLb 

AvmÄ‡bi Rb¨ e ‘̄ msjMœ gva¨‡gi Í̄iwU e ‘̄wUi m‡½ Pj‡Z _v‡K, wKš‘ e ‘̄wU †_‡K †ek 

wKQyUv `~‡i _vKv gva¨g w¯’i _v‡K| Gi d‡j e¯‘wU †_‡K wewfbœ `~i‡Z¡ ‡_‡K ¯Íi¸wji g‡a¨ 

Av‡cwÿK MwZ m„ó nq| wKš‘ gva¨‡gi mv›`ªZv H Av‡cwÿK MwZi weiƒ‡× evavi m„wó K‡i| 

e ‘̄i †eM hZ ev‡o mv›`ªZvi `iæY evavi cwigvY ZZ ev‡o| e ‘̄ ÿz`ª n‡j, GB EaŸ©gyLx 

mv›`ªZvRwbZ weiæ× ej kxNÖB e¯‘i wbgœvwfgyLx Z¡iY m„wóKvix e‡ji mgvb nq| ZLb e¯‘i 

Dci Kvh©Ki ej k~b¨ nq Ges e¯‘ mg‡e‡M gva¨‡gi ga¨ w`‡q co‡Z _v‡K| e ‘̄i GB mg‡eM‡K AšÍ‡eM ejv nq| 

(6.27) wP‡Î cZbkxj e ‘̄wUi mg‡qi m‡½ †eM cwieZ©‡bi †jL †`Lv‡bv n‡q‡Q| 

†÷vK&‡mi m~Î t  

†÷vK&m cÖgvY K‡i‡Qb †h r e¨vmv‡a©i GKwU ÿz`ª †MvjK  mv›`ªZv ¸Yv¼hy³ †Kv‡bv gva¨‡gi ga¨ w`‡q v AšÍ‡e‡M 

co‡Z _vK‡j (wPÎ 6.28), †Mvj‡Ki Dci mv›`ªZvRwbZ weiæ× ej, 

vrF 6 … … … … … … ……   ……    ……    ……  ….... .......... .......... (6.24) 

(6.24) mgxKiYwU †÷vK&‡mi m~Î bv‡g cwiwPZ| †÷vK&m GB m~Î cÖwZôvi Rb¨ wbgœwjwLZ 

¯x̂Kvh©̧ wji mvnvh¨ †bb| 

1.  cÖevnxi we¯Í…wZ mxgvnxb n‡e Ges cÖevnx mgmË¡ n‡e| 

2. ‡MvjKwU `„p n‡e Ges Gi Zj gm„Y n‡e| 

3. gva¨‡gi ga¨ w`‡q covi mgq †MvjKwU †hb wcQ‡j bv hvq|  

      4. cZbkxj †MvjKwUi cvk w`‡q cÖevnxi MwZ aviv‡iL n‡e|  

5. gva¨‡gi AvšÍtAvvYweK ~̀i‡Z¡i Zzjbvq cZbkxj e ‘̄i AvKvi A‡bK †Qv‡Uv n‡e| 

(6.24) mgxKiYwU‡K gvÎv mgxKiY e¨envi K‡i cÖgvY Kiv hvq| 

†Kv‡bv cÖevnxi ga¨ w`‡q MwZkxj †Mvj‡Ki Dci wµqvkxj mv›`ªZv ej F, †MvjKwUi e¨vmva© r 
I †eM v Ges cÖevnxi mv›`ªZv ¸Yv¼ -Gi Dci wbf©ikxj| aiv hvK, G ej r, v Ges -Gi 

h_vµ‡g x, y I z Nv‡Zi mgvbycvwZK| A_©vr, 

 zyx rvkF   … … … … … … …………………………………………… (6.25) 

†hLv‡b, k GKwU gvÎvnxb aªæeK| †h‡nZz mgxKiYwUi Dfq c‡ÿi gvÎv mgvb n‡Z n‡e| †m‡nZz, 

cvV-6.7 

Aš—

‡eM 

mgq 

†eM 

wPÎ 6.27 

v 

wPÎ-6.28 
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 [F] = [x] [v y] [rz]  
ev, MLT-2 = [ML-1T-1]x [LT-1]y [L]z 
ev, 

yxxx   TL M LT M zy2  
M, L I T-Gi Dfq c‡ÿi m~PK mgxK…Z K‡i cvIqv hvq- 

1x , 1 zyx   Ges 2 yx   
x  Gi gvb Z…Zxq mgxKi‡Y emv‡j, 1y   
x Ges y Gi gvb wØZxq mgxKi‡Y emv‡j, 1z  

yx,  Ges z Gi gvb (6.25) mgxKi‡Y emv‡j, F = krv 

†¯UvK&m cixÿvi gva¨‡g cÖgvY K‡ib, k = 6
  vrF 6  GUvB †÷vK&m-Gi m~Î| 

 

6.7.2 AšÍ‡e‡Mi ivwkgvjv (Expression for Terminal Velocity)t 
 

g‡b Kwi,  mv› ª̀Zv ¸Yv¼,  NbZ¡ wewkó cÖevnxi wfZi w`‡q r e¨vmv‡a©i Ges  NbZ¡ wewkó †Kv‡bv †MvjK v 

AšÍ‡e‡M cZbkxj| 

†Mvj‡Ki AvqZb, 

3

3
4 rV   

†Mvj‡Ki NbZ¡  n‡j Gi Dci AwfKl© RwbZ wb¤œgyLx ej, grF  3

3
4

   

cÖevnxi NbZ¡  n‡j e¯‘i Dci cøeZv RwbZ E×©gyLx ej, grF   3
1 3

4
 

v AšÍ‡e‡M cZbkxj e ‘̄i Rb¨ cÖevnxi mv›`ªZv RwbZ E×©gyLx ej, vrF 62    

ZLwb AšÍ‡e‡Mi cÖvß nq hLb e ‘̄ Dci wb¤œgyLx ej Ges Ea©gyLx jwä ej mgvb nq| 

AZGe, AšÍ‡e‡Mi kZ©vbymv‡i, 21 FFF   

ev,  vrgrgr  6
3
4

3
4 33   

ev,   grgrgrvr   333

3
4

3
4

3
46  

ev, 

 



9
2 2 grv


  … … … … … … ……… ……… …… ……… ……… … (6.26) 

GUvB AšÍ‡e‡Mi ivwkgvjv|  

AZGe (6.26) mgxKiY †_‡K AšÍ‡eM m¤ú‡K© Avgiv ej‡Z cvwi AšÍ‡eMt 

1| †Mvj‡Ki e¨vmv‡a©i mgvbycvwZK| 

2| †Mvj‡Ki Dcv`v‡b NbZ¡ Ges gva¨‡gi Nb‡Z¡i cv_©‡K¨i mgvbycvwZK, †Mvj‡Ki Dcv`v‡bi NbZ¡ †ewk n‡j AšÍ 

†eM †ewk nq| Avevi gva¨‡gi NbZ¡ evo‡j AšÍ †eM Kg nq| 

3| gva¨‡gi mv›`ªZv ¸Yv‡¼i e¨šÍvbycvwZK| †ewk mv› ª̀ gva¨‡g †Mvj‡Ki AšÍ‡eM Kg nq| 

 

