
 

 

 
 
 
 
 
 

 
 
 
 
 
 
 

  
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



  c`v_© weÁvb 
 

e¨envwiK   c„ôv # 1 
 

cix¶YÑ1 

c`v_© weÁv‡bi cix¶v wbix¶vi †¶‡Î cÖv_wgK ¸i“Z¡c~Y© cÖ‡qvRb nj m~² cwigvc| m~² cwigv‡ci Dci 
c`v_©weÁv‡bi cix¶v wbix¶vi djvdj Zvrch©c~Y©fv‡e wbf©ikxj| ZvB †h †Kvb ai‡bi cix¶v wbix¶v ev 
M‡elYv-ch©‡e¶Y ïi“ Kivi Av‡MB Avgv‡`i cwigvc m¤ú‡K© my¯úó aviYv Ges cwigvc wbY©‡qi `¶Zv 
AR©b Ki‡Z n‡e| GB cix¶‡Y Avgiv cwigvc welqK wKQy Kvh©µg m¤úv`b Kie|  
Avgiv Rvwb †fŠZ cwigvc¸wji g‡a¨ Ab¨Zg †gŠwjK ivwk nj ˆ`N©̈ | wgUvi †¯‹j w`‡q Avgiv wgwjwgUvi 
ch©š— ˆ`N©¨ gvc‡Z cvwi| wKš—z Gi †_‡K Kg ˆ`N©̈  gvcvi Rb¨ wgUvi †¯‹j Dc‡hvwM bq| †m‡¶‡Î e¨eüZ 
nq fvwb©qvi †¯‹j A_ev gvB‡µvwgUvi ¯ŒzMR|  
GB cix¶‡Y Avcwb fvwb©qvi †¯‹j hy³ ¯­vBW K¨vwjcvm©, gvB‡µvwgUvi ¯ŒzMR e¨envi K‡i ˆ`N©̈  Ges 
D`w¯’wZ wbw³i mvnv‡h¨ e¯—zi fi gvc‡Z cvi‡eb Ges c`v_©weÁv‡bi ZË¡xq Ávb I R¨vwgwZK m~‡Îi Zzjbv 
Ki‡Z cvi‡eb|  

cix¶‡Yi bvg t wewfbœ c×wZ‡Z GKwU wmwjÛv‡ii AvqZb wbY©q| 

 

cix¶‡Yi D‡Ïk¨  
GB cix¶Y m¤úv`b K‡i AvcwbÑ 

❐ ¯­vBW K¨vwjcv‡m©i mvnv‡h¨ ˆ`N©̈  cwigv‡ci `¶Zv AR©b Ki‡eb| 

❐ ¯ŒzMR e¨envi K‡i m~²Zg ˆ`N©̈  cwigvc Kivi `¶Zv AR©b Ki‡eb| 

❐ D`w¯’wZ wbw³ e¨envi K‡i e¯—zi evZv‡m Ges cvwb‡Z Wzwe‡q fi gvcvi `¶Zv AR©b Ki‡eb| 

❐ R¨vwgwZK m~Î e¨envi K‡i GKwU (bgybv) wb‡iU wmwjÛv‡ii AvqZb wbY©q Ki‡Z cvi‡eb| 

❐ AvwK©wgwW‡mi m~Î cÖ‡qvM K‡i GKB bgybv e¯—zi AvqZb wbY©q Ki‡Z cvi‡eb| 

❐ ¯­vBW K¨vwjcvm©, ¯ŒzMR Gi mvnv‡h¨ cÖvß cwigvc †_‡K cÖvß AvqZb Ges AvwK©wgwW‡mi m~Î cÖ‡qvM 
K‡i GKB e¯—zi cÖvß AvqZ‡bi Zzjbv Ki‡Z cvi‡eb| G †_‡K AvwK©wgwW‡mi m~‡Îi mZ¨Zv hvPvB 
K‡i wm×vš— wb‡Z cvi‡eb|  
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c~e© cȪ —zwZ 

cix¶YwU ïi“ Kivi Av‡M Avcbvi hv Rvbv `iKvi Zv nj †Kvb ZË¡xq wfwË‡Z mgm¨v mgvavb Ki‡eb Ges 
†hme hš¿cvwZ e¨envi Ki‡eb Zvi mgb¦q I e¨envi †KŠkj| Avmyb cix¶YwUi ZË¡xq wfwË Av‡jvPbv Kiv 
hvKÑ 
ZË¡xq wfwË t 
(K) R¨vwgwZK m~Îvbymv‡i GKwU wb‡iU wmwjÛv‡ii 
e¨vmva© r Ges D”PZv h n‡j  

Gi AvqZb = r2h  ---------------------- (1)  
cÖ̀ Ë bgybvi e¨vm †g‡c wb‡j Zvi A‡a©K gvb n‡e 
e¨vmva© r Ges D”PZv h †g‡c wb‡q (1) bs mgxKi‡Y 
emv‡jB cvIqv hv‡e H bgybv wmwjÛv‡ii AvqZb|  

h

r

 
wPÎÑ1.1 

 

(L) AvwK©wgwW‡mi m~Îvbymv‡i †Kvb e¯—z‡K cvwb‡Z wbgw¾Z Ki‡j e¯—z †h IRb nvivq Zv AcmvwiZ cvwbi 
IR‡bi mgvbGes e¯—z Øviv AcmvwiZ cvwbi AvqZb e¯—zi AvqZ‡bi mgvb| aivhvK, †Kvb e¯—z‡K evZv‡m 
IRb K‡i cvIqv †Mj| W wbDUb, G‡K cvwb‡Z Wzwe‡q IRb cvIqv †Mj W1 wbDUb Zvn‡j e¯—zi nviv‡bv 
IRb = mgAvqZb cvwbi IRb  

 = (W-W1 ) wbDUb|   

AZGe, e¯‘i mg AvqZb cvwbi fi = 
W  W1

g    kg    [GLv‡b g AwfKlx©q Z¡iY = 9.8ms-2] 

Avevi e¯—zi NbZ¡ = 
fi

AvqZb   

 AvqZb = 
fi
NbZ¡  

 
WW1

g   kg f‡ii cvwbi AvqZb = 
WW1

g
  m3 ---------------------------- (II) 

GLv‡b 

 K¶ ZvcgvÎvq cvwbi NbZ¡ [†h‡nZz NbZ¡ ZvcgvÎvi m‡½ cwiewZ©Z nq] 

†h‡nZz fi I IRb AvbycvwZK ZvB e¯—zi IR‡bi cwie‡Z© fi cwigvc K‡i e¯—zi mg AvqZb cvwbi fi 
wbY©q Kiv †h‡Z cv‡i| Zvn‡j aiv hvK 
wmwjÛviwUi evZv‡m fi Ma g 

cvwb‡Z wbgw¾Z fi = Mw g 

Ges cvwbi NbZ¡ (K¶ZvcgvÎvq) = 

 

Zvn‡j e —̄zi AvqZb = e¯—zi mgAvqZb cvwbi AvqZb 

= 
(Ma  Mw)


   m3 ----------------------------- (II) 
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GKB bgybvi †¶‡Î ¯­vBW K¨vwjcvm© w`‡q ˆ`N©̈  I e¨vm †g‡c A_ev ¯ŒzMR w`‡q ˆ`N©̈  I e¨vm †g‡c 
R¨vwgwZK m~Î cÖ‡qvM K‡i AvqZb wbY©q Kiv hv‡e [mgxKiY-1]| D`w¯’wZ wbw³ e¨envi K‡i GKB bgybvi 
†¶‡Î AvwK©wgwW‡mi m~Î cÖ‡qvM K‡i AvqZb wbY©q Kiv hv‡e [mgxKiYÑ2)| GKB e¯—zi AvqZb wZb 
Dcv‡q wbY©q Ki‡jI GKB AvqZb cvIqv hv‡e| G cix¶‡Y hvPvB Kiv n‡e wZbwU cwigvc h_vh_ wKbv|  
Avmyb Gevi cix¶vq cÖ‡qvRbxq hš¿cvwZ¸‡jvi m‡½ cwiwPZ nIqv hvK|  
hš¿cvwZi cwiwPwZ [mgb¦q I e¨envi †KŠkj] 
 
1|  ­̄vBW K¨vwjcvm© t 
ˆ`N©̈  cwigv‡ci mvaviY †¯‹j w`‡q Avgiv 1wgwjwgUvi ch©š— mwVKfv‡e gvc‡Z cvwi| Gi †P‡q ¶z`ª ˆ`N©̈  
mwVKfv‡e gvcvi Rb¨ MwYZwe` wcqv‡i fvwb©qvi Avwe®‹vi K‡ib fvwb©qvi †¯‹j| G m¤ú‡K© Avcwb gva¨wgK 
¯—‡i †R‡b‡Qb| gva¨wgK ¯—‡i AviI †R‡b‡Qb fvwb©qvi †¯‹‡ji e¨envi K‡i wbwg©Z ˆ`N©̈  gvcvi h‡š¿i bvg 
fvwb©qvi K¨vwjcvm© ev ¯­vBW K¨vwjcvm©|  
Avmyb hš¿wUi m‡½ cwiwPZ nIqv hvK| GKwU ¯­vBW K¨vwjcvm© nv‡Z wbb Ges Qwei m‡½ wgwj‡q wbb|  
 

 
 

wPÎ 1.2 
S wPwýZ AskwUi bvg cÖavb †¯‹j Gi Mv‡q cm ev Inch A_ev Dfq GK‡K `vM KuvUv Av‡Q| †h cÖv‡š— k~b¨ 
`vM KvUv Av‡Q †mB cÖv‡š— J1 wPwýZ ¯’vqx (fixed) †Pvqvj j¶¨ Ki“b| C wPwýZ ¯ŒzwU wXjv K‡i M wPwýZ 
¯ŒzwU Nyiv‡j cÖavb †¯‹‡ji Dci w`‡q J2 †Pvqvjhy³ GKwU †d«g †¯‹‡ji Dci w`‡q Wv‡b ev‡q Mwo‡q hvq| 
(†Kvb †Kvb h‡š¿ M ¯ŒzwU bvI _vK‡Z cv‡i †m‡¶‡Î C ¯Œz a‡i WvB‡b ev‡q Uvb‡j †d«gwU m‡i hvq| GB 
Mwo‡q hvIqv AskwUi g‡a¨ LvwbKUv RvqMv duvKv Rvbvjvi g‡Zv| G duvKv RvqMv w`‡q cÖavb †¯‹‡ji 
Mv‡qi `vM¸‡jv †`Lv hvq| †d«gwUi V wPwýZ Rvbvjvi cv‡k j¶¨ Ki“b KZ¸‡jv †QvU †QvU N‡ii `vM 
KvUv Av‡Q| GwU `yw`‡K ev GKw`‡KI _vK‡Z cv‡i| GwU fvwb©qvi ‡¯‹j| fvwb©qvi †¯‹‡ji †d«gmsjMœ 
†PvqvjwU fvwb©qvi †¯‹‡ji mv‡_ MwZkxj|  
AviI j¶¨ Ki“b, J1 Ges J2 †Pvqvj `y'wUi Dc‡ii Ask `ywU j¤̂v K‡i weewa©Z| G `ywU ewa©Z AskI 
hš¿wUi †Pvqvj | pq †K fvwb©qvi †¯‹‡ji Aš— †Pvqvj (Inner Jaw) Ges J1J2 Ask‡K ewn:†Pvqvj (external 
Jaw) e‡j| 
j¶¨ Ki“b, fvwb©qvi hy³ †PvqvjwU me©ev‡g mwi‡q wb‡j J1J2 †Pvqvj ỳwU ci¯úi wg‡j hvq| cÖavb †¯‹‡ji 
k~b¨ `vM fvwb©qvi †¯‹‡ji cÖ_g `v‡Mi mv‡_ wg‡j hvq| †PvqvjwU hZB WvB‡b mwi‡q Avb‡eb j¶¨ Ki‡eb 
cÖavb †¯‹j eivei GKwU avZe kjvKv L †ewo‡q Av‡m|  
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Avcwb Rv‡bb wK GB hš¿wU w`‡q †Kvb ai‡bi cwigvc †bqv nq? wPÎ¸‡jv j¶¨ Ki“b| 
 

 
wPÎÑ1.3 t ewnt †Pvqvj w`‡q e —̄zi evwn‡ii e¨vm gvcv nq| 

 
 

wPÎÑ1.4 t Aš—:†Pvqvj e¨envi K‡i e —̄zi †fZ‡ii e¨vm ev ˆ`N©̈  gvcv nq 
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wPÎÑ1.5 t kjvKv Wzwe‡q w`‡q e¯—zi †fZ‡ii MfxiZvi gvc †bqv nq| 

h‡š¿i e¨envi t Dc‡ii wPÎ 1.3, 1.4, 1.5 †_‡K Aek¨ wm×vš— wb‡q‡Qb wewfbœ Dcv‡q ¯­vBW K¨vwjcvm©wU 
e¨envi K‡i ˆ`‡N©̈ i cwigvcB †bqv nq| GB hš¿ e¨env‡ii Av‡M fvwb©qvi aª“e wbY©q Ki‡Z nq|  
fvwb©qvi aª“e wbY©q t cÖavb †¯‹‡ji ¶z`ªZg GK N‡ii gvb KZ †`‡L wbb| aiv hvK s| Gevi fvwb©qvi 

†¯‹‡ji NimsL¨v KZ ¸‡Y †`Lyb| aivhvK n| Zvn‡j GB hš¿wUi fvwb©qvi aª“e vc = 
s
n  

aiv hvK, cÖavb †¯‹‡ji ¶z`ªZg N‡ii ˆ`N©̈  s= 1 mm = 0.1cm fvwY©qvi †¯‹‡ji ¶z`ªZg N‡ii msL¨v n = 
10  

fvwb©qvi aª“e vc = 
0.1
10  cm = 0.01 cm. 

 
hvwš¿K Î“wU t fvwb©qvi †¯‹jwU‡K evgw`‡K †U‡b J1J2 †Pvqvj `ywU‡K wgwk‡q w`b| j¶¨ Ki“b fvwb©qvi 
†¯‹‡ji Mv‡qi cÖ_g `vM (k~b¨ `vM) Ges cÖavb †¯‹‡ji k~b¨`vM ci¯úi wg‡j †M‡Q wKbv, hw` wg‡j hvq 
hš¿wU Î“wUgy³| hw` bv wg‡j Zvn‡j hš¿wU Î“wUhy³| G Î“wU `yB ai‡bi| 
1. hw` fvwb©qvi k~b¨ `vM cÖavb †¯‹‡ji k~‡b¨i Wvbw`‡K _v‡K Zvn‡j hvwš¿K Î“wU abvÍK|  
2. hw` fvwb©qvi k~b¨`vM cÖavb †¯‹‡ji k~b¨ `v‡Mi evgw`‡K _v‡K, Zvn‡j hvwš¿K Î“wU FbvZœK| (-e)| 

h‡š¿i Î“wU _vK‡j Zv wbi“cY Ki“b| Î“wUi cwigvb n‡e cÖavb †¯‹‡ji cvV + fvwb©qvi cvV  fvwb©qvi 
aª“e| 
†h‡Kvb ˆ`N©̈  cwigv‡ci Rb¨ ¯­vBW K¨vwjcvm© †_‡K Gfv‡eB cvV wb‡Z n‡e|  

cÖavb †¯‹‡ji cvV + fvwb©qvi cvV  fvwb©qvi aª“e  hvwš¿K Î“wU| 
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2. ¯ŒzMR t 
GB h‡š¿i bvg gvB‡µvwgUvi ¯ŒzMR| Avgiv ms‡¶‡c ewj ¯ŒzMR| GB h‡š¿i mvnv‡h¨ 10-6m ev 
gvB‡µvwgUvi fMœvsk ˆ`N©̈  mwVKfv‡e gvcv hvq| GKwU ¯Œz‡K Nyiv‡j Zv NyY©b A¶ eivei MwZkxj nq| 
¯ŒzwU m¤ú~Y© GKevi Ny‡i G‡j GB MwZi mib nq ¯Œzi Mv‡qi `ywU cvkvcvwk c¨v‡Pi g‡a¨i jw¤K̂ `~iZ¡ 
(G‡K ejv nq wcP)| GB ¯Œzi c¨v‡Pi †KŠwYK cwigvc‡K Kv‡R jvwM‡q GB hš¿ KvR K‡i e‡j G‡K ¯ŒzMR 
ejv nq|  
Avmyb hš¿wUi m‡½ cwiwPZ nB| m¤¢e n‡j GKwU hš¿ nv‡Z wbb Ges wb‡Pi Qwei m‡½ wgwj wbb|  
G‡Z F wPwýZ ỳB cÖv‡š— mi“ mgvš—ivj evûwewkó U-AvK…wZi GKwU KvVv‡gv|  
 