 6.7.3 †Kv‡bv cÖevnxi mv› ª̀Zv ¸Yv¼ wbY©q (Determination of the Coefficient of Viscosity 
of a Fluid) t 
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†h cÖevnx c`v‡_©i mv›`ªZv ¸bv¼  wbY©q Ki‡Z n‡e Zvi NbZ¡   Rvbv _vK‡Z n‡e| GKwU `vMKvUv wmwjÛvi 

AvK…wZi gvc‡PvO wb‡q wb‡Y©q cÖevnx c`v_© Øviv c~iY Ki‡Z n‡e| Gevi gvc‡Pv‡Oi Mv‡q Dj¤̂ eivei wbw ©̀ó l  
`~iZ¡ wb‡q `vM w`‡q K‡qKwU As‡k fvM Ki‡Z n‡e (wPÎ 6.29)| Rvbv   Nb‡Z¡i Ges GKB AvqZ‡bi †QvU †QvU 

K‡qKwU †MvjK wb‡q ø̄vBW K¨vwjcvm© w`‡q e¨vmva© r  wbY©q Ki‡Z n‡e| GLb avZe †MvjK¸‡jv‡K cÖevnx Zi‡j 

wfwR‡q GKwU †MvjK‡K gvc‡Pv‡Oi Zi‡ji Dci Av‡ Í̄ K‡i Qvo‡Z n‡e †hb †MvjKwU Zij ¯ú‡k©i c~‡e© †Kv‡bv 

†eM cÖvß bv nq| Gevi ÷cIqv‡Pi mvnv‡h¨ †Mvj‡Ki Rb¨ †Pv‡Oi Dci w`‡K (cÖevnxi g‡a¨) l  `~iZ¡ AwZµ‡gi 

mgq wbY©q Ki‡Z n‡e| Aci GKwU †MvjK GKB fv‡e Zi‡ji Dci †Q‡o w`‡q Av‡Mi cwigvcK…Z 

`~iZ¡ AwZµ‡gi ci †_‡K l  ~̀iZ¡ AwZµ‡gi mgq wbY©q Ki‡Z n‡e| GB fv‡e Ki‡Z _vK‡j †`Lv 

hv‡e wbw ©̀ó `~iZ¡ AwZµ‡gi ci †MvjK¸wj wb‡Pi w`‡K G‡m GKB l  `~iZ¡ mgvb mg‡q AwZµg 

Ki‡Q| A_©vr †MvjKwU AšÍ‡eM cÖvß n‡q‡Q| GB mgq t  n‡j AšÍ‡eM, 

lv
t

  

(6.26) mgxKiY †_‡K †jLv hvq, 

 
v

gr
9

2 2 



  

GB mgxKi‡Yi mKj ivwk Rvbv _vKvq mv›`ªZv ¸Yv¼ wbY©q Kiv hvq| 

 

MvwYwZK D`vniY 6.13 : 

33 kgm1095.0   NbZ¡ I m10-6
 e¨vmva© wewkó GKwU †Z‡ji we›`y evqyi gva¨‡g 

co‡Q| evqyi NbZ¡ 1.293 kgm-3 Ges mv›`ªZv ¸Yv¼ 

31.81 10  Pas  n‡j †Zj we›`yi AšÍ‡eM wbY©q Kiæb|  

(g = 9.8 ms-2). 
 

mgvavb : Avgiv Rvwb,  

AšÍ‡eM,  

 



9
2 2 grv


  

gvb emv‡j, 

6 2

3

2 (10 ) (950 1.293) 9.8 = 
1.81 10

v




   
 

 

ev,  

910
81.19

8.9948.7072 



v  

ev,  

910
81.19

8.9948.7072 



v   

ev,  

91141 10v    

ev,  

-16 ms10141.1 v  

DËit 

-6 -11.141 10 ms  

 

MvwYwZK D`vniY 6.14 : 1cm e¨vmv‡a© GKwU evqyi ey`ey` GKwU `xN© Zij ¯Í‡¤¢i wbP †_‡K Dc‡i DV‡Q| Gi 

AšÍ†eM 0.21 cms-1
 n‡j Zi‡ji mv›`ªZv ¸Yv¼ wbY©q Ki| †`qv Av‡Q Zi‡ji NbZ¡ 1.47 gcm-3  

Ges evqyi NbZ¡ 

D‡cÿv Kiv n‡q‡Q| 

 

mgvavb : Avgiv Rvwb,  

mv›`ªZv ¸Yv¼,  

 
v

gr
9

2 2 



   

  †`qv Av‡Q, 

  †Z‡ji NbZ¡, 

33 kgm1095.0  = 950 kgm-3
 

  †Zj we›`yi e¨vmva©, 

-6 = 10  mr  

  evqyi NbZ¡, ' = 1.293 kgm-3
 

  evqyi mv›`ªZv ¸Yv¼, 

31.81 10  Pas    

  AwfKl©R Z¡iY, g = 9.8 ms-2
 

  Aš—‡eM, ?v  

 

 l { 

wPÎ 6.29 

  †`qv Av‡Q, 

  ey`ey‡`i e¨vmva©, 

-2 = 10  mr  

  evqyi NbZ¡,  = 0 kgm-3
 

  Zi‡ji NbZ¡, ' = 1.47 gcm-3  

                                    = 1.47 103 kgm-3
 

  Aš—‡eM, v =  ̶  0.21 10-3 ms-1
 

  AwfKl©R Z¡iY, g = 9.8 ms-2
 

  Zi‡ji mv›`ªZv ¸Yv¼, ?  
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GLv‡b, ey`ey` Dci w`‡K AwfKl© e‡ji weiæ‡× Dci w`‡K DV‡Q ZvB Gi †eM FYvZ¥K| 

gvb emv‡j, 

   
 

22 3

3

2 10 0 1.47 10 9.8

9 0.21 10






    


  
 

ev,  3

34

1021.09
101047.18.92








  

ev,  

410
21.09

47.18.92 



  

ev,  

410
21.09

47.18.92 



   

ev,  15.29 Pas    

DËi: 15.29 Pas  

 

 

mvi-ms‡ÿc :  

 †÷vK&‡mi m~Î t †÷vK&m cÖgvY K‡i‡Qb †h r e¨vmv‡a©i GKwU ÿz`ª †MvjK  mv›`ªZv¼hy³ †Kv‡bv gva¨‡gi 

ga¨ w`‡q v AšÍ †e‡M co‡Z _vK‡j, †Mvj‡Ki Dci mv›`ªZvRwbZ weiæ× ej, vrF 6  

 AšÍ‡eM t e ‘̄i Dci mv›`ªZv RwbZ E×©gyLx ej Ges AwfKl© RwbZ wb¤œgyLx ej mgvb n‡j e ‘̄wU mg‡e‡M 

co‡Z _v‡K| e ‘̄i GB mg‡eM‡K AšÍ‡eM e‡j|  

 AšÍ‡e‡Mi ivwkgvjv t  mv›`ªZv ¸Yv¼,  NbZ¡ wewkó cÖevnxi wfZi w`‡q r e¨vmv‡a©i Ges  NbZ¡ wewkó 

†Kv‡bv †Mvj‡Ki  AšÍ‡eM, 

 



9
2 2 grv


  

 

 

 

cv‡VvËi g~j¨vqb-6.7 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| cZbkxj e„wói †duvUv AšÍ‡eM jvf K‡i- 

 K. cvwbi c„ôUv‡bi Rb¨|    

 L. evqyi mv›`ªZv e‡ji Rb¨|   

 M. evqy cÖev‡ni e‡ji Rb¨|   

 N. evqy I cvwbi †duvUvi Nl©‡Yi Rb¨| 

 

2| GKB f‡ii 1r  I 2r  e¨vmv‡a©i `ywU †MvjK GKwU mv›`ª gva¨‡g Aev‡a co‡Q| †MvjK `ywUi AšÍ‡e‡Mi AbycvZ- 

 K. 1:1    

 L. 21 : rr     

 M. 12 : rr    

 N. 21 : rr  
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 c„ôUvb I mv›`ªZv msµvšÍ K‡qKwU NUbv 

Few Phenomena Regarding Surface Tension and Viscosity 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 c„ôUvb msµvšÍ K‡qKwU mvaviY NUbv e¨vL¨v Ki‡Z cvi‡eb| 

 mv›`ªZv msµvšÍ K‡qKwU mvaviY NUbv e¨vL¨v Ki‡Z cvi‡eb| 

 

 

8.1 c„ôUvb m¤úwK©Z K‡qKwU NUbv t 

 

1| cvwb‡Z GKLÛ Kc©~i †dj‡j Zv‡K BZ¯ÍZ bovPov Ki‡Z †`Lv hvq| Kc~©i cvwb‡Z ª̀eYxq| Kc~©i 

cvwbi ms¯ú‡k© G‡j Kc©~‡ii L‡Ûi †Kv‡bv †Kv‡bv RvqMv Aci RvqMvi †P‡q †ewk ª̀exf~Z nq| †h RvqMvq Kc~©i 

†ewk ª̀exf~Z nq †mLvbKvi cvwb Kc~©i Øviv `~wlZ nIqvq †mLvbKvi c„ôUvb Ab¨ RvqMvi †P‡q †ewk K‡g hvq| 

c„ôUv‡bi cv_©‡K¨i Rb¨ GKwU Amg ej Kc©~‡ii Dci wµqv K‡i| ZvB Kc©~‡ii LÛwU 

G‡jv‡g‡jvfv‡e BZ¯ÍZ bovPov K‡i| 

2| GKwU is Kivi Zzwj cvwb‡Z Wywe‡q evB‡i Avb‡j Zzwji AvukMywj ci¯ú‡ii m‡½ Rwo‡q hvq| 

cvwb‡Z †Wvev‡bv Ae ’̄vq AvukMywj duvK duvK Ae¯’vq _v‡K| KviY cvwbi wfZ‡i c„ôUvb _v‡K bv, 

ZvB Avuk¸wj‡K KvQvKvwQ Uvbvi ej wµqv K‡i bv| evB‡i Avb‡j AvukMywji g‡a¨ cvwbi †h 

cvZjv mi AvU‡K _v‡K, c„ôUv‡b Kv‡Q m‡i Av‡m Ges wb‡R‡`i g‡a¨ Rwo‡q hvq(wPÎ 6.30)| 

3| DËvj mgy‡`ªi Dci †Zj Qwo‡q w`‡j eo eo †XD †_‡g hvq| weï× cvwbi c„ôUvb ˆZjv³ 

cvwbi c„ôUvb A‡cÿv A‡bK †ewk| mgy‡`&ª †Zj Qwo‡q c‡o| wcQ‡b weï× cvwb †_‡K hvq| ZvB †XD Gi mvg‡bi 

w`‡Ki cvwbi c„ôUvb wcQ‡bi cvwbi c„ôUvb A‡cÿv n«vm cvq| wcQ‡bi D”P c„ôUvbhy³ cvwb mvg‡bi wbgœ 

c„ôUvbhy³ cvwb‡K wcQ‡b Uv‡b| d‡j †XD Gi D”PZv K‡g hvq| 

4| cvwb‡Z †Zj Xvj‡j †Zj cvwbi Dci Qwo‡q c‡o| weï× cvwbi c„ôUvb †Z‡ji c„ôUvb A‡cÿv †ewk nIqvq 

†Z‡ji Dci GKwU Uvb ej KvR K‡i| GB Uv‡bi d‡j †Zj mg¯Í cvwbi Z‡ji Dci Qwo‡q c‡o|  

5| cwi®‹vi cvwb‡Z wgwn P‡Ki Muy‡ov †djvi ci G‡Z `y-GK †duvUv A¨vj‡Kvnj †dj‡j Muy‡ov¸wj `ªæZ cvwbi c„‡ô 

Qwo‡q c‡o| A¨vj‡Kvnj cvwbi ms¯ú‡k© G‡j †mLvbKvi c„ôUvb K‡g hvq wKš‘ Ab¨w`‡Ki c„ôUvb †ewk _vKvq 

Muy‡ov¸wj Amg e‡ji Aax‡b c‡o| d‡j Zviv `ªæZ cvwbi c„‡ô Qwo‡q c‡o| 

6| QvZvi Kvco, el©vwZ (rain coat) ev Zuveyi Kvc‡oi ga¨ w`‡q e„wói cvwb XyK‡Z cv‡i bv| GB ai‡bi Kvc‡o 

†h m~² wQ`ª _v‡K Zvi g‡a¨ evqy mn‡R P‡j †h‡Z cv‡i| wKš‘ e„wói cvwb H wQ`ª w`‡q M‡j 

hvq bv| KviY c„ôUv‡bi Rb¨ e„wói cvwb †Qv‡Uv †Qv‡Uv †Mvj we›`yi AvKvi aviY K‡i Ges 

Kvc‡oi Dci w`‡q Mwo‡q c‡o hvq| 

7| GKwU †jvnvi m~P‡K AvovAvwofv‡e mveav‡b cvwbi c„‡ô ïB‡q w`‡q m~PwU cvwb‡Z bv 

Wy‡e fvm‡Z _v‡K| cvwbi c„ôUvb a‡g©i Rb¨ Giƒc nq| †hLv‡b m~PwU fv‡m †mLvbKvi 

cvwbi Zj GKUz AebwgZ nq| GRb¨ m~P I cvwbi we‡f`Z‡j wµqvkxj c„ôUvb EaŸ©gy‡L wµqv K‡i m~‡Pi IRb‡K 

cÖwZwgZ K‡i (wPÎ 6.31)| ZvB m~P cvwb‡Z ‡f‡m _v‡K| 

cvV-6.8 

wPÎ 6.31 

wPÎ 6.30 
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8| gkv I Ab¨vb¨ KxU cZ½‡K cvwbi Dci w`‡q †n‡U †h‡Z †`Lv hvq| cvwbi DcwiZj 

c„ôUv‡bi Kvi‡Y GKwU Uvb Kiv cvZjv c ©̀vi b¨vq AvPiY K‡i| ZvB nvjKv KxU cZ‡½i cv 

cvwbi DcwiZ‡j †h ’̄v‡b _v‡K †mLv‡bi cvwbi Zj GKUz AebwgZ n‡q Zvi IR‡bi mgvb 

c„ôUvb EaŸ©gy‡L wµqv K‡i IRb‡K cÖwZwgZ K‡i (wPÎ 6.32)| ZvB cv bv wfwR‡q Ges bv 

Wy‡e ¯̂vfvweK fv‡e PjvPj Ki‡Z cv‡i| 

9| gqjv Kvco cwi¯‹vi Kivi Rb¨ cvwb‡Z wWUvi‡R›U †gkv‡bv nq| cvwbi c„ôUvb A‡cÿvK…Z †ewk nIqvq 