 
wPÎ 1.6 

F-Gi GK evûi mgZj wcV (face) A Gi mv‡_ GKwU mgZj cÖvš— wewkó `Û ev KxjK ¯’vqxfv‡e 
AvUKv‡bv| Gi bvg Gbwfj| Aci evû‡Z i‡q‡Q GKwU duvcv bj C| GB b‡ji Mv‡q i‡q‡Q wgwjwgUv‡i 
`vMvswKZ GKwU mij ˆiwLK †¯‹j| G‡K e‡j w¯­W| wP‡Î T wPwýZ †QvU ¯ŒzwU j¶¨ Ki“b GwUi bvg 
w_gej| w_gejwU Nyivb| GwU Nyiv‡j w¯­‡Wi ga¨w`‡q GKwU ¯Œz B †d«‡gi g‡a¨ WvB‡b ev‡q m‡i hvq| 
Gibvg w¯úb‡Wj w¯­WwUi g‡a¨ GKwU duvcv b‡ji wKQy Ask XzKv‡bv _v‡K| GB dvcv bjwU w_gej| 
w_ge‡ji AMÖfv‡M Gi cwiwa †iLvq GKwU e„ËvKvi †¯‹j i‡q‡Q| e„ËvKvi †¯‹jwU 100, 50 ev 25 fv‡M 
wef³| G‡K ejv nq e„ËvKvi †¯‹j (Circular scale)| w_gejwU Nyiv‡Z PvB‡j R ¯ŒzwUi mvnv‡h¨ Nyiv‡Z 
n‡e| R ¯ŒzwUi bvg †i‡PU ÷c| w_gejwU ˆiwLK †¯‹‡ji Dci w`‡q mvg‡b †cQ‡b GwM‡q hvq|  
 
h‡š¿i e¨envi t 
¯ŒzM‡Ri Gbwfj (A) Ges w¯úb‡Wj (B) Gi g‡a¨ †Kvb e¯—z †i‡L †i‡PU ÷c (R) Nywi‡q Nywi‡q Ggb 
GKUv Ae¯’v cvIqv hvq hLb e¯—zwU duv‡Ki g‡a¨ my›`i AvU‡K hvq Ges †i‡PU ÷cwU we‡kl ai‡bi kã 
K‡i Nyi‡Z _v‡K| ZLb h‡š¿i cÖavb †¯‹j I e„ËvKvi †¯‹‡ji cvV wb‡q e¯—zi gvÎvi ˆ`N©̈  ev duv‡Ki `~iZ¡ 
cvIqv hvq| 
 
jwNô MYb ev by¨bv¼ (Least count) wbY©q t 
GB hš¿ w`‡q ¶z`ªZg †h ˆ`N©̈  cwigvc Kiv hvq ZvB n‡”Q jwNô MYb ev b~¨bv¼| e„ËvKvi †¯‹‡ji gvÎ 
GKfvM Nyi‡j w¯ú‡ÛjwU hZUzKz m‡i Av‡m Zv‡K ejv nq h‡š¿i jwNô Mbb (LC)| h‡š¿i wcP‡K e„ËvKvi 
†¯‹‡ji fvM msL¨v w`‡q fvM Ki‡j h‡š¿i jwNô MYb cvIqv hvq|  
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jwNô MYb,  LC = 
wcP

e„ËvKvi †¯‹‡ji fvM msL¨v  

Avcbvi hš¿wU j¶¨ Ki“b, aiv hvK Gi wcP = 1mm Ges e„ËvKvi †¯‹‡ji fvM msL¨v 100 Zvn‡j, hš¿wUi 

jwNô Mbb LC = 
1

100 mm = 0.01mm 

 
¯ŒzM‡Ri hvwš¿K Î“wU t ¯­vBW K¨vwjcv‡m©i g‡Zv ¯ŒzM‡Ri hvwš¿K Î“wU †`Lv hvq| Gi Î“wU `yai‡bi| k~b¨ 
mgb¦q Î“wU Ges e¨vKj¨vk ev wcQU Î“wU|  
k~b¨ mgb¦q Î“wU (Zero error) t ¯Œzi Gbwfj A Ges w¯úb‡Wj cÖvš— B ci¯úi ¯úk© Ki‡j hw` e„ËvKvi 
†¯‹‡ji k~b¨`vM Ges ˆiwLK †¯‹‡ji k~b¨ `vM wg‡j hvq Zvn‡j hš¿wU Î“wUgy³| hw` bv wg‡j Zvn‡j hš¿wU 
Î“wU hy³| 
e„ËvKvi ‡¯‹‡ji k~b¨ `vM hwZ ˆiwLK †¯‹‡ji k~b¨`vM ch©š— bv †cŠu‡Q A_©vr e„ËvKvi †¯‹‡ji k~b¨`vM ˆiwLK 
†¯‹‡ji k~b¨`v‡Mi wb‡P _v‡K| (wPÎ 1.7) Zvn‡j hvwš¿K Î“wU nq abvZœK (+e)| 
G Ae¯’vq e„ËvKvi †¯‹‡ji k~b¨`vM ˆiwLK †¯‹‡ji `v‡Mi †h 
Kq Ni wcQ‡b _v‡K, †mB Ni msL¨v‡K jwNô MYb (LC) Øviv 
¸Y K‡i hvwš¿K Î“wUi gvb cvIqv hvq|  
hw` e„ËvKvi †¯‹‡ji k~b¨ ˆiwLK †¯‹‡ji k~b¨ `vM AwZµg 
K‡i hvq| A_©vr hw` e„ËvKvi †¯‹‡ji k~b¨`vM ˆiwLK †¯‹‡ji 
k~b¨ `v‡Mi Dc‡i _v‡K (wPÎÑ1.) Zvn‡j hvwš¿K Î“wU 
FbvZœK n‡e (-e)|   

 
wPÎÑ1.7 

 

 
wPÎÑ1.8 

G Ae¯’vq e„ËvKvi †¯‹‡ji †h Kq Ni ˆiwLK †¯‹‡ji k~b¨ `v‡Mi 
Dc‡i _v‡K †mB Ni msL¨v‡K jwMô gvb (LC) w`‡q ¸Y K‡i hvwš¿K 
Î“wUi gvb wbY©q Kiv nq|  
g‡b ivL‡Z n‡e h‡š¿i ï× gvb cvIqvi Rb¨ wbYx©Z ev AvcvZ ˆ`N©̈  
†_‡K hvwš¿K Î“wU me mgq we‡qvM Ki‡Z nq| A_©vr AvcvZ ˆ`N©̈  l  © 
n‡j cÖK…Z ˆ`N©̈  l = l  © - (±e)| 

e¨vKj¨vk Î“wU (Backlash error) t †h mKj hš¿ ¯Œz, bvU BZ¨vw` bxwZi Dci wfwË K‡i ˆZwi †mB mKj 
h‡š¿B GB Î“wU Kg †ewk †`Lv hvq| bZzb Ae¯’vq GB Î“wUi cwigvY G‡Kev‡iB †bB ej‡jB P‡j| wKš—z 
µgvMZ e¨env‡ii d‡j bvU ¯Œz ¶q n‡q AvjMv n‡q hvq d‡j Dfqw`‡K Nyiv‡j ¯Œzi ¶iY mgvb nq bv| 
G‡K e‡j e¨vKj¨vk Î“wU ev wcQU Î“wU| cvV †bqvi mgq ¯Œz‡K GKB w`‡K Nywi‡q GB Î“wU cwinvi Kiv 
hvq| 
 
3. D`w¯’wZ wbw³ t 
we‡kl ai‡bi c`v_©we`¨v welqK wbw³, hvi mvnv‡h¨ cvwb‡Z w¯’i e¯—zi fi gvcv hvq| mvaviY c`v_©we`¨v 
welqK wbw³i evB‡ii Kv‡Vi e·wU cwinvi K‡i A_ev Gi †fZ‡ii ¯’vb cÖk¯— †i‡L e¨envi Ki‡jB Zv 
D`w¯’wZ wbw³ e‡j cwiwPZ nq|  
G wbw³i cÖavb Ask nj GKwU k³ avZzi ˆZwi cvZ ev exg A (wPÎÑ 2.9)| Gi fvi‡K›`ª eivei GKwU 
Zx¶è avi B¯úvZ djv (E) Szjvb _v‡K| Avbyf‚wgK Z‡j GKwU Dj¤^ ¯—¤¢ P Gi kx‡l© A cvZwU Ggb fv‡e 
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emvb _v‡K, hv‡Z Zx¶èavi B¯úvZ LÛwU Dj¤^ ¯—¤¢ A Gi mvg‡b w`‡q evavnxb fv‡e WvB‡b ev‡q Pj‡Z 
cv‡i| ¯—‡¤¢i cv`‡`‡k Ggbfv‡e GKwU †¯‹j (S) Av‡Q hvi Dci w`‡q Zx¶èavi dj‡Ki k³ kxl©wU Wv‡b-
ev‡g †h‡Z cv‡i|  
exgwUi `yB cÖvš— †_‡K `ywU cvj­v P1P2 †d«‡gi mv‡_ Szjv‡bv _v‡K| cvj­vi wfwËi gvSvgvwS _v‡K GKwU 
w¯úªU †j‡fj (L), Avi wfwËi Zjvq ỳwU †j‡fwjs ¯Œz S1S2| GQvov GKwU wjfvi hy³ nvZj (H) Nywi‡q 
wegwU‡K fvi‡K‡›`ªi mv‡c‡¶ ¯v̂axbfv‡e †`vjv‡bv hvq| Ab¨w`‡K Nywi‡q wegwU‡K GKwU ¯’vqx †d«g F Gi 
Dci w¯’i ivLv hvq| exgwUi `yBcÖv‡š— `ywU ¯Œy q1 q2  mshy³ _v‡K hv‡`i Nywi‡q Wv‡b-ev‡g mwi‡q wbw³i 
fvimvg¨ Avbv nq|  

 
wPÎÑ1.9 

e¨envi t wbw³i mvnv‡h¨ e¯—zi fi gvcv hvq| GRb¨ cÖ_‡g wbw³wU mgb¦q Kiv cÖ‡qvRb| wbw³wU GKwU 
mgZj †Uwe‡ji Dci emvb| S1 .S2  Nywi‡q Gi w¯úwiU †j†fj L †`‡L wfwËZj‡K Avbyf‚wgK Ki“b| 
nvZjwU Nywi‡q wegwU Dc‡i Zz‡j †`Lyb Zx¶è avi K‡qKwU †¯‹‡ji Dci w`‡q Wv‡bev‡g O `v‡Mi Dfq 
w`‡K mgvb msL¨K Ni hvq wKbv| †M‡j cvj­vwU e¨envi Dc‡hvMx Ges Î“wUnxb| hw` KvUvwU Wvbw`‡K †ewk 
hvq Zvn‡j eyS‡Z n‡e evgw`‡Ki cvj­vfvix| q1 q2   ¯Œzi †h †KvbwU A_ev DfqwU Nywi‡q cvj­vwU Î“wUgy³ 
Ki“b| gv‡S gv‡S nvZj Nywi‡q Î“wU Acmvib nj wKbv †`‡L wbb| hw` KvUvwU evgw`‡K †ewk hvq Zvn‡j 
eyS‡Z n‡e Wvbw`‡Ki cvj­vfvix| GKB Dcv‡q ¯Œz Nywi‡q cvj­v Î“wUgy³ Ki‡Z n‡e| GK cvj­vi Ici bgybv 
e¯—z †i‡L Ab¨ cvj­vq IRb †i‡L evievi hvPvB K‡i e¯—zi fi wb‡Z nq| GRb¨ GKwU evULviv †mU ev 
IRb †mU e¨envi Kiv nq| evULviv¸‡jvi Mv‡q f‡ii gvb †jLv _v‡K| e —̄zi IRb wbiƒc‡Yi Rb¨ cÖvß 
f‡ii gvb‡K AwfKl©R Z¡i‡Yi gvb Øviv ¸Y Ki‡Z nq|  
hš¿̧ ‡jvi m‡½ †gvUvgywU cwiwPZ n‡jb| K‡qKevi e¨envi Ki‡jB G¸‡jvi aviYv my¯úó n‡e Ges 
e¨env‡ii `¶Zv evo‡e| cieZx© c„ôvq †hfv‡e eY©bv Kiv n‡q‡Q Zv GKwU e¨envwiK mgm¨v mgvavb A_ev 
cix¶‡Yi cÖwZ‡e`b †jLvi bgybv| G‡Z my¯úó wb¤œwjwLZ Ask¸wj _vK‡e| (1) cix¶vi bvg  (2) ZË¡  
(3) cÖ‡qvRbxq hš¿cvwZ ev DcKiY  (4) Kv‡Ri aviv  (5) djvdj wbY©‡qi QK  (6) djvdj  (7) 
mZK©Zv  (8) Av‡jvPbv  (9) wPÎ/MÖvd/†iLvwPÎ  (10) wnmve Pvjbv (cÖ‡qvRb n‡j)| 
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cix¶vi bvg t ¯­vBW K¨vwjcvm© I ¯ŒzM‡Ri mvnv‡h¨ Ges AvwK©wgwW‡mi m~Î cÖ‡qvM K‡i GKwU wb‡iU 
wmwjÛv‡ii AvqZb wbY©q Ges Zzjbv| 
  
ZË¡ t 
†Kvb e¯—z †h ¯’vb `Lj K‡i Zv‡K Zvi AvqZb e‡j| GKwU wb‡iU mylg wmwjÛv‡ii cȪ ’‡”Q‡`i e¨vmva© r, 
Gi D”PZv h n‡j, R¨vwgwZK m~Îvbymv‡i wmwjÛviwUi AvqZbÑ 

V = rh (1)
Avevi AvwK©wgwW‡mi m~Îvbymv‡i Zi‡j wbgw¾Z e¯—z Zvi mg AvqZb Zij AcmviY K‡i Ges e¯—z 
wbgw¾Z Ae¯’vq nviv‡bv IRb mgg AvqZb cvwbi IR‡bi mgvb| A_©vr e¯—zi evZv‡m IRb wa cvwb‡Z 
IRb w  n‡j e¯—zi AvqZb 

V = 
wa ww

g
  

GLv‡b g AwfKl©R Z¡iY Ges 
 K¶ ZvcgvÎvq Zi‡ji NbZ¡| Dc‡ii mgxKiY †_‡K †jLv hvqÑ 

V = 





wa

g  -
ww

g   /   








fi (M) = 
IRb (W)

AwfKl©R Z¡iY (g)  

 

 = ( )Ma - Mw  /  -------- (ii)  

(i) bs mgxKi‡Y ZË¡ Abymv‡i GKwU ¯ŒzMR ev GKwU ¯­vBW K¨vwjcv‡m©i mvnv‡h¨ bgybvi r Ges h cwigvc 
K‡i AvqZb cvIqv hv‡e Ges (ii) bs mgxKi‡Yi ZË¡ Abymv‡i e¯—zi evZv‡m fi Ges cvwb‡Z wbgw¾Z 
Ae¯’vq fi‡K K¶ ZvcgvÎvq cvwbi NbZ¡ w`‡q ¸Y K‡i e¯—zi AvqZb cvIqv hv‡e| Dfq †¶‡Î  bgybv 
GKB e‡j cÖvß AvqZ‡bi gvb mgvb n‡e|  
 
cÖ‡qvRbxq hš¿cvwZ t 
bgybv t GKwU wb‡iU wmwjÛvi 
GKwU ¯­vBW K¨vwjcvm© 
GKwU ¯ŒzMR 
GKwU D`w¯’wZ wbw³ 
cvwb 
weKvi 
D`wcwo 
myZv 
evULvov ev· 
K¶ZvcgvÎvq cvwbi Nb‡Z¡i PvU© 
_v‡g©vwgUvi| 
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Kv‡Ri aviv t 
(K) ­̄vBW K¨vwjcv‡m©i mvnv‡h¨ wmwjÛv‡ii AvqZb wbY©q t 
1.  ¯­vBW K¨vwjcv‡m©i cÖavb †¯‹‡ji ¶z`ªZg fv‡Mi gvb KZ Ges fvwb©qvi †¯‹‡ji †gvU fvM msL¨v KZ 

Zv j¶ Ki“b| fvwb©qvi aª“e wbY©q Ki“b Ges LvZvq wjLyb|  
2.  ¯­vBW K¨vwjcv‡m©i †Pvqvj `ywU GK‡Î wgwj‡q cÖavb †¯‹‡ji k~b¨`vM Ges fvwb©qvi †¯‹‡ji k~b¨`v‡Mi 

Ae¯’vb j¶¨ Ki“b| h‡š¿i hvwš¿K Î“wU Av‡Q wK? _vK‡j cÖ‡qvRbxq MYbvi gva¨‡g hvwš¿K Î“wUi gvb 
†ei Ki“b Ges LvZvq wjLyb|  

3.  GLb wmwjÛviwU ˆ`N©̈  eivei ¯­vBW K¨vwjcv‡m©i `yB †Pvqv‡ji g‡a¨ ¯’vcb K‡i †Pvqvj `ywU‡K 
wmwjÛv‡ii `ycÖv‡š— nvjKvfv‡e †P‡c ai“b| G Ae¯’vq fvwb©qvi k~b¨ `v‡Mi Ae¯’vb j¶¨ Ki“b| 
k~b¨`vM cÖavb †¯‹‡ji hZ¸‡jv `vM AwZµg K‡i G‡m‡Q Zv cÖavb †¯‹‡ji cvV M| G Ae¯’vq 
fvwb©qv‡ii †Kvb msL¨K `vM cÖavb †¯‹‡ji †h‡Kvb GKwU `v‡Mi m‡½ wg‡j hvq Zv †`Lyb| fvwb©qv‡ii 
GB `vM msL¨vB fvwb©qvi cvV ev fvwb©qvi mgcvZb V| fvwb©qvi cvV‡K fvwb©qvi aª“e Øviv ¸Y K‡i 
fvwb©qvi cv‡Vi gvb cv‡eb| cÖvß cÖavb †¯‹j cvV M Ges fvwb©qvi cvV v Q‡K wjLyb|  