Kvc‡oi wQ ª̧̀ wj‡Z mn‡R XyK‡Z cv‡i bv| cvwb‡Z wWUvi‡R›U †gkv‡j cvwbi c„ôUvb K‡g hvq| d‡j Kvc‡oi 

wQ`ª̧ wj‡Z cvwb †ewk Mfx‡i cÖ‡ek Ki‡Z cv‡i Ges gqjv mn‡RB `~i Ki‡Z cv‡i| 

10| GKwU Kv‡Pi bj‡K DËß Ki‡j b‡ji DËß cÖvšÍwU †MvjvKvi n‡q hvq| KvP‡K DËß Ki‡j KvP M‡j Zi‡j 

cwiYZ nq| c„ôUv‡bi Rb¨ Zij KvP c„‡ôi †ÿÎdj b~¨bZg ivLvi †Póv K‡i| †h‡nZz †Mvj‡Ki c„ôZ‡ji †ÿÎdj 

me©wbgœ ZvB KvPb‡ji †h cÖvšÍwU Mig Kiv nq †mB cÖvšÍwU M‡j wM‡q †MvjvKvi n‡q hvq|  

 

8.2 ˆKwkKZv m¤úwK©Z K‡qKwU NUbv t 

 

ˆKwkKZvi Rb¨ eøwUs KvMR Kvwj ï‡l †bq, ¯úÄ cvwb †kvlY K‡i, cj&‡Z †Zj Uv‡b, †Zvqv‡j ª̀yZ 

Mv‡qi cvwb †kvlY K‡i| G‡`i cÖ‡Z¨‡KiB AmsL¨ miæ iÜ« Av‡Q Ges Zi‡ji ms¯ú‡k© G‡jB Zij i‡Ü«i g‡a¨ 

Xy‡K c‡o|  gvwUi miæ wQ`ª w`‡q wb‡Pi †fRv gvwU †_‡K cvwb GB Kvi‡Y Ic‡i D‡V Ic‡ii gvwU‡K mim iv‡L| 

†e‡jgvwUi wQ`ª̧ wj e‡ov e‡j wb‡Pi cvwb †ewk Ic‡i DV‡Z cv‡i bv, †mRb¨ †e‡jgvwUi DciUv ïK‡bv nq| 

KswµU I B‡Ui g‡a¨ AmsL¨ miæ iÜ Av‡Q| ZvB †fRv gvwU †_‡K cvwb †kvlY K‡i †`qvj †hb wm³ ev W¨v¤ú bv 

nq †mB Rb¨ gvwUi Kv‡Q W¨v¤ú-cÖæ‡di GKwU ¯Íi †`qv nq|  

AwfKl©nxb ¯’v‡bi †Kv‡bv ‰KwkK b‡j c„ôUv‡bi Rb¨ Zi‡ji DbœwZ †iva Kivi Rb¨ †Kv‡bv ej wµqv K‡i bv| ZvB 

b‡ji ˆ`N©̈  mmxg n‡j bjwU fwZ© n‡q hvIqvi c‡i cvwb Avi DV‡e bv| Gi KviY cvwb Aci cÖvšÍ w`‡q †ewi‡q 

hvIqvi †Póv Ki‡j c„ôUv‡bi Rb¨ cvwb Avevi b‡j Xy‡K Avm‡e| D‡jøL¨, G‡ÿ‡Î b‡ji cÖv‡šÍ Zijc„ô mgZj 

_vK‡e| 

 

8.3  mv› ª̀Zv m¤úwK©Z K‡qKwU NUbv  t 

 

1| evqyi ga¨ w`‡q evwiwe› ỳi cZb mv›`ªZv wel‡qi GKwU my›`i D`vniY| ÿz`ª evwiwe› ỳi 

e¨vmva© cÖvq m10 5
 Ges evqyi mv›`ªZv¼ 1.8 Pas  ai‡j evwiwe› ỳi AšÍ‡eM nq cÖvq 

1210-2 ms-1
 GRb¨ ÿz`ª evwiwe›`y¸wj bv c‡o †g‡Ni AvKv‡i †f‡m †eovq| wKš‘ evwiwe›`yMywj 

AvKv‡i eo n‡j AšÍ‡eM e„w× cvq| ZLb Avi ‡m¸‡jv †f‡m †eov‡Z cv‡i bv, e„wóiƒ‡c wb‡P 

†b‡g Av‡m| 

2| hw` e¯‘i NbZ¡ gva¨‡gi NbZ¡ A‡cÿv Kg nq nq Z‡e ¯úóB †evSv hvq AšÍ‡eM FYvZ¥K 

n‡e A_©vr e¯‘i †eM EaŸ©gyLx n‡e| GRb¨ evqy ev †h‡Kv‡bv M¨v‡mi ey`ey` cvwbi wb‡P †_‡K 

Ic‡i I‡V| 

3| c¨vivmyU wb‡q DPz †_‡K jvd †`qvi NUbvi mv‡_ mv›`ªZv RwoZ| wbw`©ó †eM cÖvß nevi ci hLb c¨vivmyU Ly‡j 

†`qv nq ZLb c¨vivmy‡Ui mv‡_ ‡j‡M _v‡K evqy c¨vivmy‡Ui †eM cÖvß nq wKš‘ Zvi cv‡ki evhy w¯’i _v‡K d‡j evqyi 

`yB ¯Í‡ii g‡a¨ Av‡c‡ÿK †eM m„wó nq| Gi Kvi‡Y GKwU EaŸ©gyLx mv›`ªZv e‡ji m„wó nq| †eM e„w×i mv‡_ mv‡_ 

mv›`ªZv ejI e„w× cvq| hLb c¨vivmyUv‡ii IRb Ges mv›`ªZv ej  mgvb n‡q hvq ZLb 

AšÍ †e‡M ax‡i ax‡i wbivc‡` wb‡P †b‡g Av‡m wPÎ (6.33)| 
4| eqvg (Kv‡Pi cvÎ) hLb PvgP w`‡q wmivc †Zvjv nq ZLb wmiv‡ci GKwU wPKb aviv 

PvgP †_‡K eqv‡g c‡o| Aci c‡ÿ gayi eqvg †_‡K †Zvjv nq ZLb gayi GKwU †gvU 

wPÎ 6.32 

wPÎ 6.33 

wPÎ 6.34 
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aviv PvgP †_‡K eqv‡g c‡o| Gi KviY n‡jv gayi mv›`ªZv ¸Yv¼ wmiv‡ci mv› ª̀Zv ¸Yv¼ A‡cÿ †ekx| ZvB gayi 