4.  wmwjÛviwU‡K ˆ`N©̈  eivei K‡qKwU Ae¯’v‡b ewm‡q 3bs cÖwµqvq AviI K‡qKwU cvV wbb Ges Q‡K 
wjLyb|  

5.  Gici wmwjÛviwU‡K e¨vm eivei ¯­vBW K¨vwjcv‡m©i †Pvqv‡ji g‡a¨ ¯’vcb K‡i 3bs cÖwµqvq K‡qKwU 
cvU wbb Ges Q‡K wjLyb|  

6.  Q‡K cÖvß †WUvmg~n wnmve K‡i wmwjÛv‡ii ˆ`N©̈  Ges e¨vmva© †ei Ki“b Ges mgxKiY (1) Gi 
mvnv‡h¨ wmwjÛviwUi AvqZb wbY©q Ki“b| 

  
(L) ¯ŒzM‡Ri mvnv‡h¨ wmwjÛv‡ii AvqZb wbY©q 
1. ¯ŒzM‡Ri ˆiwLK †¯‹‡ji ¶z`ªZg N‡ii gvb I e„ËvKvi †¯‹‡ji fvM msL¨v †`‡L wbb|  
2. e„ËvKvi †¯‹jwU‡K m¤ú~Y© GKevi Nywi‡q j¶¨ Ki“b ˆiwLK †¯‹‡j KZUzKz ˆ`N©̈  AwZµg K‡i| GB 

ˆ`N©̈  nj wcP| wcP‡K e„ËvKvi †¯‹‡ji fvM msL¨v w`‡q fvM K‡i jwNô MYb (LC) wbY©q Ki“b Ges 
LvZvq wj‡L ivLyb|  

3. ¯ŒzMRwUi hvwš¿K Î“wU Av‡Q wKbv j¶¨ Ki“b| _vK‡j Î“wUi cwigvY wbY©q Ki“b Ges LvZvq wj‡L 
ivLyb|  

4. cix¶vaxb wmwjÛviwU‡K ˆ`N©̈  eivei ¯ŒzM‡Ri mgvš—ivj evûi ga¨¯’ Gjwfb-w¯úb‡Wj cÖv‡š—i g‡a¨ 
Avj‡Zvfv‡e †P‡c †i‡L j¶¨ Ki“b e„ËvKvi †¯‹‡ji k~b¨`vM cÖavb †¯‹‡ji KZ ˆ`N©̈  AwZµg K‡i‡Q| 
aiv hvK, GB ˆ`N©̈  L| 2bs Q‡K L Gi gvb wjLyb| Gevi ˆiwLK †¯‹‡ji †iLv ev `v‡Mi m‡½ e„ËvKvi 
†¯‹‡ji KZ b¤î `vM wg‡j †M‡Q Zv †`Lyb| aiv hvK, Ni msL¨v C| C Gi gvb 2bs Q‡K wjLyb| C 
†K jwNô MYb w`‡q ¸Y K‡i L Gi m‡½ †hvM Ki‡j †gvU ˆ`N©̈  cvIqv hv‡e| cÖvß gvb Q‡K wjLyb|  

5. wmwjÛviwUi ˆ`N©̈  eivei K‡qKwU ¯’v‡b 4bs cÖwµqvq GKB iKg AviI K‡qKwU cvV wbb Ges Q‡K 
wjLyb|  

6. Gevi wmwjÛviwUi e¨vm eivei 4bs cÖwµqvq GKBfv‡e K‡qKwU cvV wbb Ges LvZvq wjLyb 
7. Q‡K cÖvß †WUv mg~n (1) bs mgxKi‡Y ewm‡q wmwjÛviwUi AvqZb wbY©q Ki“b Ges LvZvq wjLyb| 
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(M) AvwK©wgwW‡mi m~‡Îi mvnv‡h¨ wmwjÛv‡i AvqZb wbY©q 
1. wbw³wUi cvj­v cwi®‹vi Ki“b| wbw³wU †j‡fj Ki“b Ges wbw³i myPK hv‡Z †¯‹‡ji ïY¨`v‡Mi Dfq 

w`‡K mgvb msL¨K Ni we‡¶cb nq Zv wVK K‡i wbb| 
2. Gi ci wbw³wUi Wvbcvj­vq bgybv wmwjÛviwU ewm‡q Wvb cÖvš—i cwigvb gvZv evULvov ivLyb| hZ¶Y 

ch©š— myPK KvUvi we‡¶cb †¯‹‡ji ïb¨ `v‡Mi Dfq w`‡K mvgb bv nq ZZ¶Y evULvov cwieZ©b 
Ki“b| Gfv‡e bgybvwUi mwVK (fi) -- wbY©q Ki“b Ges LvZvq wjLyb| 

3. wbw³i evg cvj­vi Dci GKwU wcuwo Ggbfv‡e emvb hv‡Z wcwowU cvj­vwU‡K ¯úm© bv K‡i| wcwoi 
Dci GKwU cvwbc~Y© exKvi emvb| cix¶Y wmwjÛviwU myZv w`‡q †e‡a wbw³i evg cvj­vi QK †_‡K 
Ggb fv‡e eywS‡q †`b †hb GwU cvwb c~Y© exKv‡ii g‡a¨ m¤úY© wbgw¾Z n‡h ey‡S _v‡K| j¶¨ Zjvq 
ev Mv‡Î †Kv_vI ¯úk© bv K‡i Ges wmwjÛviwU †hb m¤ú~Y©fv‡e cvwb‡Z Wz‡e _v‡K|  

4. wmwjÛviwU‡K Gfv‡e cvwb‡Z wbgw¾Z †i‡L (fi) wbY©q Ki“b Ges 3 bs Q‡K wjLyb| 
5. GKwU _v‡g©vwgUv‡ii mvnv‡h¨ K‡¶i ZvcgvÎv †`‡L wbb| Ges  H ZvcgvÎvq cvwbi NbZ¡ KZ †R‡b 

wbb (eB A_ev wUDU‡ii mvnv‡h¨ wbb)| 
8. bgybvwUi evZv‡m fi Ges cvwb‡Z wbgw¾Z f‡ii Rb¨ Avjv`v Aviv`v K‡qKwU cvV wb‡Z cv‡ib A_ev 

GKwU cvVI wb‡Z cv‡ib| GKvwaK cvV wb‡j Mo fi wbY©q Ki“b Ges 2bs mgxKi‡Y Ma-M Ges 
 Gi gvb ewm‡q bgybvi AvqZb wbY©q Ki“b|  

9. Gevi ¯­vBW K¨vwjcvm©, ¯ŒzMR Ges D`wbw³i mvnv‡h¨ cÖvß GKB bgybvi AvqZ‡bi gvb hvPvB K‡i, 
†`Lyb| AvqZ‡bi gvb GKB nj wK? cÖvß djvd‡ji Zzjbvg~jK Av‡jvPbv Ki“b|  

 †Kvb gvbwU †ewk mwVK? KviY wK? wZbwU gvb wfbœ nIqvi KviY wK? †KvbwU‡K cÖK…Z gvb wn‡m‡e 
aiv DwPZ? 

 
ch©‡e¶Y I  mwbœ‡ekb t 
K. ¯­vBW K¨vwjcv‡m©i fvwb©qvi aª“e wbY©q t 
 cÖavb †¯‹‡ji ¶z`ªZg N‡ii gvb, S = ---------------- cm 
 fvwb©qvi †¯‹‡ji †gvU fvM msL¨v n = ---------------- 

 AZGe fvwb©qvi aª“e VC = 
s
n  = ---------------- cm 

L. ¯­vBW K¨vwjcv‡m©i hvwš¿K Î“wU = ---------------- 
M. ¯ŒzM‡Ri jwNô MYb wbY©q t 
 ˆiwLK †¯‹‡ji GK N‡ii gvb (wcP) S = ---------------- mm 
 e„ËvKvi †¯‹‡ji †gvU fvMmsL¨v n = ---------------- 

 AZGe jwNô MYb LC = 
S
n  ---------------- mm 

N. ¯ŒzM‡Ri hvwš¿K Î“wU = ---------------- 

O. K¶ZvcgvÎv cvwbi NbZ¡  = ---------------- gmCm-3. 
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QKÑ1 
¯­vBW K¨vwjcv‡m©i mvnv‡h¨ wmwjÛv‡ii ˆ`N©̈  I e¨vm wbY©‡qi †WUv 
cwigv‡ci 

aib 
cvV 

msL¨v 
cÖavb †¯‹j 

cvV  
M cm 

fvwb©qvi 
mgcvZb  

v 

fvwb©qvi aª“e  
vc 
cm 

AvcvZ ˆ`N©̈   
L© = M+V X 

(vc) 

hvwš¿K 
Î“wU  

±e cm 

cÖK…Z 
ˆ`‡N©i 
gvb l = 
L© (±e) 

Mo 
gvb 
cm 

 1        
‰`N©̈  2        

 3        
 1        

e¨vm 2        
 3        

e¨vm = --------- cm e¨vmva© (r) = --------- cm 
 
QKÑ2  
¯‹zM‡Ri mvnv‡h¨ wmwjÛv‡ii ˆ`N©̈  I e¨vm wbY©‡qi †WUv 
cwigv‡ci 

aib 
ˆiwLK 
†¯‹‡ji 
cvV L 

cm 

e„ËvKvi 
†¯‹‡ji 
cvV 
C 

jwNô 
MYb 
LC 

AvcvZ ˆ`N©̈  
L© = L+Lx (l c) 

hvwš¿K Î“wU  
±e cm 

cÖK…Z ˆ`‡N©i 
gvb l = L© - 

(±e) 

Mo gvb 
cm 

 1       
‰`N©̈  2       

 3       
 1       

e¨vm 2       
 3       

 
QKÑ3 
AvwK©wgwW‡mi m~‡Îi mvnv‡h¨ AvqZb wbY©‡qi †WUv 

 
cvVmsL¨v 

e¯—zi evZv‡m fi 

Ma gm 

e¯—zi cvwb‡Z wbgw¾Z 
Ae¯’vq fi 
Mw (gm) 

 
Ma-Mw 

gm 

Mo 
Ma-Mw 

gm 
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wnmve MYbv t  
1. ¯­vBW K¨vwjcv‡m©i mvnv‡h¨ cix¶Y e¯—zi  

 AvqZb V = r2l 
   = ------------- cm3 

   = ------------- m3 
2. ¯ŒzM‡Ri mvnv‡h¨ cix¶Y e¯—zi 

 AvqZb V = 2rl 
   = ------------- cm3 

   = ------------- m3 
3. AvwK©wgwW‡mi m~‡Îi mvnv‡h¨ cix¶Y e¯—zi 

 AvqZb V = 






M-M1


  

   = ------------- cm3 

   = ------------- m3 
 
djvdj t cix¶Y e —̄zi AvqZb t 
1. ¯­vBW K¨vwjcv‡m©i mvnv‡h¨ t -------------------------- m3 
2. ¯ŒzM‡Ri mvnv‡h¨  t -------------------------- m3 
3. AvwK©wgwW‡mi m~Î cÖ‡qv‡M t -------------------------- m3 
 
Av‡jvPbv t 
(1) GKB wmwjÛv‡ii AvqZb wfbœ wfbœ Dcv‡q wbY©q K‡i wewfbœZv `„ó n‡e| G‡¶‡Î ¯ŒzM‡Ri cwigvc 
AwaK m~²| wKš—z hvwš¿K Î“wU Ges e¨w³MZ Î“wUi Rb¨ GB gvcB mwVK ejv hv‡e bv| cÖK…Z AvqZb 
ej‡ZGB wZbwU AvqZ‡bi Mogvb‡K aiv †h‡Z cv‡i|  
(2) AvwK©wgwW‡mi m~Îvbymv‡i e¯—z‡K cvwb‡Z wbgw¾Z Ki‡j IRb nvivq| e¯—zi fi me©̀ v aª“e _v‡K wKš—z 
3bs Q‡Ki †WUv †_‡K †`Lv hvq e¯—zi evZv‡m fi Ges cvwb‡Z Wzev‡bv Ae¯’vq fi wfbœ| Avm‡j GwU 
cÖK…Z fi bq IR‡bi AvbycvwZK ivwk| †KejgvÎ Av‡jvP¨ cix¶‡Yi mgxKiY (ii) Gi †¶‡Î GwU 
cÖ‡hvR¨|  
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cix¶YÑ2 
cix¶‡Yi D‡Ïk¨ 
GB cix¶Y m¤úbœ Ki‡j Avcwb 
● †ù‡ivwgUvi e¨envi K‡i ˆ`N©̈  cwigv‡ci `¶Zv AR©b Ki‡eb; 
● DËj c„‡ôi/AeZj c„‡ôi eµZvi e¨vmva© wbY©q Ki‡Z cvi‡eb|  
 

hš¿cvwZi cwiwPwZ 
Sphere A_© †MvjK| †MvjKxq Z‡ji (Spherical Suface) Gi eµZvi e¨vmva© gvcvi Rb¨ †h hš¿ e¨eüZ 
nq Zvi bvg †ù‡ivwgUvi| Avm‡j GwUI GKwU gvB‡µvwgUvi| ¯ŒzMR Ges †ù‡ivwgUvi GKB bxwZ‡Z KvR 
K‡i| Z‡e MV‡b cv_©K¨ A‡bK| cv‡k¦©i wPÎ †`Lyb Ges GKwU †ù‡ivwgUvi wb‡q Qwei m‡½ Ask¸‡jv 
wgwj‡q wbb|  
M nvZjmn GKwU gvB‡µvwgUvi ¯Œz, S G h‡š¿i cÖavb Ask| ¯ŒzwU 
GKwU wÎ‡KvYv KvVv‡gvi †d«‡gi †K›`ª eivei GKwU bvU (N) Gi 
ga¨w`‡q DVvbvgv K‡i| ‡d«gwU wZbwUcv A, B, C Gi Dci fi K‡i 
`uvov‡Z cv‡i| GKwU mgZj KuvP djK ev †Uwe‡ji Dci A,B,C 
cv‡qi Dci †ù‡ivwgUviwU `uvo Kivb|  
cÖ‡qvRb n‡j M nvZjwU Nywi‡q ¯Œz S †K h‡_ó Dc‡i Zz‡j wbb| 
nvZjwU a‡i mvgvb¨ Pvc w`‡j †Uwe‡ji Z‡ji Dci wZbwU †dvUv ev 
we›`y wPwýZ nq| G¸‡jv A,B,C cv‡qi Qvc| j¶ Ki“b A,B,C 
cv¸‡jv ci¯úi †hb mg `~i‡Z¡ †_‡K GKwU mgevû wÎfzR ˆZwi 
K‡i‡Q|  

 
wPÎ 2.1 

¯Œzi Dc‡ii gv_vq nvZ‡ji wb‡P j¶¨Ki“b GKwU avZe PvKwZ D| GB PvKwZi cwiwa‡Z LuvRKvUv †¯‹j 
jvMv‡bv Av‡Q| `vMKvUv †¯‹jwU‡Z †`Lyb‡Zv KZwU Ni? mvaviYZ 50, 100 ev 200wU Ni _v‡K| GKwU cv 
(†hgb Qwe‡Z A) Gi m‡½ Dj­¤^ Z‡j GKwU Lvov †¯‹j j¶¨ Ki“b| GwU GKwU ˆiwLK †¯‹j| wgwjwgUv‡i 
`vMKvUv| ¯Œz Nyiv‡j avZe PvKwZwU GB ˆiwLK wgwjwgUvi †¯‹j L eivei DVvbvgv K‡i|  
 

h‡š¿i e¨envi 
†ù‡ivwgUvi Ges ¯ŒzM‡Ri e¨enviwewa GKB iKg| j¶¨ Ki“b, e„ËvKvi †¯‹jwU Nyiv‡j ¯Œzi c¨vP Abyhvqx 
PvKvwU Dc‡i D‡V ev wb‡P bv‡g Ges PvKvi wKbviv ˆiwLK †¯‹‡ji `v‡Mi m‡½ wg‡k _v‡K| e„ËvKvi †¯‹jwU 
m¤ú~Y© GKevi Nyiv‡j GwU ˆiwLK †¯‹‡ji ˆ`N©̈  eivei hZUzKz ˆ`N©̈  AwZµg K‡i Zv‡K ejv nq wcP| 
e„ËvKvi ‡¯‹jwU 1 fvM Nyiv‡j hZUzKz ˆ`N¨© AwZµg K‡i Zv‡K e‡j jwMô MYb ev LC| 

A_©vr LC = 
wcP

e„ËvKvi †¯‹‡ji fvM msL¨v  

†Kvb e¯—zi cyi“Z¡ ev D”PZv gvc‡Z n‡j cÖ_‡g †ù‡ivwgUviwU‡K GKwU mgZj KuvP dj‡Ki Dci †i‡L 
e„ËvKvi †¯‹jwU‡K Nywi‡q ¯Œzi cÖvš— KuvP cv‡Zi Mv‡q Avj‡Zvfv‡e ¯úk© Kiv‡bv nq Ges †ù‡ivwgUv‡ii cvV 
†bqv nq| AZ:ci bgybvwU ¯Œzi wb‡P †i‡L Ges †ù‡ivwgUv‡ii wZbwU cv mgZ‡ji Dci †i‡L GKBfv‡e 
Avevi cvV †bqv nq| Dfq cv‡Vi cv_©K¨B bgybvi cyi“Z¡ ev D”PZv| 
†ù‡ivwgUv‡ii ˆ`N©̈  cwigv‡ci cvVÑ 
M  wcP + NLC 
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GLv‡b, M = e„ËvKvi †¯‹‡ji c~Y© N~Y©b msL¨v 
 N = e„ËvKvi †¯‹‡ji AwZwi³ fvM msL¨v 
 LC = jwNô MYb| 
hw` †ù‡ivwgUv‡ii wcP ˆiwLK †¯‹‡ji ¶z`ªZg GKfv‡Mi mgvb nq (mvaviYZ ZvB nq) Zvn‡jÑ 
†ù‡ivwgUv‡ii ˆ`N©̈  cwigv‡ci cvV = ˆiwLK †¯‹‡ji cvV +N  LC 
Pjyb cix¶vwU Kiv hvK| 
  

cix¶vi bvg t †ù‡ivwgUv‡ii mvnv‡h¨ eµZ‡ji e¨vmva© wbY©q| 
 

ZË¡ t †Kvb eµZj †h †Mvj‡Ki Ask, †mB †Mvj‡Ki e¨vmva©‡K H eµZ‡ji eµZvi e¨vmva© e‡j| 
eµZvi e¨vmva© R n‡jÑ 

R = 



d2

6h + 
h
2   

GLv‡b R = eµZvi e¨vmva© 
 d = †ù‡ivwgUv‡ii †h †Kvb `yB cv‡qi ga¨eZx© Mo `~iZ¡ 
 h = eµZ‡ji c„ô ¯úk© Ki‡Yi Rb¨ †ù‡ivwgUv‡ii ¯Œz‡K hZUzKz Dc‡i DVv‡Z ev bvgv‡Z nq| 
cÖ‡qvRbxq DcKiYÑ 
†ù‡ivwgUvi 
mgZj KuvP djK 
†jÝ/`c©Y hvi eµZvi e¨vmva© wbY©q Ki‡Z n‡e| 
Kv‡Ri aviv 
1| ˆiwLK †¯‹‡ji ¶z`ªZg fv‡Mi gvb Ges e„ËvKvi †¯‹‡ji †gvU fvM msL¨v †`‡L wbb| 
2| †ù‡ivwgUviwUi wcP wbY©q Ki“b| wcP‡K e„ËvKvi †¯‹‡ji †gvU NimsL¨v w`‡q fvM K‡i jwNô MYb 

LC wbY©q Ki“b| LvZvq wj‡L ivLyb|  
3| †ù‡ivwgUviwU‡K mgZj KuvP dj‡Ki Dci ¯’vcb Ki“b| ga¨g ¯ŒzwU‡K h‡_ó Dc‡i †i‡L GKvR 

Ki‡eb| Gevi ¯ŒzwU‡K Nywi‡q wb‡P bvgv‡Z _vKzb Ges KuvP mgZj‡K ¯Œzi kxl© w`‡q Avj‡Zvfv‡e 
¯úk© Ki“b| Avj‡Zvfv‡e ¯úk© Kiv‡bv nj wKbv †evSvi Rb¨ GB Ae¯’vq GKB w`‡K ¯ŒzwU‡K mvgvb¨ 
Nyiv‡j †ù‡ivwgUvi KvuPb‡ji Dci `yj‡Z _vK‡e ev KuvZ n‡q hv‡e| G Ae¯’vq Avevi mvgvb¨ 
cwigv‡Y Dëvw`‡K Nyiv‡j †mvRv n‡q hv‡e| G Ae¯’vq †ù‡ivwgUv‡ii ˆiwLK †¯‹j I e„ËvKvi †¯‹‡ji 
cvV 1bs Q‡K wjLyb| GwU cÖ_g cvV ev Avw` cvV| 

4| Gevi †ù‡ivwgUv‡ii g‡a¨i ¯ŒzwU‡K h‡_ó Dc‡i Zz‡j wbb| AZci cix¶vaxb eµZjwU‡K 
(†jÝ/`c©Y) mgZj KuvPdj‡Ki Dci †i‡L Zvi DcwiZ‡j †ù‡ivwgUviwU emvb| Zvici ga¨g ¯ŒzwU 
Nywi‡q eµZ‡ji wcV‡K Avj‡Zvfv‡e ¯úk© Ki“b| GB Ae¯’vq †ù‡ivwgUv‡ii ˆiwLK †¯‹j I e„ËvKvi 
†¯‹‡ji cvV wj‡L wbb|  

5| 3 Ges 4bs avivwU AviI 3/4evi m¤úbœ Ki“b Ges GKBfv‡e cvV LvZvq ev Q‡K wjLyb|  
6| †ù‡ivwgUviwU Gevi mgZ‡j GKUzK‡iv mv`v KvM‡Ri Dci ewm‡q GKUz Pvc w`b|  KvM‡Ri Dci 

†ù‡ivwgUv‡ii wZbwU cv‡qi Qvc ci‡e| mgvb `~‡i †h †Kvb `yB cv‡qi g‡a¨i e¨veavbB d| GQvov 
wZbwUi `~iZ¡ †g‡c Mo d wbY©q Ki“b|  

7| cÖvß DcvËmg~n Q‡K ewm‡q cÖ‡qvRbxq wnmve MYbvi gva¨‡g eµZvi e¨vmva© R wbY©q Ki“b|  
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ch©‡e¶Y I mwbœ‡ekb 
1| ‰iwLK †¯‹‡ji ¶z`ªZi N‡ii gvb = ---------------------- mm 

 AZGe wcP = ---------------------- mm 
 e„ËvKvi †¯‹‡ji fvM msL¨v = ---------------------- 

 jwNô MYb = 
wcP

e„ËvKvi †¯‹‡ji fvM msL¨v  

   = ---------------------- mm 
QK bs 1: h wbY©q 
Z‡ji cÖK…wZ cvV msL¨v ˆiwLK †¯‹‡ji 

cvV M mm 
e„ËvKvi 

†¯‹‡ji cvV 
N mm 

jwNô MYb 
LC 

†ù‡ivwgUv‡ii †gvU 
cvV 

M+N(LC) mm 

Mo cvV 

       
mgZ‡j cvV      h1= 

       

       
eµZ‡j cvV      h2= 

       
AZGe, h = h1= h2 = ---------------------- mm 
†ù‡ivwgUv‡ii †h †Kvb `yB cv‡qi ga¨eZx© `~iZ¡Ñ 
1) d1 = ---------------------- cm 
2) d2 = ---------------------- cm 
3) d3 = ---------------------- cm 

Mo `~iZ¡ = 
d1+d2+d3

3   = ---------------------- cm = ---------------------- mm 

 
wnmve  

eµZvi e¨vmva© R = 
d2

6h  + 
h
2  

  = ---------------------- mm 
  = ---------------------- cm 
djvdj t cÖ̀ Ë bgybvi eµZvi e¨vmva© R = ---------------------- cm 
 

mZK©Zv I Av‡jvPbv t 
1| h‡š¿i wcP I jwNô MYb mZK©Zvi mv‡_ wbY©q Ki“b| ¯Œzi kxl© c„ôZj‡K Avj‡Zvfv‡e ¯úk© K‡i‡Q 

wbwðZ n‡q cvV wbb|  
2| bgybv ZjwU DËj n‡j h Gi gv‡bi Rb¨ ˆiwLK †¯‹‡ji k~b¨ `v‡Mi Dc‡i Ges AeZj n‡j k~b¨ 

`v‡Mi wb‡P cvV cvIqv hv‡e| 
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cix¶YÑ3 
 
D‡Ïk¨ 
G cix¶YwU m¤úbœ Ki‡j AvcwbÑ 
● D` wbw³i mvnv‡h¨ e¯—zi fi/IRb cwigv‡ci `¶Zv AR©b Ki‡eb; 
● cvwb‡Z `ªeYxq KwVb e¯—zi Av‡cw¶K ¸i“Z¡ wbY©q Ki‡Z cvi‡eb| 
 

hš¿cvwZi cwiwPwZ t 
GB cix¶‡Yi Rb¨ e¨envi Kiv n‡e GKwU D`w¯’wZ wbw³ Ges evULvov| 1bs cix¶‡Y D`wbw³ m¤ú‡K© 
Avcbv‡K cwiwPZ Kiv‡bv n‡q‡Q| Avcwb H cix¶‡Y D`wbw³ e¨enviI K‡‡Qb| G cix¶‡Y cybivq 
D`wbw³i e¨envi Avcbvi hš¿wU e¨env‡i `¶ K‡i Zzj‡e| Pjyb cix¶YwU Kiv hvK|  
 

cix¶‡Yi bvg t 
D`w¯’wZ wbw³i mvnv‡h¨ cvwb‡Z `ªeYxq KwVb e¯—zi (wdUwKwi, Zuy‡Z BZ¨vw`) Av‡cw¶K ¸i“Z¡ wbY©q|  
 

ZË¡ t 
†Kvb e¯—zi IRb I 4°C ZvcgvÎvq mgAvqZb cvwbi IR‡bi AbycvZ‡K e¯—zi Dcv`v‡bi Av‡cw¶K ¸i“Z¡ 
e‡j| †h mg¯— e¯—z cvwb‡Z `ªeYxq Zv‡`i cvwb‡Z Wzwe‡q IRb †bqv hvq bv| ZvB G‡`i Av‡cw¶K ¸i“Z¡ 
wbY©q Ki‡Z †M‡j Ggb GKwU Zij c`v_© e¨envi Ki‡Z n‡e hv‡Z cix¶Yxq e¯—z/c`v_© A ª̀eYxq ev 
ivmvqwbKfv‡e wbw®Œq| †hgb Zuy‡Z, wdUwKwi cÖf…wZi †¶‡Î †K‡ivwmb| 

e¯—zi Av‡cw¶K ¸i“Z¡ S = 
e¯‘i IRb

4°C ZvcgvÎvq mgAvqZb cvwbi IRb  

ev, S = 
e¯‘i IRb

 e ‘̄i mgAvqZb Zi‡ji IRb   
e¯‘i mgAvqZb Zi‡ji IRb

4°C ZvcgvÎvq mgqAvqZb cvwbi IRb  

 = 
e¯‘i IRb

 e ‘̄i mgAvqZb Zi‡ji IRb  Zi‡ji Av‡cw¶K ¸i“Z¡|  

aiv hvK, e¯—zi evZv‡m IRb = W 
 e¯—zi Zi‡j wbgw¾Z Ae¯’vq IRb = W1 
 e¯—zi mgAvqZb Zi‡ji IRb = W - W1 

 Zi‡ji Av‡cw¶K ¸i“Z¡ = SL 

AZGe, e¯—zi Av‡cw¶K ¸i“Z¡ S =  
W

W-W1
   SL --------- (I) 

hš¿cvwZ I cÖ‡qvRbxq DcKiY t 
● D`wbw³, evULvov 
● exKvi 
● m~Zv 
● wcuwo 
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● bgybv e¯—z (cix¶bxq KwVb Zuy‡Z, wdUwKwi, BZ¨vw`) 
● GKwU Zij hv‡Z bgybv e¯—z ª̀ebxq bq (†K‡ivwmb)| 
 
Kv‡Ri aviv 
1| D`wbw³‡K †j‡fj Ki“b| wbw³i cvj­v cwi®‹vi K‡i m~PK hv‡Z †¯‹‡ji k~b¨ `v‡Mi Dfq w`‡K GKB 

cwigvY ev mgvb we‡¶cY †`q †mfv‡e wbw³wU Dc‡hvMx K‡i wbb|  
2| m~Zvi mvnv‡h¨ cix¶Y e¯—z‡K evg cvj­vi û‡Ki m‡½ Szwj‡q Wvb cvj­vq cwigvY g‡Zv evULvov ivLyb 

hv‡Z, wbw³i m~P‡Ki we‡¶cY k~‡b¨i Dfq w`‡K mgvb nq| Wvb cvj­vi evULvovi cwigvY W| 
3| wbw³i evg cvj­vi Dci GKwU wcuwo Ggbfv‡e ivLyb †hb cvj­v‡K ¯úk© bv K‡i| Gevi GKwU 

†K‡ivwmb c~Y© weKvi wcwoi Dci †i‡L cix¶Yxq e¯—zwU †K‡ivwm‡bi g‡a¨ m¤ú~Y© wbgw¾Z K‡i 
Szwj‡q w`b| Wvb cvj­vq cwigvY g‡Zv evULvov †i‡L wbgw¾Z e —̄zi IRb wbb GB cwigvY W1| 

4| cÖ̀ Ë gvb¸‡jv Q‡K ewm‡q cÖ‡qvRbxq wnmv‡ei gva¨‡g S Gi gvb wbY©q Ki“b| Zvi Av‡M 
†K‡ivwm‡bi Av‡cw¶K ¸i“‡Z¡i gvb †R‡b wbb| [†K‡ivwm‡bi Av‡cw¶K ¸i“Z¡ SL = 0.8] 

 
QKÑ1 
cvwb‡Z `ªeYxq KwVb c`v‡_©i Av‡cw¶K ¸i“Z¡ wbY©‡qi †WUv t 
e¯—zi evZv‡m fi = ---------------------- gm 

e¯—zi evZv‡m IRb = fi  g = ---------------------- WvBb 
Zi‡j wbgw¾Z e¯—zi fi = ---------------------- gm 
Zi‡j wbgw¾Z e¯—zi IRb = W  W1  
†K‡ivwm‡bi Av‡cw¶K ¸i“Z¡ SL = ---------------------- 

cix¶Yxq e¯—zi Av‡cw¶K ¸i“Z¡ =  
W

W - W1
   SL = ---------------------- 

 
djvdj t 
Dcv`v‡bi e¯—zi Av‡cw¶Z ¸i“Z¡ = ---------------------- 
 
 
mZK©Zv t 
1| IRb †bqvi Av‡M wbw³ wVK Av‡Q wK bv †`‡L wbb| 
2| me mgq evULvov¸‡jv wPgUv w`‡q bvovPvov Ki“b| 
3| wbgw¾Z e¯—z †hb m¤ú~Y©fv‡e wbgw¾Z nq| weKv‡ii Mv‡q ev Zjvq †hb †V‡K bv hvq| weKv‡ii Mv‡q 

†hb evqy ey`ey` bv _v‡K| 
4| wcuwowU †hb cvj­vi mv‡_ †Kv_vI †V‡K bv hvq| 
5| e¯—zwU †K‡ivwm‡b wbgw¾Z Ki‡j †hb †K‡ivwmb Dc‡P bv c‡o| 
6| m~ZvwU †hb nvjKv nq|  
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cix¶Y-4  
mij †`vj‡Ki mvnv‡h¨ AwfKl©xq Z¡iY 'g' Gi gvb wbY©q (L-T2) ‡jL AsKb K‡i| 

 
D‡Ïk¨ 
G cvV I  cix¶Y mgvwßi ci Avcwb 
1. mij †`vj‡Ki mvn‡h¨ -------- gvb wbY©‡qi ZË¡ eY©bv Ki‡Z cvi‡eb. 