Av‡cwÿK †eM wmiv‡ci Av‡cwÿK †eM A‡cÿv Kg| ZvB wmiv‡ci Zzjbvq gayi A‡bK ax‡i ax‡i ‡gvUv avivq 

PvgP †_‡K eqv‡g c‡o (6.34)| 

 

e¨envwiK-5 t fvwY©qvi c×wZ e¨envi K‡i w ’̄wZ ’̄vcKZvi 

Bqvs Gi ¸Yv¼ wbY©q| 
Determination of Young's Modulus of the material of a wire by Vernier Method 

    

ZË¡t- Avgiv Rvwb, w¯’wZ¯’vcK mxgvi g‡a¨ Aby‰`N©̈  cxob I Aby‰`N©̈  weK…wZi AbycvZ GewU aªæe 

msL¨v| G‡K Bqvs ¸Yv¼ e‡j| 

AZGe, Bqvs ¸Yv¼,  Y  ‰`N ©̈  cxob

‰`N¨©  weKw„ Z

  

F FLAY l AlL
   

ev, 2

mgLY
r l

   

ev, 2

gL mY
r l

    … … … … ………………………………… (6.27) 

GLv‡b,  

m   cÖhy³ (Pvcv‡bv) fi, L   Zv‡ii Avw` ˆ`N©̈ , r   Zv‡ii e¨vmva©,  Ges l  Zv‡ii ˆ`N©̈  e„w×| 

 

h‡š¿i eY©bv t 

†h Dcv`v‡bi Zv‡ii Bqs-Gi ¸Yv¼ wbY©q Ki‡Z n‡e †mB Dcv`v‡bi Zvi †_‡K mgvb ‰`‡N©̈ i `ywU Zvi 

†K‡U wb‡q my`„p †Kvb Aej¤̂b †_‡K Dj¤̂ fv‡e Szwj‡q †`qv nq (wPÎ 6.35)| Gi GKwU‡K cixÿYxq Zvi Ges 

AciwU mv‡cÿ Zvi e‡j| cixÿvaxb Zv‡ii wbP cÖv‡šÍ fvwb©qvi †¯‹j Ges mv‡cÿ Zv‡ii wbP cÖv‡šÍ cÖavb ‡¯‹j 

Ggb fv‡e hy³ Kiv nq †hb †¯‹j ỳwU Mv‡q Mv‡q jvMv _v‡K Ges Nl©Ywenxb fv‡e PjvPj Ki‡Z cv‡i| †¯‹j ỳwUi 

wb‡P ỳwU fi Pvcv‡bvi Rb¨ `ywU ûK Szjv‡bv nq Ges cÖ‡qvRbxq fi Pvwc‡q Zvi `ywUK Uvb Uvb K‡i ivLv nq GB 

fi‡K cÖviw¤¢K ev k~b¨ fi e‡j| 

Kvh©c×wZ t 

1| cÖ_‡g wgUvi †¯‹j w`‡q Syjb we› ỳ †_‡K fvwb©qvi †¯‹‡ji ûK ch©šÍ Zv‡ii ˆ`N©̈  L  cwigvc Ki‡Z n‡e| 

2| ¯¿æ M‡Ri mvnv‡h¨ Zv‡ii wewfbœ ¯’v‡b e¨vm cwigvc K‡i Mo e¨vmva© r wbY©q Ki‡Z n‡e | 

3| r  wbY©‡qi ci Zv‡ii cȪ ’‡”Q‡`i †ÿÎj 

2A r  wbY©q K‡i Gi mv‡_ Amn cxob w`‡q ¸Y K‡i Amn fvi 

wbY©q Ki‡Z n‡e | 

4| Gevi cÖavb †¯‹j I fvwb©qvi ‡¯‹‡ji cvV wb‡q k~b¨ IRb Ae¯’vq cvV x
0

 Q‡K wjwce× Ki‡Z n‡e | 

5| fvwb©qvi ‡¯‹‡ji û‡Ki 0.5 kg fi Pvwc‡q `yB †¯‹j †_‡K cvV 1x  wb‡q ˆ`N©̈  e„w× 1x x
0

 wbY©q K‡i Q‡K 

wjwce× Ki‡Z n‡e | 

6| Avevi fvwb©qvi ‡¯‹‡ji û‡Ki Av‡iv 0.5 kg fi Pvwc‡q `yB †¯‹j †_‡K cvV 2x  wb‡q †gvU 1 kg Pvcv‡bv f‡ii 

Rb¨ ˆ`N©̈  e„w× 2 0x x  wbY©q Ki‡Z n‡e |  

7| GKB fv‡e cÖwZevi 0.5 kg fi Pvwc‡q ỳB †¯‹j †_‡K cvV wb‡q †gvU Pvcv‡bv f‡ii Rb¨ ˆ`N©̈  e„w× wbY©q 

Ki‡Z n‡e| GLv‡b jÿ¨Yxq †h, Pvcv‡bv fi †hb Amn f‡ii A‡a©‡Ki †ekx bv nq| 

wPÎ 6.35 

cvV-6.9 
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†jLwPÎ AsKbt- 

GLb X  Aÿ  eivei fi m  Ges Y  Aÿ eivei ˆ`N©̈  e„w× l †jLwPÎ A¼b Ki‡Z n‡e|  

(6.27) mgxKi‡Y m x  Ges l y  ewm‡q cvB,  

 

2

gL xY
r y

    

ev,  2

gLy x
r Y

  

ev,  0y mx   ……………………………………… (6.28) 

GLv‡b, 2

gLm
r Y

  

(6.28) mgxKiYwU g~j we›`yMvgx mij †iLvi mgxKiY| AZGe m l  †jLwPÎwU g~j we›`yMvgx mij †iLv n‡e| 

QK n‡Z cÖvß cvV †jL KvM‡R ewm‡q m l  †jLwPÎ A¼b Kwi (wPÎ 6.36)| 

‡jLwP‡Îi cQ›`bxq we› ỳ n‡Z X I Y  A‡ÿi Dci j¤ ̂A¼b K‡i 

m
l

 Gi AbycvZ wbY©q K‡i (6.27) mgxKi‡Y 

emv‡Z n‡e| †h‡nZz mgxKi‡Yi Ab¨vb¨ ivwk¸‡jv Rvbv I cwigvcK„Z †m‡nZz Y Gi gvb cvIqv hv‡e| 

 

ch©‡eÿY I mwbœ‡ekb t 

¯Œz M‡Ri jwNô MYb, C  ................mm.      fvwb©qvi aªæeK,        V ................... mm. 
 

QK - 1: ¯Œz M‡Ri mvnv‡h¨ Zv‡ii e¨vmva© wbY©‡qi QK  

c
h
©‡
e
ÿ

Y
 
m
s
L
¨
v
 

cÖavb 

†¯‹j cvV,  

M  
 

e„ËvKvi 

†¯‹‡j fvM 

msL¨v, 

S 

jwNó 

MYb,  

C  
 

AvcvZ e¨vm, 

M + SC  
 
 

Mo AvcvZ 

e¨vm, 

 
 

hvwš¿K ÎywU,  

 e  
 
 

cÖK…Z e¨vm d 
= Mo AvcvZ 

e¨vm – ( e)  
 

cÖK…Z e¨vm 

d 
 
 

e¨vmva©  

r=
m
l

 

 

 mm 

 mm mm mm mm mm cm cm 

1.          