2. T = 2
L
g ev g = 42 L

 T2  m~ÎwUi cÖ‡qvM †`Lv‡Z cvi‡eb, 

3. L ebvg T2 †jL AuvK‡Z cvi‡eb, 
4. L ebvg T2 †jL n‡Z g Gi gvb wbY©‡qi Kv‡Ri aviv eY©bv Ki‡Z cvi‡eb, 
5. L ebvg T2 †j‡Li mvnv‡h¨ g Gi gvb wbY©‡qi Kv‡Ri aviv eY©bv Ki‡Z cvi‡eb, 
6. mvnv‡h¨ Gi gvb wbY©‡qi Rb¨ cÖ‡qvRbxq mZK©Zv D‡j­L Ki‡Z cvi‡eb| 
 
ZË¡ : AwfKl© e‡ji cÖfv‡e gy³fv‡e coš— †Kvb e¯—zi †eM e„w×i nvi‡K AwfKl©R Z¡iY e‡j, G‡K Ôg' 
Øviv cÖKvk Kiv nq| 

†`vj‡Ki we¯—vi 4° Gi Kg n‡j, †`vj‡Ki m~Î¸‡jv †_‡K †`vjbKv‡ji wb¤œwjwLZ mgxKiY cvIqv hvq| 

T = 2
L
g  

ev, T2 = 42L
 g   

= 
42

g   L --------------------- (i) 

 
GLv‡b, 

T = †`vjbKvj 
L = †`vj‡Ki Kvh©Ki ˆ`N©̈  
g = AwfKl©xq Z¡iY 

2 = 9.87 

 
 

wPÎ : 4.1 

eevwU hw` mylg †MvjK nq Z‡e †`vj‡Ki Kvh©Ki ˆ`N©̈  myZvi ˆ`N©̈  I e‡ei e¨vmva© †hvMd‡j imgvb n‡e| 
myZivs, myZvi ˆ`N©̈  l Ges e‡ei e¨vmva© r n‡j, L= l +r 

†h‡nZz aª“e msL¨v Ges †Kvb wbw`©ó ¯’v‡b g aª“e| myZivs 
42

g   aª“e n‡e| GKwU QK KvM‡Ri X A‡¶i 

w`‡K L Gi wewfbœ gvb Ges Y A‡¶i w`‡K T2 Gi Avbylvw½K gvb ¯’vcb K‡i GKwU †jL AsKb Kwi| 

d‡j g~j we› ỳMvgx GKwU mij‡iKv cvIqv hv‡e| KviY T2 = y, L = x Ges aª“e  
42

g   = m aiv n‡j 

Dc‡ii mgxKiYwU n‡e, y = mx GwU GKwU g~jwe›`yMvgx mij‡iLvi mgxKiY| 
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mgxKiY (1) n‡Z cvB| 

g = 42 L
T2   --------------------- (2) 

†jLwPÎ †_‡K cÖvß L-Gi gvb Ges Zvi Avbylw½K T2 Gi gvb (2) mgxKi‡Y ewm‡q g Gi gvb wbY©q Kiv 
nq| 
 
cÖ‡qvRbxq hš¿cvwZ t 
1. AvsUvmn GKwU avZe †MvjK 
2. AvsUvmn mi“ myZv 
3. ÷¨vÛ 
4. wgUvi †¯‹j 
5. ­̄vBW K¨vwjcvm© 
6. ÷c IqvP 
 

Kvh©cÖYvjx t 
1. ­̄vBW K¨vwicv‡m©i fvwY©qvi aª“eK I hvwš¿K Î“wU wbY©q Kiv nq| 

2. ­̄vBW K¨vwjcv‡m©i mvnv‡h¨ wZbevi avZe e‡ei e¨vm wbY©q Kwi| Gevi G wZbwU cv‡Vi Mo wb‡q 2 
w`‡q fvM K‡i e¨vmva© wbY©q Kiv nq| 

3. ee‡K mi“ myZvi mvnv‡h¨ †eu‡a GKwU `„p Aej¤̂b n‡Z Szjv‡bv nq (wPÎ 5.1) 

4. wgUvi †¯‹‡ji mvnv‡h¨ Szjb we›`y n‡Z ûKmn myZvi ˆ`N©̈  l wbY©q Kiv nq| Gi mv‡_ e‡ei e¨vmva© †hvM 
Ki‡j Kvh©Ki ˆ`N©̈  -- cvIqv hvq| myZivs Kvh©Ki ˆ`N©̈  L= l +r 

5. Gevi eewU GKw`‡K mwi‡q (e‡ei †KŠwYK miY †hb 4° Gi †ewk bv nq) †Q‡o‡ †`h nq| _vgv Nwoi 
mvnv‡h¨ 20wU †`vj‡bi mgq wbY©q Kiv nq| A_©vr eewU ga¨e¯’vb AwZµg Kivi mgq Nwo Pvwj‡q †`qv 
nq Ges k~Y¨ †_‡K †Mvbv ïi“ Kiv nq| eewU cybivq ga¨¯’v‡b Avm‡j GK †`vjb n‡e| 

Gfv‡e GK n‡Z Kzwo ch©š— †Mvbvi ci Nwo eÜ K‡i †`q nq| Nwo‡Z †h mgq cvIqv hv‡e Zvn‡jv KzywowU 
†`vj‡bi mgq| GKB ˆ`‡N©̈ i Rb¨ wZbevi KzywowU †`vj‡bi mgq wbY©q Kiv nq| G mgq‡K 20 w`‡q fvM 
Ki‡j †`vjbKvj T cvIqv hvq| TGi eM© K‡i T2 wbY©q Kiv nq| 

6. myZivs ˆ`N©̈  L cwieZ©b K‡i wewfbœ Kvh©Ki ˆ`‡N©̈ i Rb¨ †`vjbKvj T wbY©q K‡i T2 †ei Kiv nq|  

7. QK KvM‡R X A‡¶ Kvh©Ki ˆ`N©̈  L Ges Y A‡¶ †`vjbKv‡ji eM© T2 Gi gvb ewm‡q LT2 ‡jL wPÎ 
AsKb Kiv nq| †jL wPÎwU g~jwe›`yMvgx GKwU mij †iLv n‡e (wPÎ 4.2) 
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wPÎ 4.2 

8. mij‡iLvi Dci †h †Kvb we›`y P wbB| GLb †_‡K Kvh©Ki ˆ`N©̈  L Ges †`vjbKv‡ji eM© T2 wb‡q 
L
T2  

Gi gvb wbY©q Kiv nq| 
GLb Dc‡ii (2) bs mgxKi‡Yi mvnv‡h¨ 'g' Gi gvb wbY©q Kiv hv‡e| 
 

†WUv msMÖn I QK 
ch©‡e¶Y 

msL¨v 

 

cÖavb 
†¯‹j 
cv‡Vi 
gvb 

M cm 

fwY©qvi  
†¯‹j cvV 

= v 

fwY©qvi 
`ª“eK 

VC 
cm 

fwY©qvi 
cv‡Vi 
gvb  

M+F 
cm 

†gvU 
AvcvZ 
cv‡Vi 
gvb 

D' cm 

AvcvZ 
Mo e¨vm 
D' cm 

hvwš¿K 
Î“wU 

(e) 
cm 

cÖK…Z 
e¨vm 

D = D'- 
(e) 
cm 

e¨vmva©  

r= 
D
2   

cm 

          
          
          

 
ch©‡e¶Y 

msL¨v 

 

ûK mn 
myZvi 
ˆ`N©̈  l 
cm 
 

†`vj‡Ki 
Kvh©Ki 

ˆ`N©̈  L= 
(l +r) 
cm 

20 wU †`vj‡bi mgq t sec 

†`vjb 
Kvj T = 

t
20  sec 

T2 sec2 †jL n‡Z 
cÖvß  
L

T2 
  

cm/sec2 

g 
cm/sec2 

1   cÖ_g wØZxq  Z…Zxq ‡kl     
2           
3           
4           
5           



GBP.Gm.wm †cÖvMÖvg   

e¨envwiK c„ôv # 22 
 

wnmve : g = 4
L

T2  
= 4

OM
ON

 
 

djvdj :  g = 4
L

T2 
cm/sec2 

 

mZK©Zv :  
1. †`vj‡Ki we¯—vi †hb 4° Gi †P‡q †ewk bv nq †mw`‡K j¶¨ ivL‡Z n‡e| 

2. myZv mi“ I cvKnxb n‡Z n‡e| 

3. †`vj‡bi msL¨v mwVKfv‡e ¸Y‡Z n‡e| bZzev T-Gi gvb wbY©‡q f‚j _vK‡e| Avevi g -Gi gv‡bi 
wbf©~jZv A‡bKvs‡k T Gi Dci wbf©i K‡i| 

4. Kvh©Ki ˆ`N©̈  L Gi gvb mwVKfv‡e wbY©q Kiv DwPr| 

5. ee‡K †Rv‡i av°v bv w`‡q Avj‡Zvfv‡e †Q‡o †`qv DwPr| 
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cix¶Y-5 
cix¶‡Yi bvgt Zi‡j Av‡cw¶K ¸i“Z¡ wbY©q (Av‡cw¶K ¸i“Z¡ gvcK †evZj e¨envi K‡i)| 
 
D‡Ïk¨:  
G cvV I cix¶Y mgvwßi ci Avcwb- 
1. Av‡cw¶K ¸i“Z¡ gvcK †evZ‡ji eY©bv Ki‡Z cvi‡eb| 
2. Av‡cw¶K ¸i“Z¡ wbY©‡qi ZË¡ eY©bv Ki‡Z cvi‡eb| 

3. Zi‡ji cÖK…Z Av‡cw¶K ¸i“Z¡, S = 
W2-W

W1-W  - m~ÎwU cÖ‡qvM †`Lv‡Z cvi‡eb| 

4. Av‡cw¶K ¸i“Z¡ wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb| 
5. Av‡cw¶K ¸i“Z¡ wbY©‡qi cÖ‡qvRbxq mZK©Zv D‡j­L Ki‡Z cvi‡eb| 

 
h‡š¿i eY©bv t Av‡cw¶K ¸i“Z¡ gvcK †evZj GKwU we‡kl ai‡bi j¤v̂ mi“ gyL wewkó Kv‡Pi †evZj| 
†evZ‡ji gy‡L m~² wQ`ªhy³ wQwc `„pfv‡e jvMv‡bv _v‡K (wPÎ-4-1)| †Kvb Zij c`v_© w`‡q †evZj fwZ© 
K‡i wQwc Gu‡U w`‡j AwZwi³ Zij wQwci wQ`ª w`‡q †ei n‡q Av‡m| 

 
wPÎ: 5-1 

wewfbœ AvqZ‡bi †evZj cvIqv hvq| GKwU Av‡cw¶K ¸i“Z¡ 
†evZ‡ji Mv‡q 100 MÖvg Ges 200C †jLv _vK‡j eyS‡Z n‡e †h, 
200C ZvcgvÎvq †evZjwU 100 MÖvg cvwb‡Z c~Y© nq| 
evwj, wPwb, KuvKo cÖf…wZ KwVb c`v‡_©i Av‡cw¶K ¸i“Z¡ D`&wbw³i 
mvnv‡h¨ wbY©q Kiv hvq bv| G mg¯— KwVb c`v‡_©i Av‡cw¶K ¸i“Z¡ 
G †evZ‡ji mvnv‡h¨ Lye mn‡R wbY©q Kiv hvq| G †evZ‡ji mvnv‡h¨ 
Zij c`v‡_©i Av‡cw¶K ¸i“Z¡I wbY©q Kiv hvq| 
wewfbœ AvqZ‡bi †evZj cvIqv hvq| GKwU Av‡cw¶K ¸i“Z¡ 
†evZ‡ji Mv‡q 100 MÖvg Ges 200C †jLv _vK‡j eyS‡Z n‡e †h, 
200C ZvcgvÎvq †evZjwU 100 MÖvg cvwb‡Z c~Y© nq| 
evwj, wPwb, KuvKo cÖf…wZ KwVb c`v‡_©i Av‡cw¶K ¸i“Z¡ D`&wbw³i 
mvnv‡h¨ evwni Kiv hvq bv| G mg¯— KwVb c`v‡_©i Av‡cw¶K ¸i“Z¡ 
G †evZ‡ji mvnv‡h¨ Lye mn‡R wbY©q Kiv hvq| G †evZ‡ji mvnv‡h¨ 
Zij c`v‡_©i Av‡cw¶K ¸i“Z¡I wbY©q Kiv hvq| 

ZË¡ t †Kvb Zij c`v‡_©i IRb I 40C ZvcgvÎvi mg-AvqZ‡bi cvwbi IR‡bi AbycvZ‡K Zij c`v‡_©i 
Av‡cw¶K ¸i“Z¡ e‡j| 
0C ZvcgvÎvq cvwb e¨envi K‡i Zij c`v‡_©i AvcvZ Av‡cw¶K ¸i“Z¡ hw` S nq Z‡e cÖK…Z Av‡cw¶K 
¸i“Z¡- 
 S = S 

KviY Avgiv Rvwb †h ZvcgvÎvi cvwbi e¨envi K‡i AvcvZ Av‡cw¶K ¸i“Z¡ wbY©q Kiv nq †m ZvcgvÎvi 
cvwbi Av‡cw¶K ¸i“Z¡ w`‡q AvcvZ Av‡cw¶K ¸i“Z¡‡K ¸Y Ki‡j cÖK…Z Av‡cw¶K ¸i“Z¡ cvIqv hvq| 

GLv‡b, 
0C ZvcgvÎvq cvwbi Av‡cwÿK ¸iæZ¡
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awi, 

wQwcmn Lvwj †evZ‡ji IRb = W kg m/s2  
†evZj + cvwbi IRb = W1  kg m/s2  

†evZj + Zi‡ji IRb = W2 kgms-2  

Zi‡ji IRb = (W2 W) kg ms-2   

mgAvqZb cvwbi IRb = (W1 W) kg gms-2  


Zi‡ji AvcvZ Av: ¸: S
Zi‡ji IRb

mgAvqZb cvwbi IRb 

 =  
(W2W)kg gms-2

(W1W)kgms-2   

 =  
W2W

W1W  

 Zi‡ji cÖK…Z Av: ¸:, S  =  
W2W

W1W   


cÖ‡qvRbxq hš¿cvwZ 
(1) Av‡cw¶K ¸i“Z¡ †evZj (2) IRb ev· 
(3) wbw³   (4) _v‡g©vwgUvi 
(5) cix¶Yxq Zij  (6) weï× cvwb 
(7) wcuwo BZ¨vw`| 
 
Kvh©cÖYvjxt 
1| †evZjwU‡K cÖ_‡g Kw÷K †mvWv I jNy bvBwUªK Gwm‡Wi mvnv‡h¨ †avqv nq, c‡i Avevi cvwb w`‡q 

ay‡q †iv‡` ïKv‡bv nq| 
2| wQwcmn wbw³wU‡K evg cvj­vq ¯’vcb K‡i Wvb cvj­vq cÖ‡qvRbxq evULviv w`‡q Gi fi †bqv nq| 

GLb fi‡K g Øviv ¸Y Ki‡j Lvwj †evZ‡ji IRb cvIqv hv‡e| awi, G IRb W|  
3| GLb †evZjwU‡K cvwb w`‡q c~Y© K‡i wQwc AvUwK‡q w`B| G Ae¯’vq wQwci wQ`ª w`‡q AwZwi³ cvwb 

†ei n‡q Avm‡e| e­wUs †ccvi w`‡q †evZjwUi Mv fvjfv‡e gy‡S c~‡e©i b¨vq fi Z_v IRb †bqv nq| 
awi, G IRb W1 | 

4| Gevi †evZjwUi cvwb †d‡j †evZjwU‡K Zij w`‡q c~Y© Kiv nq| Zvici †evZ‡ji gy‡L wQwc 
AvUwK‡q w`B| e­wUs †ccvi w`‡q cybivq †evZ‡ji Mv gy‡Q †bqv nq| c~‡e©i b¨vq AveviI Zij 
c`v‡_©i fi Z_v IRb W2  wbY©q Kiv nq| 

5| cÖwZwU IRb Aš—Z wZbevi wb‡q Zvi Mo wbY©q Kiv nq| 
6| me‡k‡l †mw›U‡MÖW _v‡g©vwgUv‡ii mvnv‡h¨ K¶ ZvcgvÎv wbY©q Kiv nq| wbw`©ó ZvwjKv †_‡K G 

ZvcgvÎvq cvwbi Av‡cw¶K ¸i“Z¡ wbY©q Kiv nq| 
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†WUv msMÖn I QK 
ch©‡e¶Y 

msL¨v 
†evZj Lvwj 
_vKv Ae ’̄vq 
cvj­vq evULviv 

Kgm/s2 

Mo 
W 

kgm/s2 

†evZj cvwbc~Y© 
Ae ’̄vq cvj­vq 

evULviv  

W1  kgm/s2 

Mo 
W1  kg 

m/s2 

 †evZj Zij 
c~Y© Ae¯’vq 
cvj­vq evULviv 

W2  kgm/s2 

Mo 
W2 

kgm/
s2 

Zi‡ji 
AvcvZ Av.¸.  

S=  
W2-W

W1-W  

cÖK…Z  
Av. ¸. 

S = 
S 

 
 
 
 
 

        

djvdj: cÖ̀ Ë Zi‡ji Av‡cw¶K ¸i“Z¡, S = 
 
mZK©Zv t 
1| †evZjwU‡K fvj K‡i ay‡q cwi¯‹vi K‡i ïwK‡q wb‡Z nq| 
2| IRb †bqvi Av‡M wbw³ wVK Av‡Q wKbv †`‡L wb‡Z nq| 
3| †evZjwU hv‡Z cvwb ev Ziji w`‡q c~Y© _v‡K †mw`‡K j¶¨ ivL‡Z n‡e| 
4| cvwb ev Zij w`‡q c~Y© Kivi ci j¶¨ ivL‡Z n‡e hv‡Z Gi g‡a¨ ey`&ey`& bv _v‡K| †mRb¨ †evZj‡K 

fvj K‡i SuvwK‡q wb‡Z nq| 
5| †evZ‡ji gy‡L wQwc jvMv‡bvi ci †h AwZwi³ cvwb †ei nq Zv fvjfv‡e gy‡S †dj‡Z nq| 
6| eo IRb me mgq cvj­vi gvSLv‡b ivL‡Z nq Ges IRb me mgq wPgUv w`‡q IVv‡bv I bvgv‡bv 

DwPr| 
7| mgMÖ cÖwµqv wZb evi cybive„wË Kiv nq| 
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cix¶Y-6 
h‡š¿i eY©bv: 
mvwj©e h‡š¿i eY©bvt mvwj©i h‡š¿ GKB Dcv`vb ˆZix, mylg cÖ¯’‡”Q` wewkó `ywU j¤v̂ avZe Zvi cix¶vMv‡ii 

QvQ †_‡K ev †`qv‡j AvUKv‡bv `„p Aej¤b̂ n‡Z Szjv‡bv _v‡K| wPÎ:-6.1 G S1S
'
1  Ges S2S

'
2  Giƒc `ywU 

Zvi| Zvi `ywUi AB I CD cÖv‡š— `ywU KvVv‡gv S1 I S2 Ggbfv‡e jvMv‡bv _v‡K †hb KvVv‡gv`ywU 
Dj­¤f̂v‡e PjvPj Ki‡Z cv‡i| GKwU w¯úwiU †j‡fj AB KvVv‡gvi gvSLv‡b AvUKv‡bv Ges CD 
KvVv‡gvi mv‡_ mshy³ gvB‡µvwgUvi ¯Œz M Gi Dci emv‡bv| ¯Œz M Dj­¤^ †¯‹j R eivei DVvbvgv Ki‡Z 
cv‡i| AB I CD KvVv‡gvi bx‡P û‡Ki mvnv‡h¨ IRb Szjv‡bv e¨e¯’v Av‡Q| 

 