2.     

3.     

 

QK - 2: ˆ`N©̈  e„w× wbY©‡qi QK 

c
h
©‡
e
ÿ

Y
 
m
s
L
¨
v
 

fi  

 

m  
 

kg 

fi e„w×i mgq cvV fi n«v‡mi mgq cvV 

Mo ˆ`N©̈  

e„w× 

l= 1 2

2
l l

  

ˆiwLK 

†¯‹j 

cvV, M  

fwb©qvi 

†¯‹‡j 

fvM 

msL¨v, 

N 

fvwb©qvi 

ayªeK C  
 
 

†gvU cvV, 

x=  

M+NV  
 
 

ˆ`N©̈  

e„w× 

l1= 
x1-x0

 
 

ˆiwLK 

†¯‹j 

cvV, 

M  

fvwb©qvi 

†¯‹‡j 

fvM 

msLv  

N 

fvwb©qvi 

aªzeK C 
  
 

†gvU cvV  

M +NV   
 
 

ˆ`N©̈  

n«vm  

l2 = 
x2-x0

 
 

  mm 

 mm mm mm mm 

 mm mm mm m 
1 0            
2 0.5          
3 1.0          
4 1.5          
5 2.0          
6 2.5          

 l 

m O 

Y 

X 
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wnmve t  cixÿYxq Zv‡ii Dcv`v‡bi Bqs-Gi ¸Yv¼, Y = ……………Nm–2
 

djvdj t cixÿYxq Zv‡ii Dcv`v‡bi Bqs-Gi ¸Yv¼, Y = ........................ Nm–2  
mZ©KZv t  

1| Œ̄z wcP, e„ËvKvi † ‹̄‡ji fvM msL v̈ Ges jwNô MYb mZK©Zvi mv‡_ wbY©q Kiv n‡jv|  

2| mZ©KZvi mv‡_ ¯¿æ M‡Ri mvnv‡h¨ Zv‡ii wewfbœ ¯’v‡b e¨vm wbY©q K‡i Zvi Mo‡K A‡a©K K‡i e¨vmva©  wbY©q Kiv 

n‡q‡Q| 

3| ûK `ywU‡Z cÖ‡qvRbxq fi Pvwc‡q Zvi `ywU‡K †mvRv Kiv n‡q‡Q Ges GB fi‡K k~b¨ fi aiv n‡q‡Q|  

4| û‡Ki Dci fi Pvcv‡bvi mgq mZ©KZvi mv‡_ fi ivLv n‡q‡Q †hb Zvi ỳwU `yj‡Z ïiæ bv K‡i| 

5| Amn IR‡bi A‡a©‡Ki †ekx IRb Pvcv‡bv nqwb| 

6| mg¯Í fi Pvcv‡bvi ci Gevi GKwU GKwU K‡i fi bvwg‡q ˆ`N© n«v‡mi cvV †bqv n‡q‡Q| 

 

 

P~ovšÍ g~j¨vqb 

K. eûwbe©vPwb cÖkœt 

1| GKwU Zvi‡K †K‡U mgvb `yB UzKiv Kiv n‡jv| GLb GwU †h m‡e©v”P fvi mn¨ Ki‡Z cvi‡e Zv n‡jv 

K. c~‡e©i GK PZz_©vsk L. c~‡e©i A‡a©K M. c~‡e©i mgvb  N. c~‡e©i wØ¸Y 

2| Zij ev KwV‡bi Zzjbvq M¨vmxq c`v‡_©i  

K. AvqZb weK…wZ ¸Yv¼ ÿz`ªZg L. AvqZb weK…wZ ¸Yv¼ m‡e©v”P  

M. K…šÍb ¸Yv¼ m‡e©v”P   N. AvqZb I K…šÍb ¸Yv¼ m‡e©v”P 

3| GKwU Zv‡ii GK cÖvšÍ `„pfv‡e AvUwK‡q Aci cÖv‡šÍ M fi Szjv‡bv n‡j hw` ˆ`N©̈  weK…wZ l  nq Z‡e K…Z KvR 

  K. k~b¨  L. Mgl
2
1

 M. Mgl  N. Mgl2  

4| Uvb Kiv Zv‡i  GKK AvqZ‡b mwÂZ kw³ 

K. 22L
Yl

 L. 

L
Yl
2

  M. 

2

2

2L
lY

  N. 

2

2

2L
Yl

 

5| cqm‡bi AbycvZ KLbB †Kvb gv‡bi mgvb n‡Z cv‡i bv? 

K. 01.0   L. 1.0   M. 3.0   N. 6.0  

6| GKB c`v‡_©i ˆZwi `yBwU Zvi A  Ges B | Zvi `ywUi ˆ`N©̈  I e¨v‡mi AbycvZ h_vµ‡g 1:2 Ges 2:1| GKB 

e‡j Zvi `ywU‡K Uvbv n‡q G‡`i ˆ`N©̈ e„w×i AbycvZ  

K. 2:1  L. 1:4  M. 1:8  N. 8:1 
7| Zi‡ji c„ôUv‡bi D™¢‡ei KviY n‡jv 

K. msmw³ ej    L. AvmÄb ej  

M. AYy¸‡jvi g‡a¨ gnvKl© ej  N. AYy¸‡jvi cvi¯úwie weKl©Y ej 

8| GKwU wbw`©ó AvqZ‡bi †Kv‡bv c`v‡_©‡K wewfbœ AvKvi †`qv n‡jv| †Kvb AvK…wZi †ÿ‡Î H AvqZ‡bi c„‡ôi 

†ÿÎdj me©wb¤œ n‡e? 

K. k¼z  L. †PvO  M. †MvjK N. NbK 

9| ỳB gyL †Lvjv GKwU Kv‡Pi  ˆKwkK b‡j wKQy cvi` Av‡Q| b‡j cvi` Z‡ji AvK…wZ †KvbwU n‡e? 

 

 

10| GKwU cvwbi cv‡Î GKwU ˆKwkK bj Dj¤̂fv‡e AvswkK Wyev‡bv Av‡Q| cvwbi cvÎmn ˆKwkK bj wjd&‡U ivLv 

Av‡Q| KLb b‡j cvwbi D”PZv me©vwaK n‡e? hLb wjd&wU- 

K M 

L N 
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1cm 
l = 1m 

m=5kg 

K. w ’̄i Av‡Q L. mg‡eM DV‡Q ev bvg‡Q M. mgZ¡i‡Y DV‡Q N. mgZ¡i‡Y bvg‡Q 

11| wb‡¤œv³ †KvbwUi Dci ¯úk©‡KvY wbf©i K‡i bv? 