 
(K) 

 
 
 

(L) 

 
wPÎ: 6.1 

 
cix¶‡bi bvg t mvwj©i h‡š¿i mvnv‡h¨ Bqvs Gi ¸YvsK wbY©q| 
 
D‡Ïk¨ t G cix¶b †k‡l Avcwb Syjš— Zv‡ii Dcv`v‡bi Bqvs ¸YvsK wbY©q Kiv| wkL‡Z cvi‡eb| 
 

ZË¡ t w¯’wZ¯’vcK mxgvi g‡a¨ w¯’wZ¯’vcK e¯—zi Aby‰`N©̈  cxob Ges Aby‰`N©̈  weK…wZi AbycvZ GKwU aª“e 
ivwk| G aª“e ivwk‡K e¯—zi Dcv`v‡bi Bqvs ¸YvsK e‡j| Bqvs Gi ¸YvsK y aiv n‡j, 

 y = 
Aby‰`N©̈  cxob
Aby‰`N©̈  weK…wZ  

IRb, F = mg 

‰`
N¨

© c
Ömv

iY
 ( 

m
) 
l 
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F ej Øviv cxob Ki‡j Aby‰`N©̈  cxob = 
F
a  [a=†¶Îdj] cxo‡bi Rb¨ L ˆ`‡N©̈ i e„w× l n‡j Aby‰`N©̈  

weK…wZ = 
l
L  

 y = 

F
a
l
L

  = 
FL
a l  

Zv‡ii cÖv‡š— m fi Szjv‡j IRb ev ej = mg 
( g = gva¨Kl©Y RwbZ Z¡iY) 

e„ËvKvi cȪ ’‡”Q` wewkó Zv‡ii †¶‡Î, Zv‡ii e¨vmva© r n‡j cȪ ’‡”Q‡`i †¶Îdj =r2 

 Y = 
mgL
r2l

  

 

cÖ‡qvRbxq hš¿cvwZ: mvwj©i hš¿, IRb BZ¨vw`| 
 

Kvh©cÖYvjxt 
1. AB I CD KvVv‡gvi cvj­vq cÖwZwU‡Z 0.5 c_ fi Ki“b| 
2. ¯Œz M‡Ri wcP&, jwNô MYb Ges hvwš¿K Î“wU wbY©q Ki“b| 
3. cix¶Yxq Zv‡ii e¨vmva© K‡qKwU ¯’v‡b wbY©q Ki“b Ges e¨vmva© r Gi Mo gvb wbY©q Ki“b| 
4. gvB‡µvwgUvi ¯Œzi jwNô MYb wbY©q Ki“b Ges ¯Œz Nywi‡q w¯úwiU †j‡fj Avbyf‚wgK Ki“b Gevi 

gvB‡µvwgUv‡ii ˆiwLK I e„ËvKvi cvV wbb| 
5. Gevi N cvj­vq 0.5 c_ fi Pvcvb| †`Lv hv‡e Zv‡ii cÖmvi‡Yi Rb¨ w¯úwiU †j‡fj Avi Avbyf‚wgK 

bvB| ¯Œz Nywi‡q Avevi w¯úwiU †j‡fj‡K Avbyf‚wgK Ki“b| gvB‡µvwgUv‡ii ˆiwLK I e„ËvKvi cvV 
wbb| G cvV †_‡K cÖ_g cvV we‡qvM Ki‡j 0.5 c_ f‡ii IR‡bi Rb¨ Zv‡ii ˆ`N©̈  cÖmviY wbY©q 
Ki“b| 

6. Gfv‡e 0.5 c_ K‡i fi evwo‡q cÖ‡Z¨K ev‡ii Rb¨ gvB‡µvwgUv‡ii ˆiwLK I e„ËvKvi †¯‹‡ji cvV 
wbb Ges cÖ‡Z¨K †¶‡Î N cvj­vi †gvU IR‡bi Rb¨ Zv‡ii ˆ`‡N©̈ i cÖmv‡ii wbY©q Ki“b| 

7. GLb N cvj­v †_‡K 0.5 c_ fi GK GKwU K‡i Kwg‡q Av‡Mi gZ Zv‡ii cÖmviY wbY©q Ki“b| 
Gfv‡e cÖwZwU f‡ii Rb¨ `ywU K‡i cvV wbb| G cv‡V Mo gvb wb‡q wbw`©ó IR‡bi Rb¨ Zv‡ii ˆ`N©̈  
cÖmvib wbY©q Ki“b| 

8. GKLÛ MÖvd KvMR wb‡q x-A‡¶i w`‡K IRb Ges y-A‡¶i w`‡K Zv‡ii ˆ`N©̈  cÖmviY wb‡q †jL 
AsKb Ki“b| †jLwPÎwU g~jwe›`yMvgx mij‡iLv n‡e| †jLwP‡Îi Ici †h †Kvb we›`y a‡i x-A‡¶i 
w`‡K j¤̂ Uvb‡j IR‡bi Rb¨ ˆ`N©̈  cÖmviY cv‡eb| 

Z_¨ msMÖn I QK: 
 1. ¯Œz M‡Ri jwNô MYb = mm 
   = m 
 2. Zv‡ii †gvU ˆ`N©̈  = cm 
   = m 
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  gva¨vKl©Y RwbZ Z¡iY = m/sec2 
 3. gvB‡µvwgUv‡ii ¯Œz wcP& = mm 
   = m 
 4. e„ËvKvi †¯‹‡ji fvM msL¨v = 

  jwNô MYb = mm 
   = m 
 
 
Zv‡ii e¨vmva© wbY©‡qi QK 
ch©‡e¶Y 

msL¨v 

 

ˆiwLK 
†¯‹j cvV 

m 

e„ËvKvi 
fvM 
msL¨v 

c 

jwNô 
MYb 
LC 
m 

e„ËvKvi 
†¯‹j cvV 

CLC 
m 

e¨vm 
d' 
m 

hvwš¿K 
Î“wU 

x 
m 

cÖK…Z 
e¨vm 

d=d'x 
m 

Mo 
e¨vm 
d' 
m 

e¨vmva© 

r = 
d
2  

m 
1          
2          
3          
4          
5          

 
 

‰`N©̈  cÖmviY wbY©q QK 
ch©‡e¶Y 
msL¨v 

fi 
m 
kg 

IRb 

N 
 

fi e„w×i mgq cvV 

 

 
cÖmviY 

m 

 
fi n«v‡mi mgq cvV 

 

cÖmviY 

m 
Mo 

l m 

   ‰iwLK 
†¯‹j cvV 
m 

e„ËvKvi 
†¯‹j cvV 
m 

†gvU 

m 
 ‰iwLK 

†¯‹j cvV 

m 

e„ËvKvi 
†¯‹j cvV 

m 

†gvU 

m 
  

1            

2            

3            

4            

5            

6            
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djvdj: 

wnmve: Y = 
mgL

r2l
   [F = mg I l 

Gi gvb †jLwPÎ n‡Z]  

Y = ............ 
 

 
 

wPÎ: 6.2 
 
mZK©Zv: 
1, r Gi gvb †QvU Ges eM© wn‡m‡e Av‡m e‡j r m~²fv‡e gvc‡Z n‡e 
2. cÖmviY l gvcvi mgq c¨vivjv· åvwš— cwinvi Ki‡Z n‡e| 
3. Ggb fi m †`qv DwPZ n‡e bv, †hb Zv Amn cxo‡bi A‡a©‡Ki †ekx nq| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IRb, F = mg 

‰`
N¨

© c
Ömv

iY
 ( 

m
) 

l 
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cix¶Y-7 

 
h‡š¿i eY©bv 
7bs cix¶YwU ïi“ Kivi c~‡e© D³ cix¶vi Rb¨ e¨eüZ hš¿wU m¤ú‡K© †R‡b †bqv hvK| 
 
hš¿wUi bvg: e‡qj Gi hš¿| 
 
e‡qj-Gi h‡š¿i eY©bv: 
 
GB h‡š¿ GKwU mylg cȪ ’‡”Q` wewkó Kv‡Pi bj AB 
Av‡Q| Gi GK gyL (A) eÜ I Ab¨ gyL (B) †Lvjv| 
†Lvjv gyLwU GKwU iev‡ii bj R Øviv Ab¨ GKwU 
`yB gyL †Lvjv Kv‡Pi bj CD-Gi mv‡_ hy³| 
iev‡ii bj Ges AB I CD b‡ji wb‡Pi Ask 
cvi` Øviv c~Y© Kiv nq| AB b‡ji Dc‡ii As‡k 
evqy _v‡K| bj `ywU GKwU Kv‡Vi KvVv‡gvi mv‡_ 
jvMv‡bv †¯‹‡ji `yB cv‡k AvUKv‡bv _v‡K| G‡`i 
Dc‡i I wb‡P bvwg‡q ¯Œz Øviv AvUKv‡bv hvq| 
†¯‹‡ji mvnv‡h¨ Dfq b‡ji cvi` ¯—‡¤¢i D”PZvi 
Ae¯’vb wbY©q Kiv hvq| AB b‡ji evqyi AvqZb 
Gi cȪ ’‡”Q` (r2 ) I evqyc~Y© As‡ki ˆ`‡N©̈ i (l) 
¸Yd‡ji mgvb| †h‡nZz b‡ji cȪ ’‡”Q` me©Î 
mgvb| evqyi AvqZb, V b‡ji evqyc~Y© As‡ki 
ˆ`‡N©̈ i mgvbycvwZK| 
 

 

 
wPÎ-7.1 
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cix¶v-7 

 
cix¶vi bvg: e‡qj-Gi m~Î cix¶v 
 
D‡Ïk¨  
GB cvV I cix¶Y mgvwßi ci Avcwb 
(1) e‡qj-Gi m~Î eY©bv Ki‡Z cvi‡eb| 
(2) cix¶‡bi mvnv‡h¨ M¨v‡mi Pvc I AvqZ‡bi ¸Ydj †h GKwU aª“e msL¨v nq GwU cÖgvb Ki‡Z 

cvi‡eb| 
(3) AvqZb ebvg Pvc †jLwPÎ A¼b Ki‡Z cvi‡eb| 
(4) i‡qj-Gi m~Î cix¶vi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb| 
(5) i‡qj Gi m~Î cix¶vi cÖ‡qvRbxq mZK©Zv D‡j­L Ki‡Z cvi‡eb| 
 
ZË¡ : w¯’i ZvcgvÎvq †Kvb wbw`©ó cwigvb M¨v‡mi AvqZb Gi Dci cÖhy³ Pv‡ci mgvbycvwZK| 

hw` †Kvb wbw`©ó fi wewkó M¨v‡mi AvqZb I Pvc P nq Zvn‡j, 

V
1
P hLb ZvcgvÎv w¯’i _v‡K| 

ev, PV = K = aª“e msL¨v| 

AZGe, w¯’i ZvcgvÎv hw` P1 , P2  I P3  Pv‡c M¨v‡m AvqZb h_vµ‡g V1 , V2  I V3  nq, Zvn‡j, 

P1 V2  = P2 V2  = P3 V3  = K = aª“e msL¨v| 

 
cÖ‡qvRbxq hš¿cvwZ: e‡qj Gi hš¿, e¨v‡ivwgUvi, cvi` iev‡ii bj| 
 
Kvh©cÖYvjx: 
(1) cix¶vi cÖ_g ch©vq: 
 (K) e¨v‡ivwgUvi †_‡K evqygÛ‡ji Pvc wj‡L ivLyb| 
 (L) AB bj‡K ¯Œz Øviv fv‡jvfv‡e AvUwK‡q ivLyb 
 
(2) evqygÛjxq Pv‡c Ave× ¯—‡¤¢i ˆ`N©̈  wbY©q: 
 (K) †Lvjv bj CD †K DVvbvgv K‡i Dfq b‡ji cvi‡`i D”PZv mgvb Ki“b| GB Ae¯’vq AB b‡j 

Ave× evqyi Pvc evqygÛ‡ji Pv‡ci mgvb nq| 
 (L) †¯‹j †_‡K AB b‡ji Dc‡ii cÖv‡š—i Ges cvi` Z‡ji cvV wbj| GB `yB cv‡Vi cv_©K¨ AB 

b‡j Ave× evqy ¯—‡¤¢i ˆ`N©̈ | 
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wPÎ: 7.1 

 
(3) evqy gÛjxq Pv‡ci †P‡q AwaK Pv‡c Ave× evqy ¯—‡¤¢i ˆ`N©̈  wbY©qt 
 (K) CD bj‡K ax‡i ax‡i Dc‡i DVvb †hb Gi cvi` ¯—¤¢ AB b‡ji cvi` ¯—‡¤¢i Dc‡i _v‡K, GB 

Ae¯’vq AB b‡j Ave× evqyPvc evqygÛ‡ji Pv‡ci †P‡q †ewk _v‡K| 
 (L) †¯‹‡ji mvnv‡h¨ `yB b‡ji cvi` ¯—‡¤¢i D”PZvi cvV wbb| GB `yB cv‡Vi cv_©K¨B AwZwi³ 

Pvc| hw`  e¨v‡ivwgUv‡i cvi` ¯—‡¤¢i D”PZv H Ges GB ch©v‡q `yB b‡ji cvi` ¯—‡¤¢i D”PZvi 
cv_©K¨ h nq Zvn‡j, evqy¯—‡¤¢i †gvU Pvc = (H+h) cvi` Pvc| 

 (M) Ave× b‡ji Dc‡ii cÖv‡š—i cvV I cvi` —̄‡¤¢i cv‡Vi cv_©K¨ †_‡K evqy —̄‡¤¢i ˆ`N©̈  wbY©q 
Ki“b| 

(4) evqygÛ‡ji Pv‡ci †P‡q Kg Pv‡c Ave× evqy¯—‡¤¢i ˆ`N©̈  wbY©qt 
 (K) CD bj‡K ax‡i ax‡i wb‡P bvwg‡q wbb †hb Gi cvi‡`i D”PZ AB b‡ji cvi‡`i D”PZvi †P‡q 

Kg nq| G †¶‡Î AB b‡j Ave× evqyi Pvc evqy gÛ‡ji Pv‡ci †P‡q Kg n‡e| 
 (L) Dfq b‡ji cvi` ¯—‡¤¢i D”PZvi cvV wbb Ges `yB cv‡Vi cv_©K¨ wbY©q Ki“b| hw` e¨v‡ivwgUv‡ii 

cvi` ¯—‡¤¢i D”PZv H Ges bj `ywUi cvi` ¯—‡¤¢i D”PZvi cv_©K¨ h nq, Zvn‡j †gvU Pvc, p = (H-h) 
cvi` —̄¤¢ mgMÖ cÖwµqvwU Aš—Z wZbevi cybive„wË Ki“b, 

(5) H L, (H+h)L I (H- h)L ¸Ydj wgwj‡q †`Lyb| ¸Yd‡ji gvb cÖwZ †¶‡Î cÖvq GKB n‡e| 
(6) †jLwPÎ A¼b: 

 b‡j Ave× evqy AvqZb, V = b‡ji cȪ ’‡”Q`  evqy¯—‡¤¢i ˆ`N©̈ , 

 †h‡nZz b‡ji cȪ ’‡”Q` me©Î mgvb| †`N©̈  (L) AvqZb (V) mgvbycvwZK| X-A‡¶i w`‡K Pvc, Hh 
Ges Y A‡¼i w`‡K L a‡i †jLwPÎ A¼b Ki‡j †jLwPÎwU GKwU AvqZvKvi Awae„Ë n‡e (wPÎ bs-2) 
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wPÎ-7.2 

DcvË msMÖn 
e¨v‡ivwgUv‡i cvi` ¯—‡¤¢i D”PZv, H = 

cix¶vKv‡j K‡¶i ZvcgvÎv, 
Pvc ch©‡e¶b 

msL¨v 
Ave× b‡ji 
Dci cÖv‡š—i 
cvV a(m) 

Ave× b‡ji 
cvi` —̄‡¤¢i 
cvV  
b(n) 

†Lvjv b‡ji 
cvi` —̄‡¤¢i 
cvV c(m) 

evqy —̄‡¤¢i 
ˆ`N©̈  
L=(a-b)m 

eÜ I †Lvjv 
b‡ji cvi` 
—̄‡¤¢i cv‡Vi 

cv_©K¨ 
h = (c-b)r 

Ave× 
evqyi Pvc, 
p=(H±h) 

¸Ydj 
(H±h)
L 
ev PV 

gš—e¨ 

evqy gÛjxq 
Pv‡c 

         

evqy gÛjxq 
Pv‡ci †P‡q 
AwaK Pv‡c 

         

evqy gÛjxq 
Pv‡ci †P‡q 
Kg Pv‡c 

         

 
djvdjt †jLwPÎ †_‡K K‡qKwU we› ỳ n‡Z Pvc I ˆ`N©̈  †ei Ki“b| Pvc I ˆ`N©̈  ¸b Ki“b| cÖwZ‡¶‡Î Pvc 
I ˆ`‡N©̈ i ¸Ydj wgwj‡q †`Lyb| 
e‡qj-Gi m~‡Îi mZ¨Zv hvPvB Ki“b| 
 
mZK©Zvt 
1| bj ỳwU m¤ú~Y© Lvov Ae¯’vq ivL‡Z n‡e| 
2| †Lvjv bjwU DVvbvgvi mgq Lye ax‡i ax‡i DVvbvgv Ki‡Z n‡e| 
3| cÖwZevi cvV †bqvi ci cieZ©x cvV †bqvi Rb¨ wKQy mgq A‡c¶v Ki‡Z n‡e| 