K. Zij c„‡ôi ‡ÿÎdj L. ZvcgvÎv  M. KwV‡bi cÖK…wZ N. Zi‡ji cÖK…wZ 

12| GKwU Kvco‡K †gvg w`‡q Nl‡j KvcowU cvwb wb‡ivaK wnmv‡e KvR K‡i| Gi KviY n‡jv †gvg w`‡q Nlvi 

d‡j ¯úk©‡Kv‡Yi cwiewZ©Z gvb ()- 

K.  > 90 L.   = 90   M.  < 90 N.  < 0 
13| GKwU ˆKwkK b‡j cvwb cm10  D”PZvq D‡V| hẁ  b‡ji cȪ ’‡”Q‡`i †ÿÎdj c~‡e©i Zzjbvq GK PZz_vsk Kiv 

nq Z‡e b‡j cvwbi D”PZv n‡e- 

K. cm5.2  L. cm5    M. cm10  N. cm20  

14| Pvc e„w×‡Z Zi‡ji mv›`ªZv mvaviYZ  

K. e„w× cvq L. n«vm cvq M. AcwiewZ©Z _v‡K N. ZvcgvÎvi Dci wbf©ikxj  

15| mv›`ªZv ag© cwijwÿZ nq †Kej gvÎ  

K. Zi‡ji †ÿ‡Î  L. KwV‡bi †ÿ‡Î  M. KwVb I Zi‡ji †ÿ‡Î    N. M¨v‡mi †ÿ‡Î 

16| Amxg we¯Ív‡ii GKwU mv›`ª gva¨‡g †MvjvKvK…wZ GKwU ej Dci †_‡K ‡Q‡o †`qv n‡jv| wb‡Pi †Kvb 

†jLwPÎwU mg‡qi m‡½ ejwUi `ªæwZi cwieZ©b m~wPZ K‡i? 

 

 

 

 

 

 

 

 

17| GKB e¨vmv‡ai `ywU cvwbi we›`y evqy gva¨‡g 

1cms10 
 AšÍ‡e‡M co‡Q| cvwbi we›`y `ywU wg‡k GKwU we›`y‡Z 

cwiYZ n‡j bZzb AšÍ‡eM KZ n‡e? 

K. 

1

cms5


 L. 

1

cms10
    M. 

1

cms210 3
2



  N. 

1

cms310
  

18| M  Ges M8  f‡ii GKB avZzi `ywU wb‡iU †MvjK GKB mv‡_ mv›`ªZvhy³ Zi‡j †dj‡j Zv‡`I AšÍ‡eM v  

Ges nv  nq| Z‡e n  Gi gvb n‡e 

K. 2  L.4    M.8   N. 16 
 

L. m„Rbkxj cÖkœ t 

1| 

25m103   cȪ ’‡”Q‡`I †ÿÎdj wewkó GKwU 1m j¤v̂ avZe Zvi‡K my`„p `ywU we›`y‡Z Abyf~wgK fv‡e Uvb Uvb 

K‡i Uv½v‡bv Av‡Q| Gi mv‡_ 5kg f‡ii GKwU e¯‘‡K gm„Y û‡Ki mvnv‡h¨ Szwj‡q †`qv n‡jv| d‡j ZviwU 1cm 
wb‡P †b‡g G‡jv| 

 

 

 

 

 

K. cqm‡bi AbycvZ Kv‡K e‡j? 1 

L. ej cÖ‡qv‡M cÖmvwiZ Zvi nVvr wQ‡o †M‡j ZviwU Mig nq †Kb e¨vL¨v Kiæb| 2 

Dcv`vb 

2Nm Y  

iæcv 0.781011 

Zvgv 1.31011 
B¯úvZ 2.11011 
A¨vjygwbqvg 0.71011 

L. 

K. 
M. 

N. 

v 


 

v 


 

v 


 

v 


 

t  t  t  t  
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M.Zv‡ii Uvb wbY©q Kiæb| 3 

N. D‡jøwLZ cixÿvi gva¨‡g ZviwU wK Dcv`v‡bi ˆZwi Zv wbiƒcY Kiv m¤¢e wKbv MvwYwZK fv‡e we‡kølY 

Kiæb| 4 

2| GKwU ˆKwkK b‡j cvwb 10cm Dc‡i D‡V| GKB b‡j cvi‡`i AebwZ 3.42cm| cvi` I cvwbi NbZ¡ 

h_vµ‡g 

33kgm106.13  Ges 

33kgm10 
| cvwbi ¯úk©‡KvY 0 Ges cvi‡`i ¯úk©‡KvY 135  

K. c„ôUvb ej‡Z wK eySvq? 1 

L. †Kvb k‡Z© Zij cvÎ †fRvq ev †fRvq bv? e¨vL¨v Kiæb| 2 

M. cvi` I cvwbi c„ôUv‡bi AbycvZ wbY©q Kiæb| 3 

N. Dc‡i ewY©Z cixÿvwU ‡Kv‡bv K…wÎg DcMÖ‡n m¤úbœ Ki‡j djvdj wKiƒc n‡Zv? Avcbvi DË‡ii h_v_©Zv †`Lvb|4 

3| N‡ii †g‡S‡Z 15.29 Pas  mv›`ªZv ¸Yv‡¼i GKwU Zij Xvjv n‡jv| Zvi Dci GKwU KvP †cøU ivLv 

n‡jv| †cøUwUi ˆ`N©̈  cȪ ’ I D”PZv h_vµ‡g cm15 , cm10  Ges cm5.0 | Kv‡Pi NbZ¡ 

33 kgm105.2 - | KvPwU 

Zi‡ji Dci ivLvi ci ‡g‡S Ges Kv‡Pi gv‡S mm5.0  cyiæ GKwU Zi‡ji ¯Íi ˆZwi n‡jv| 

K. mv›`ªZv ¸Yv¼ Kv‡K e‡j? 1 

L. mvM‡i hLb RvnvR P‡j ZLb cvwbi ms¯ú‡k© _vKv `yBcv‡k¦© †dbv gZ AmsL¨ ey`ey` ˆZwi Kiv nq ‡Kb e¨vL¨v 

Kiæb| 2 

M. KvP LÛwU‡K 

1ms10 -
 †e‡M MwZkxj ivL‡Z KZ gv‡bi aªæe ej cÖ‡qvM Ki‡Z n‡e †ei Kiæb| 3 

N. cÖhy³ ej eÜ Ki‡j †Kb Ges KLb KvP LÛwU †_‡g hv‡e MvwYwZK fv‡e we‡kølY Kiæb| 4 

M. mswÿß DËi cÖkœ t 

1| Amn fvi I Amn cxob Kv‡K e‡j, wjLyb| 

2| Aby‰`N©̈  cxob I Aby‰`N©̈  weK…wZ Kv‡K e‡j, wjLyb| 

3| Bqs ¸Yv‡¼i msÁv wjLyb| Bqs ¸Yv‡¼i GKK Kx, wjLyb| 

4| AvqZb weK…wZ ¸Yv¼ Kv‡K e‡j, wjLyb| 

5| K…šÍb cxob I K…šÍb weK„wZ Kv‡K e‡j, wjLyb| 

6| „̀pZv ¸Yv¼ Kv‡K e‡j, wjLyb| 

7| K…šÍb †KvY ej‡Z Kx †evSvq, wjLyb| 

8| cqmb Abycv‡Zi msÁv wjLyb| Gi mxgv¯’ gvb Kx, wjLyb| 

9| cqmb AbycvZ‡K w¯’wZ ’̄vcK ¸Yv¼ ejv hvq wK bv Av‡jvPbv Kiæb| 

10| c„ôUv‡bi msÁv wjLyb| 
11| mvevb cvwb‡Z wKQy wMømvwib wgkv‡j ey`ey‡`i AvKvi eo Kiv hvq †Kb| 