 

Pvc, P (m) 
‰`

N¨
©  (

 L
) 
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cix¶YÑ8 
8bs cix¶vwU ïi“ Kivi c~‡e© D³ cix¶vi Rb¨ e¨eüZ h‡š¿i mv‡_ cwiwPZ nIqv hvK| wb‡P 
K¨v‡jvwiwgUvi I ÷xg nxUvi ev ev¯ú DËvc‡Ki eY©bv †`qv n‡jv|  
 
K¨vjwiwgUvi 
GwU GKwU †PvOvK…wZi (Cylindrical) cvÎ| 
mvaviYZ cvÎwU Zvgvi ˆZwi nq| Zvgvi ˆZwi 
GKwU Av‡jvoK ev bvovbx _v‡K| K¨vjwiwgUv‡i 
†Kvb Zij c`v_© †i‡L Zv‡K bvovbx w`‡q bvov nq 
hv‡Z Zi‡ji me RvqMvq ZvcgvÎv mgvb _v‡K| 
K¨vjwiwgUviwU‡K Ab¨ GKwU cv‡Îi g‡a¨ ivLv nq 
Ges ga¨eZx© ¯’vb Kzcwievnx c`v_© Øviv c~Y© Kiv 
nq| 
K¨vjwiwgwZi g~jbxwZ 
wfbœ ZvcgvÎvi `ywU e¯—z Zvcxq ms¯ú‡k© Avm‡j 
Zv‡`i g‡a¨ Zv‡ci Av`vb-cÖ̀ vb N‡U Ges GK mgq 
mgZvcgvÎvq †cŠu‡Q| hw` evB‡i †_‡K Zvc bv 
Av‡m ev wfZi †_‡K †Kvb Zvc evB‡i bv hvq Ges 
Zv‡`i g‡a¨ ivmvqwbK wewµqv bv N‡U Zvn‡j kw³i 
wbZ¨Zv m~Î Abymv‡i M„nxZ Zvc = ewR©Z Zvc| 
  

 
wPÎÑ8.1  

ev®ú-DËvcK t 
ev®ú DËvc‡K †Kvb ¶z`ª e¯—z‡K ev‡®úi cÖZ¨¶ ms¯úk© QvovB DËß Kiv hvq| ev®ú DËvc‡K (wPÎ 
bsÑ8.2) GKB A¶wewkó `ywU Zvgvi duvcv †PvO A I B _v‡K| †PvO `ywUi ga¨eZx© evqyc~Y© ¯’v‡bi `yB gyL 
eÜ Ges B †Pv‡Oi Dc‡ii w`‡K GKwU AvMg bj I wb‡Pi w`‡K GKU wbM©g bj jvMv‡bv _v‡K|  
ivevi bj w`‡q AvMg bjwU GKwU eqjv‡ii mv‡_ 
hy³ Kiv nq| eqjvi †_‡K ev®ú AvMg bj w`‡q 
†PvO ỳwUi ga¨eZx© ¯’v‡b cÖ‡ek K‡i Ges wbM©g bj 
w`‡q †ei n‡q hvq|  
A bjwUi Dc‡ii gyL KK© w`‡q eÜ Kiv _v‡K Ges 
wb‡Pi gy‡L GKwU XvKbv E _v‡K hv B”QvgZ miv‡bv 
hvq| K‡K©i g‡a¨ GKwU wQ`ª w`‡q _v‡g©vwgUvi T 
cÖ‡ek Kiv‡bv nq Ges Ab¨ GKwU wQ`ª w`‡q m~Zvi 
mvnv‡h¨ KwVb e¯—z M‡K Szwj‡q ivLv nq|  
d‡j e¯—zwU ev‡®úi ms¯ú‡k© bv G‡mI c‡iv¶fv‡e 
DËß nq|  

 
wPÎÑ8.2 t ev®ú DËvcK 

ev®ú 

K¨vjixwgUvi _v‡gv©wgUvi 

bvovbx 
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cix¶YÑ8  
KwVb c`v‡_©i Av‡cw¶K Zvc wbY©q 
 
D‡Ïk¨ 
GB cvV I cix¶Y †k‡l AvcwbÑ 
● Av‡cw¶K Zv‡ci msÁv ej‡Z cvi‡eb; 
● KwVb c`v‡_©i Av‡cw¶K Zvc wbY©‡qi ZË¡ wjL‡Z cvi‡eb; 
● KwVb c`v‡_©i Av:Zvc wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb; 
● GB cix¶‡Y cÖ‡qvRbxq mZK©Zv D‡j­L Ki‡Z cvi‡eb| 
 
ZË¡t 
†Kvb e¯—zi 1kg f‡ii ZvcgvÎv 1K ev 1°C e„w× Ki‡Z †h cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e¯—zi 
Dcv`v‡bi Av‡cw¶K Zvc e‡j|  
aiv hvK, K¨vjwiwgUv‡i wKQy cvwb ivLv n‡jv| †h e¯—zi Av:Zvc wbY©q Kiv n‡e †m e¯—z‡K DËß K‡i 
K¨vjwgwiUv‡ii g‡a¨ †d‡j w`‡j e —̄zwU wKQy Zvc nviv‡e Ges K¨vjwiwgUvi I cvwb wKQy Zvc MÖnY Ki‡e|  
aiv hvK bvovbxmn K¨vjwiwgUv‡ii fi = m1kg 
 K¨vjwiwgUvi I VvÊv cvwbi fi = m2kg 

 K¨vjwiwgUvi I VvÛv cvwbi ZvcgvÎv = °C 

 e¯—zi m‡e©v”P ZvcgvÎv = °C 

 P~ovš— ZvcgvÎv = °C 
 KwVb e¯—zi fi = Mkg 

 K¨vjwiwgUv‡ii Dcv`v‡bi Av:Zvc SJkg-1 K-1  

 KwVb e¯—zi Av:Zvc = SJ kg-1 K-1  

 K¨vjwiwgUvi KZ…©K M„nxZ Zvc = m1s1( - 1J  

   VvÊv cvwb KZ…©K M„nxZ Zvc = (M21)42001 )j 

e¯—z KZ©„K ewR©Z Zvc = MS1 )j 

Ab¨ †Kvb fv‡e Zv‡ci Av`vb-cÖ̀ vb bv n‡j M„nxZ Zvc = ewR©Z Zvc| 

m1 s1( - 1 + (m2-m1) 4200 ( - 1 = M.S ((1 )  

ev, S = 
{ }m1s1( - 1 +4200 (m2-m1)2 ( - 1

2  )
 J kg-1 K-1  

cÖ‡qvRbxq  hš¿cvwZ t bvovbxmn GKwU Zvgvi K¨vjwiwgUvi, ÷xg nxUvi ev ev®ú DËvcK, cix¶Yxq e¯—z, 
m~Zv, wbw³, IRb ev·, _v‡g©vwgUvi, K‡Vi ev· BZ¨vw`|  
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Kvh©cÖYvjx t 
1| cÖ_‡g K¨vjwiwgUvi‡K cwi®‹vi K‡i ïwK‡q wbb Ges wbw³i mvnv‡h¨ bvovbxmn Gi fi (m1 ) wbY©q 

Ki“b|  

2| K¨vjwiwgUv‡ii 
2
3  Ask VvÛv cvwb Øviv c~Y© K‡i Avevi fi (m2 ) wbY©q Ki“b|  

3| Gevi K¨vjwiwgUvi‡K Zvc wb‡ivax Kv‡Vi ev‡· ¯’vcb K‡i _v‡g©vwgUv‡ii mvnv‡h¨ cvwb I 
K¨vjwiwgUv‡ii ZvcgvÎv 1 wbY©q Ki“b|  

4| †h c`v‡_©i Av‡cw¶K Zvc wbY©q Ki‡Z n‡e Zvi GK UzKiv wb‡q fi (M) wbY©q Ki“b|  
5| e¯—zwU‡K m~Zvi mvnv‡h¨ ev®ú DËvc‡Ki g‡a¨ Szwj‡q DËß Ki“b|  
6| e¯—zwUi ZvcgvÎv me©vwaK n‡q w¯’i n‡j _v‡g©vwgUv‡ii mvnv‡h¨ Gi ZvcgvÎv (2) wbY©q Ki“b|  

7| Gevi K¨vjwiwgUvi‡K ev®ú DËvc‡Ki wb‡P G‡b m~Zv †K‡U DËß e¯—zwU‡K cvwbi g‡a¨ †d‡j w`b|  
8| bvovbxi mvnv‡h¨ fvjfv‡e bvo–b Ges wgkª‡Yi Pyovš— ZvcgvÎv () wbY©q Ki“b|  
9| mgMÖ cÖwµqvwU Aš—Z wZbevi cybive„wË Ki“b Ges cÖwZ cv‡Vi Mo wbY©q Ki“b|  
10| cÖvß DcvËmg~n Q‡K ewm‡q cÖ‡qvRbxq mgxKi‡Yi mvnv‡h¨ wnmve K‡l KwVb c`v‡_©i Av:Zvc wbY©q 

Ki“b|  
DcvËmg~n 

 
ch©‡e¶Y 

bvovbxmn 
K¨vjwiwgUv‡ii fi 

 
cvwbi fi 

 
KwVb  

ZvcgvÎv KwVb c`v‡_©i 
Av:Zvc= 

Mo 
Av:Zvc= 

msL¨v Lvwj 

m1kg 
cvwbmn 

m2kg 
(m2-m1) 

kg 
c`v‡_©i 

fi 
mkg 

VvÊv cvwb 
°C 

KwVb 
c`v_© 
2°C 

wgkªY 
°C 

SJkg-1k-1 SJkg-1k-1 

1          
2          
3          
4          

wnmvet  S = 
{ }m1s1+ 4200(m2-m1)  ( - 1

2  )    

djvdj t cÖ̀ Ë KwVb c`v‡_©i Av: Zvc 

S = --------------- J kg-1 K-1  
 
mZK©Zv t 
1| m~¶èfv‡e Zvc wbY©‡qi Rb¨ Lye my‡e`x _v‡g©vwgUvi e¨envi Ki‡Z n‡e|  
2| Zvc ¶q n«vm Kivi Rb¨ K¨vjwiwgUvi‡K Kzcwievnx c`v_© w`‡q wN‡i ivL‡Z n‡e|  
3| K¨vjwiwgUvi‡K ev®ú DËvc‡Ki wb‡P G‡b Lye `ª“Z KwVb e¯—z‡K cvwb‡Z †dj‡Z n‡e hv‡Z DËß 

KwVb e¯—zwU ¯’vbvš—‡ii mgq †Kvb Zvc bv nvivq| 
4| cvwb‡Z M‡j bv Ggb c`v‡_©i Av:Zvc G cÖwµqvq wbY©q Ki‡Z n‡e|  
5| cvwb‡K memgq bvo‡Z n‡e hv‡Z cvwbi me©Î ZvcgvÎv mgvb nq|  
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cix¶Y-9  
kxZjxKiY c×wZ‡Z Zij c`v‡_©i Av‡cw¶K Zvc wbY©q| 
 
D‡Ïk¨ 
GB cvV I cix¶Y mgvwßi ci Avcwb 
● wbDU‡bi kxZjxKiY m~Î ej‡Z cvi‡eb; 
● kxZjxKiY c×wZ‡Z Zij c`v‡_©i Av:Zvc wbY©‡qi ZË¡ wjL‡Z cvi‡eb; 
● kxZjxKiY c×wZ‡Z Zij c`v‡_©i Av:Zvc wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb; 
● G cix¶‡Y cvjbxq mZK©Zv D‡j­L Ki‡Z cvi‡eb| 
 
ZË¡  
wbDU‡bi kxZjxKiY m~Î Abymv‡i †Kvb e¯—zi Zvc n«v‡mi nvi e¯—z I Zvi cwicv‡k¦©i ZvcgvÎvi cv_©‡K¨i 
mgvbycvwZK|  
Avevi †Kvb cv‡Îi g‡a¨ Zij c`v_© DËß K‡i VvÊv n‡Z w`‡j cÖwZ †m‡K‡Û Zvc n«v‡mi nvi wbf©i K‡i 
(1) cv‡Îi Db¥y³ Z‡ji †¶Îdj, (2) Zij c`v‡_©i ZvcgvÎv (3) cwicv‡k¦©i ZvcgvÎv  (4) †h cv‡Î 
Zij ivLv nq †m cv‡Îi cÖK…wZ I Gi evB‡ii c„‡ôi †¶Îd‡ji Dci| Zvc n«v‡mi nvi Zij c`v‡_©i 
cÖK…wZi Dci wbf©i K‡i bv| hw` `ywU wfbœ Zij c`v_©‡K Dc‡ivwj­wLZ GKB kZ©vax‡b kxZj  n‡Z †`qv 
nq, Zvn‡j Zv‡`i Zvc n«v‡mi nvi GKB n‡e|  
aivhvK, 
K¨vjwiwgUv‡ii fi = m1kg 

Zi‡ji fi = m2kg 
cvwbi fi = m3kg 

K¨vjwiwgUv‡ii Dcv`v‡bi Av:Zvc = S1Jkg-1K-1 

Zi‡ji Av:Zvc = S2Jkg-1K-1 

cvwb 1°C †_‡K 2°C ch©š— kxZj n‡Z mgq †bq = t1Sec. 
Zij 1°C †_‡K 2°C ch©š— kxZj n‡Z mgq †bq = t2 Sec. 

AZGe, cvwb I K¨vjwiwgUv‡ii kxZjxKiY nvi = 
(m34200+m1s1)(1-2)

t1
  

Zij I K¨vjwiwgUv‡ii kxZjxKiY nvi =  
(m2S2+m1s1)(1-2)

t2
  

GKB kZ©vax‡b _vKvi Rb¨ kxZjxKiY nvi ỳwU mgvb n‡e|  

  
(m34200+m1s1)(1-2)

t1
  = 

(m2S2+m1s1)(1-2)
t2

  

ev, t1(m2S2+m1S1) = t2 (m34200+m1S1) 

ev, m2S2t1 = t2(4200m3+m1S1) - m1S1t1 
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ev, S2 = 






4200m3+m1S1

m2t1
 - 

m1S1
m2

  Jkg-1K-1 ---(1) 

 
cÖ‡qvRbxq hš¿cvwZ t 
GKwU K¨vjwiwgUvi, Zvc wb‡ivaK, Av‡eóbx cvÎ, my‡e`x _v‡g©vwgUvi, cvwb, Zij, wbw³, ÷c-IqvP 
BZ¨vw`|  
 
Kvh©cÖYvjx t 
1) K¨vjwiwgUvi‡K cwi®‹vi K‡i ïwK‡q Gi fi 

wbY©q Ki“b|  
2) K¨vjwiwgUv‡ii †fZ‡ii †`qv‡j wbP †_‡K 

`yB-Z…Zxqvsk Dc‡i GKwU `vM †K‡U wbb| 
3) wKQy cwigvY cix¶bxq Zij Ab¨ cv‡Î DËß 

K‡i K¨vjwiwgUv‡i D³ `vM ch©š— c~Y© Ki“b| 
K¨vjwiwgUvi‡K Zvc wb‡ivaK Av‡eóbxi g‡a¨ 
†i‡L bvovbx w`‡q ax‡i ax‡i Zij‡K bvo‡Z 
_vKzb Ges GK wgwbU cici ZvcgvÎvi 
Kgc‡¶ 20wU cvV wbb|  

 
wPÎÑ9.1 

4) Gevi Zijmn K¨vjwiwgUv‡ii fi wbY©q Ki“b|  
5) GKBfv‡e cvwb wb‡q (3) I (4) cÖwµqvi Abyiƒc cvV wbb|  
6) GKB MÖvd KvM‡R x A¶ eivei mgq I y A¶ eivei ZvcgvÎv wb‡q †iLwPÎ A¼b Ki“b| 

†jLwPÎwU 2bs wP‡Îi g‡Zv n‡e|  
7) †jLwPÎ †_‡K Zij I cvwbi ZvcgvÎv GKUv ZvcgvÎv cwim‡i (aiv hvK 1°C †_‡K 02°C ch©š—) 

kxZj n‡Z wK cwigvY mgq †j‡M‡Q Zv wbY©q Ki“b| aivhvK, cvwbi †¶‡Î t1 I Zi‡ji †¶‡Î t2 
mgq †j‡M‡Q| (1) bs mgxKi‡Y m1, m2, m3, S1, t1 I t2 -Gi gvb ewm‡q Zi‡ji Av:Zvc (S2) 
wbY©q Ki“b| 

  
DcvË msMÖn  
bvovbxmn K¨vjwiwgUv‡ii fi m1 = ------------------- kg 

Zi‡ji fi m2= ------------------- kg 

cvwbi fi  m3= ------------------- kg 

K¨vjwiwgUv‡ii Dcv`v‡bi Av:Zvc  S1= ------------------- Jkg-1K-1 

cvwbi Av:Zvc = 4200 Jkg-1K-1 
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wPÎÑ9.2 
 

mgq-ZvcgvÎv QK 
mgq 

wgwb‡U 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

cvwbi 
ZvcgvÎv 

°C 

                     

Zi‡ji 
ZvcgvÎv 

°C 

                     

 
djvdj  
†jLwPÎ †_‡KÑ 
Zi‡ji ZvcgvÎv -------- †_‡K ------ †Z n«vm †c‡Z mgq jv‡M = -------- Sec. 

cvwbi ZvcgvÎv -------- †_‡K ------ †Z n«vm †c‡Z mgq jv‡M = -------- Sec. 
 