12| c„ôUv‡bi msÁv w`b| 
13| c„ôkw³ Kv‡K e‡j, wjLyb| 

N. wek` DËi cÖkœ t 

1| ¯úk©‡KvY Kx Kx wel‡qi Dci wbf©i K‡i, wjLyb| 
2| ‰KwkKZv Kx? ˆKwkKZvi ỳwU D`vniY w`b| 

3| cvwb‡Z ‰KwkK bj †Wvev‡j cvwb Ic‡i I‡V wKš‘ †mB bj cvi‡` †Wvev‡j cvi` wb‡P bv‡g †Kb, wjLyb| 

4| mv›`ªZv‡¼i gvÎv wjLyb| 
5| †Kv‡bv b‡j Zij cÖevwnZ n‡j Zi‡ji †h ¯ÍiwU b‡ji ms¯ú‡k© _v‡K Zvi †eM Kx nq Ges †Kb, wjLyb| 
6| ª̀ZMvgx †Uª‡bi cv‡k `Ðvqgvb †Kv‡bv e¨w³ †Uª‡bi w`‡K Uvb Abyfe K‡i †Kb? e¨vL¨v Kiæb| 
7| mv›`ª gva¨‡g e¯‘i AšÍ‡eM gva¨‡gi mv›`ªZv‡¼i mgvbycvwZK bv e¨¯ÍvbycvwZK, wjLyb| 
8| †Kv‡bv e ‘̄ Zi‡ji ga¨ w`‡q covi mgq KLb AšÍ‡eM jvf K‡i, wjLyb| 
9| kxZKv‡j †gwk‡bi hš¿vsk AvU‡K hvq †Kb e¨vL¨v Kiæb| 
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O. MvwYwZK mgm¨v t 

1| 4 mm e¨v‡mi GKwU Zv‡i 50 kg f‡ii GKwU e ‘̄ Szwj‡q †`Iqv n‡jv| Zv‡ii 1 m ˆ`N©̈  e„w× †c‡q 1.02 
m n‡jv| Zv‡ii weK…wZ I cxob wbY©q Kiæb| 

2| 2 m ‰`‡N ©̈i I 1 cm2
 cȪ ’‡”Q‡`i †ÿÎdj wewkó GKwU Zv‡ii ‰`N©̈  eivei 104 N ej cÖ‡qvM Kiv n‡j Gi 

ˆ`N©̈  0.1 cm e„w× cvq| Zv‡ii Dcv`v‡bi Bqs ¸Yv¼ wbY©q Kiæb| 

3| GKwU B¯úv‡Zi Zv‡ii ˆ`N©̈  2 m, cȪ ’‡”Q‡`i †ÿÎdj 1 mm2
| ZviwUi cÖv‡šÍ 20 N ej cÖ‡qvM Ki‡j Gi 

ˆ`N©̈  e„w× wbY©q Kiæb| 

4| 1 eM©wgwjwgUvi cȪ ’‡”Q‡`i †ÿÎdj wewkó GKwU B¯úv‡Zi Zv‡ii ‰`N©̈  5% e„w× Ki‡Z n‡j KZ ej cÖ‡qvM 

Ki‡Z n‡e? B¯úv‡Zi Bqs ¸Yv¼ 21011 Nm-2
| 

5| 2 m `xN© I 1 mm e¨v‡mi GKwU Zv‡ii ˆ`N©̈  0.05 cm n‡j Zv‡ii e¨vm KZUzKz n«vm cv‡e? cqm‡bi 

AbycvZ,  = 0.25 | 

6| 50 cm `xN© I 0.01 cm e¨vmv‡a©i GKwU B¯úv‡Zi Zvi‡K †U‡b 0.1 cm e„w× Kiv n‡jv| Kv‡Ri cwigvY 

wbY©q Kiæb| B¯úv‡Zi Bqs ¸Yv¼ 21011 Nm-2
| 

7| cvwbi DcwiZ‡j Avj‡Zvfv‡e ivLv 3 cm `xN© GKwU myP‡K †U‡b Zzj‡Z mev©waK †h e‡ji cÖ‡qvRb Zv wbY©q 

Kiæb| cvwbi c„ôUvb 7210-3 Nm-1
| 

8| cvwbi DcwiZ‡j ivLv 0.75 m `xN© GKLÐ Zvi‡K †U‡b Zzj‡Z 10.910-2 N ej cÖ‡qvRb nq| cvwbi 

c„ôUvb wbY©q Kiæb|  

9| GKwU avZe cv‡Zi †ÿÎdj 10-2 m2
| GwU 210-3 m cyiæ †Z‡ji Av¯Íi‡Yi Dci ivLv Av‡Q| cvZ‡K 

310-2 ms-1 
†e‡M MwZkxj Ki‡Z Kx cwigvY Abyf‚wgK ej cÖ‡qvM Ki‡Z n‡e? †Z‡ji mv›`ªZv mnM 1.55 

Nsm-2
|  

10| 20 cm e¨vmv‡a©i GKwU avZe †MvjK GKwU Zi‡ji ga¨ w`‡q 2.110-2 ms-1 
cÖvšÍ †e‡M co‡Q| Zi‡ji 

mv›`ªZvsK 0.003 kgm-1s-1
| Zi‡ji mv›`ª ej wbY©q Kiæb| 

 

 

DËigvjv 

cv‡VvËi g~j¨vqb 6.1 t   1| (L)       2| (N)      3| (L)    4| (L)    

cv‡VvËi g~j¨vqb 6.2 t   1| (M)       2| (M)           3| (K)     4| (N)     

cv‡VvËi g~j¨vqb 6.3 t   1| (K)       2| (M)         

cv‡VvËi g~j¨vqb 6.4 t   1| (K)       2| (M)        

cv‡VvËi g~j¨vqb 6.5 t   1| (K)       2| (M)       3| (N)       

cv‡VvËi g~j¨vqb 6.6 t   1| (M)       2| (L)    

cv‡VvËi g~j¨vqb 6.7 t   1| (L)       2| (M) 

        

P‚ovšÍ  g~j¨vqb  

K. mvaviY eûwbe©vPbx cÖkœ t 1| (M) 2| (K)       3| (L)  4| (N)  5| (N)  

 6| (M) 7| (K)       8| (M)  9| (L)  10| (M)  

 11| (M) 12| (K)       13| (N)  14| (M)  15| (M)  

 16| (N) 17| (M)       18| (L)    

L. m„Rbkxj cÖkœ t-1 wb‡R Kiæb| wUDU‡ii mnvqZv wbb|       

    m„Rbkxj cÖkœ t-2 wb‡R Kiæb| wUDU‡ii mnvqZv wbb|    

    m„Rbkxj cÖkœ t-3 wb‡R Kiæb| wUDU‡ii mnvqZv wbb|   
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O. MvwYwZK mgm¨v t 1| 0.2; 3.9107 Nm-2
  2| 21011 Nm-2

  3|  210-4 m 4| 104 N 
  5| 6.2510-8 m  6|  6.2810-3 J 7| 4.3210-3 N 8| 0.073 Nm-1

 

 9|  0.2325 N 10| 2.3710-4 N     