 S2  = 






(4200m3+m1S1)t2

m2t1
 

m1S1
m2

    

 = -------- JKg-1K-1 
 
 
mZK©Zv t GB cix¶‡Y wb¤œwjwLZ mZK©Zv¸‡jv Aej¤b̂ Ki‡Z nq|  
1) Zi‡ji ev cvwbi ZvcgvÎv ùzUbv‡¼i A‡bK wb‡P ivLv DwPZ|  
2) cvwb ev Zij‡K Ab¨ cv‡Î DËß Ki‡Z n‡e| 
3) ZvcgvÎv ebvg mgq †jLwPÎ A¼b Ki‡Z mveavbZv Aej¤b̂ Kiv DwPZ| 
4) ZvcgvÎvi mwVK cv‡Vi Rb¨ Zij I cvwbi me©̀ v bvo‡Z n‡e|  

mgq (†m‡KÛ) 

Zv
cg

vÎ
v (

†m
jw

mq
vm

) 

cvwb 

Zij 
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cix¶YÑ10 
 

K¨vjwiwgUv‡ii mvnv‡h¨ eij Mj‡bi Av‡cw¶K myß Zvc wbY©q 
 
D‡Ïk¨ 
GB cvV I cix¶Y mgvwßi ci Avcwb 
● eid Mj‡bi myßZv‡ci msÁv wjL‡Z cvi‡eb; 
● K¨vjwiwgUv‡ii mvnv‡h¨ eid Mj‡bi Av‡cw¶K myßZvc wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb; 
● K¨vjwiwgUv‡ii mvnv‡h¨ eid Mj‡bi Av:myßZvc wbY©‡qi cix¶‡Y wK wK mZK©Zv Aej¤b̂ Ki‡Z n‡e 

Zv D‡j­L Ki‡Z cvi‡eb| 
 
ZË¡  
1kg ei‡di ZvcgvÎv Gi Mjbv‡¼ w¯’i †i‡L KwVb Ae¯’v n‡Z Zij Ae¯’vq 1kg cvwb‡Z iƒcvš—wiZ Ki‡Z 
†h cwigvY Zv‡ci cÖ‡qvRb nq, Zv‡K eid Mj‡bi Av‡cw¶K myßZvc e‡j|  
GKwU K¨vjwiwgUv‡ii ga¨¯’ cvwb‡Z K‡qK UzK‡iv eid †Q‡o w`‡j eid Zvc MÖnY K‡i cÖ_‡g 0°C 
ZvcgvÎvq M‡j c‡i wgkª‡Yi ZvcgvÎv cÖvß n‡e| K¨vjwiwgUvi I cvwb Zvc eR©b K‡i wgkª‡Yi ZvcgvÎvq 
†b‡g Av‡m|  

aiv hvK, bvovbxmn K¨vjwiwgUv‡ii fi = m1kg 

K¨vjwiwgUv‡ii Dcv`v‡bi Av:Zvc  = SJkg-1K-1 

cvwbi fi = m2kg 

K¨vjwiwgUvi I cvwbi cÖv_wgK ZvcgvÎv = 1°C 

wgkª‡Yi ZvcgvÎv = 1°C 

ei‡di fi  = mkg 

eid Mj‡bi Av‡cw¶K myßZvc   = LfJkg-1 

 
Avgiv Rvwb, K¨vjwiwgwZi bxwZ Abymv‡i  
M„nxZ Zvc = ewR©Z Zvc| 
 

 eid KZ…©K M„nxZ Zvc = K¨vjwiwgUvi I cvwb KZ…©K ewR©Z Zvc| 

 mLf + m4200 = m1S (1 - ) + (m24200) (-) 

ev, mLf + m4200 = m1S (1 - ) + (m24200) 

ev, mLf = (1 - ) (m1S + m24200) - m4200 

 Lf =







 
(m1S+4200m2)(1-)

m  - 4200    Jkg-1 -----(1)  
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cÖ‡qvRbxq hš¿cvwZ  
Zv‡ii Rvjhy³ bvovbxmn K¨vjwiwgUvi, _v‡g©vwgUvi| K‡qK UzK‡iv eid, †Pvl KvMR, wbw³ I IRb ev·|  
 
Kvh©cÖYvjx t 
1) cÖ_‡g cwi®‹vi I ïK‡bv K¨vjwiwgUv‡ii fi 

(m1) wbY©q Ki“b| 

2) K¨vjwiwgUv‡ii 
1
2  Ask cvwb fwZ© K‡i fi 

wbY©q Ki“b| wØZxq fi †_‡K cÖ_g fi we‡qvM 
K‡i cvwbi fi (m2) wbY©q Ki“b| 

3) GKwU _v‡g©vwgUvi Øviv K¨vjwiwgUvi I cvwbi 
cÖv_wgK ZvcgvÎv °C wbY©q Ki“b|  

 
wPÎÑ10.1 

4) K‡qK UzK‡iv †QvU †QvU ei‡di UzK‡iv fv‡jv K‡i ay‡q †Pvl KvMR w`‡q gy‡Q K¨vjwiwgUv‡ii g‡a¨ 
†djyb Ges bvovbx w`‡q bvo‡Z _vKzb|  

5) eid I cvwbi wgkª‡Yi P~ovš— ZvcgvÎv wbY©q Ki“b|  
6) eid I cvwbmn Avevi K¨vjwiwgUv‡ii fi †ei Ki“b| GB fi †_‡K wØZxq fi we‡qvM K‡i ei‡di 

fi m wbY©q Ki“b|  
 
DcvË msMÖn 
K¨vjwiwgUv‡ii Dcv`v‡bi Av:Zvc, S = ----------  

K¨vjwiwgUvi I cvwbi cÖv_wgK ZvcgvÎv, °C = ------------ 
 
QK t myß Zvc wbY©‡qi ‡WUv 
ch©‡e¶Y 

msL¨v 
bvovbxmn 

K¨vjwiwgUv‡ii 
fi m1kg 

K¨vjwiwgUvi 
+ cvwbi fi 

= w1kg 

cvwbi fi 
m2= (W-

m1)kg 

K¨vjwiwgUvi 
+ cvwb + 

ei‡di fi = 
W2kg 

MwjZ 
ei‡di fi  
m = (W2-

W1)kg 

wgkª‡Yi 
ZvcgvÎv 
°C 

eidMj‡bi 
Av‡cw¶K 
myßZvc 
LfJkg-1 

Lf Jkg-1 

1.         
2.         
3.         

 

Lf  = 






(m1S+4200m2)(1-)

m  - 4200   Jkg-1 

 = -------- Jkg-1 
 

bvovbx _v‡gv©wgUvi 



GBP.Gm.wm †cÖvMÖvg   

e¨envwiK c„ôv # 42 
 

mZK©Zv  
1) cvwb‡Z †djvi Av‡M ei‡di UzKiv¸‡jv †Pvl KvM‡Ri mvnv‡h¨ fvjfv‡e ï®‹ K‡i wb‡Z n‡e Ges 

†Pvl KvM‡Ri mvnv‡h¨ †dj‡Z n‡e| Zv bvn‡j nvZ †_‡K Zvc †kvlY K‡i eid M‡j †h‡Z cv‡i|  
2) ei‡di UzK‡iv¸‡jv bvovbxi ZviRv‡ji mvnv‡h¨ cvwbi g‡a¨ Wzwe‡q †i‡L bvo‡Z n‡e| Zv bvn‡j 

eid †f‡m DV‡j evqygÛj †_‡K Zvc †kvlY K‡i M‡j †h‡Z cv‡i Ges Av:myßZv‡ci mwVK gvb 
cvIqv hv‡e bv|  

3) cwigvb g‡Zv eid cvwb‡Z †dj‡Z n‡e hv‡Z wgkª‡Yi wb¤œZg ZvcgvÎv 5°C Gi wb‡P bv bv‡g| 
KviY ZvcgvÎv †ewk bvg‡j K¨vjwiwgUv‡ii Mv‡q wkwki R‡g hv ch©‡e¶‡Y Î“wU NUvq| 

4) K¨vjwiwgUv‡i cvwbi cÖv_wgK ZvcgvÎv‡K K¶ ZvcgvÎv A‡c¶v 5°C ev 6°C evov‡bv DwPZ| Avevi 
cix¶vq e¨eüZ ei‡di cwigvY Ggbfv‡e wb‡Z n‡e hv‡Z K¨vjwiwgUv‡ii P~ovš— ZvcgvÎv K¶ 
ZvcgvÎv A‡c¶v 5°C ev 6°C Kg nq| d‡j cix¶vwUi cÖ_g ch©v‡q K¨vjwiwgUvi n‡Z †h Zvc n«vm 
nq, wØZxq ch©v‡q cwicvk¦© †_‡K K¨vjwiwgUvi KZ…©K M„nxZ Zv‡ci mvnv‡h¨ Zv c~iY nq| G‡K 
ivg‡dv‡W©i ¶wZc~iY e¨e¯’v ejv nq| G e¨e¯’v †bqvi KviY n‡jv G cix¶vq wgkª‡Yi P~ovš— 
ZvcgvÎv K¶ ZvcgvÎv A‡c¶v Kg e‡j K¨vjwiwgUvi cwicvk¦© †_‡K Zvc MÖnY Ki‡Z cv‡i|  



  c`v_© weÁvb 
 

e¨envwiK   c„ôv # 43 
 

cix¶Y-11 
h‡š¿i eY©bv  
Abybv` evqy¯—¤¢ b‡ji eY©bv t mylg Af¨š—ixb e¨v‡mi `ywU bj †bqv nq| GKwU b‡ji GKgyL e× Ges 
mgZj nq †hb bjwU Lvovfv‡e `uvov‡Z cv‡i| wØZxq b‡ji `yBgyL †Lvjv Ges Gi ewn:¯’ e¨vm cÖ_g b‡ji 
Avš—:e¨v‡mi †P‡q †QvU hv‡Z wØZxq bjwU cÖ_g b‡ji †fZi mn‡RB †XvKv‡bv hvq| GKgyL †Lvjv b‡j 
cÖvq wZb PZz_©vsk cvwb Øviv c~Y© Kiv nq| wØZxq bjwU cÖ_g b‡ji †fZi XzwK‡q K¬̈ v‡¤úi mvnv‡h¨ 
Dj¤f̂v‡e AvUKv‡bv nq| wØZxq bj Dci wb‡P DwV‡q bvwg‡q evqy¯—‡¤¢i ˆ`N©̈  cwieZ©b Kiv hvq| wØZxq 
b‡ji wb‡P cvwb _vKvq GwUI GKgyL e× bj wn‡m‡e KvR K‡i Ges cvwb‡Z e× Z‡j wb:¯ú›` we›`y 
Ae¯’vb K‡i| `yBgyL †Lvjv bj cvwbfwZ© Av‡iKwU  GKgyL eÜ b‡ji †fZi ivLvi myweav nj GB †h, 
evqy¯—‡¤¢i ˆ`N©̈  cÖ‡qvRbgZ cwieZ©Y Kiv hvq| cÖK…Zc‡¶ `yB gyL †Lvjv bjB Abybv` bj|  

 
(K) (L) 

 
wPÎ 11.1 

 
cix¶vi bvg t Abybv` evqy¯—¤¢ c×wZ‡Z k‡ãi †eM wbY©q| 
 
D‡Ïk¨ t G cix¶Y †k‡l Avcwb cix¶vMv‡i K¶ ZvcgvÎv evqy gva¨‡g wKfv‡e k‡ãi †eM wbY©q Ki‡Z 
nq wkL‡Z cvi‡eb|  
 
ZË¡ t 
GK gyL e× b‡j evqy¯—‡¤¢i ˆ`N©̈  Abyhvqx Gi GKwU ¯v̂fvweK K¤úv¼ _v‡K| b‡ji †Lvjv gy‡L GKwU myi 
kjvKv ai‡j evqy¯—‡¤¢ K¤úb m„wó nq| hw` myi kjvKvi K¤úv¼ evqy¯—‡¤¢i ¯v̂fvweK K¤úv‡¼i mgvb nq 
Z‡e evqy¯—‡¤¢ Abybv` m„wó nq Ges †Rv‡i kã †kvbv hvq| G Ae¯’vq Abybv`x evqy¯—‡¤¢i ˆ`N©̈  l Ges myi 

kjvKvi K¤úv¼ n n‡j evqy¯—‡¤¢i me©wb¤œ ˆ`‡N©̈ i evqy¯—‡¤¢ cÖ_g Abybv` n‡e hLb l1 = 

4  n‡e| k‡ãi †eM 

v = n = 4nl1---(i) 

myi kjvKv 

l2 
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Z‡e Abybv`x ˆ`N©̈  l 1 Gi Rb¨ ïw× (Correction) Gi cÖ‡qvRb KviY evqy¯—‡¤¢i cÖK…Z Abybv` ˆ`N©̈  l 1 Gi 
†P‡q mvgvb¨ †ekx| jW© i¨v‡j MvwYwZKfv‡e †`wL‡q‡Qb cÖK…Z Abybv`x ˆ`N©̈  l 1 ©  n‡j l 1 © =  l 1+0.6 r ;  

GLv‡b r nj Abybv` b‡ji Aš—:¯’ e¨vmva©| myZivs l 1 © = 
1
4  . 

Ges v = n = 4n (l 1 + 0.6r)| evqy¯—‡¤¢i 1g Abybv` ˆ`N©¨ l 1 ‡g‡c cÖ‡qvRbxq ïw× cÖ‡qvM K‡i evqy‡Z 
k‡ãi †eM wbY©q Kiv hvq| 
Abyiƒcfv‡e GKB myi kjvKv e¨envi K‡i evqy¯—‡¤¢i ˆ`N©̈  Av‡¯— Av‡ —̄ evwo‡q evqy¯—‡¤¢i wØZxq Abybv` ˆ`N©̈  

l 2 wbY©q Kiv hvq| G‡¶‡Î l 2 = 
3
4  ïw×mn l 2© = (l 2+0.6r) 

 l 2© - l 1© = (l 2+0.6r) - (l 1+0.6r) = 
3
4 -

1
4

ev, l 2 - l 1 = 
1
2 

v = n = 2n (l 2 - l 1) ------- (ii) 

G‡¶‡Î †`Lv hv‡”Q, evqy¯—‡¤¢i Abybv` ˆ`‡N©̈ i ïw× (.6r) Rvbvi †Kvb cÖ‡qvRb c‡o bv| Abybv` bj h‡_ó 
j¤v̂ wb‡q cÖ_g I wØZxq Abybv` m„wó K‡i mgxKiY (ii) e¨envi K‡iB k‡ãi †eM wbY©q Kiv DwPZ| G‡Z 
†Kvb mye¨ew¯’Z åvwš— (Systematic error) _vK‡j Zv n‡Z cix¶‡Yi dj gy³ _vK‡e|  
 
hš¿cvwZ  
Abybv` evqy¯—¤¢ bj, myi kjvKv, ievi c¨vW, _v‡g©vwgUvi, cvwb|  
 
Kvh©cÖYvjx  

1) GK gyL e× b‡j cÖvq 
3
4  Ask cvwb fwZ© K‡i Zvi †fZi Abybv` bj cÖvq m¤ú~Y© Wzwe‡q K¬̈ v‡¤úi 

mvnv‡h¨ Lvovfv‡e ivLyb|  
2) GKwU myi kjvKv ivevi c¨v‡W AvNvZ K‡i Abybv` b‡ji gy‡Li Kv‡Q Abyf‚wgKfv‡e a‡i Abybv` 

bj‡K ax‡i ax‡i Dc‡i Zz‡j evqy¯—‡¤¢i ˆ`N©̈  evovb hLb evqy¯—‡¤¢i ¯v̂fvweK K¤úvsK myi kjvKvi 
K¤úv‡¼i mgvb n‡e ZLb Abybv` n‡e Ges †Rv‡i kã n‡e| G Ae¯’vq Abybv` bj‡K w ’̄i †i‡L 
evqy¯—‡¤¢i ˆ`N©̈  l 1 A_©vr cvwbi DcwiZj n‡Z b‡ji †Lvjv gyL ch©š— ˆ`N©̈  wgUvi †¯‹j Øviv gvcyb|  

3) cÖwµqv (2) wZb †_‡K cuvPevi cybive„wË K‡i Mo ˆ`N©̈  wbb|  
4) GLb Avevi GB myi kjvKv‡K ivevi c¨v‡W AvNvZ K‡i Abybv` b‡ji gy‡Li Kv‡Q a‡i bj‡K ax‡i 

ax‡i Dc‡i Zz‡j cÖwµqv (2) Gi gZ wØZxq Abybv` evqy¯—‡¤¢i ˆ`N©̈  l 1 gvcyb Ges cÖwµqv (3) Gi gZ 
Mo ˆ`N©̈  wbb| 

5) _v‡g©vwgUv‡ii mvnv‡h¨ cix¶vMv‡ii ZvcgvÎvi cvV wbb Ges m¤¢e n‡j H mg‡q evZv‡mi Av‡cw¶K 
Av`ª©Zv wj‡L wbb| 
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†WUv msMÖn I QK 

cix¶vMv‡ii ZvcgvÎv = ° 
k‡ãi †eM wbY©‡qi QK 

ch©‡e¶Y 
msL¨v 

myi kjvKvi 
K¤úv¼ 

n 

bj IVv‡bvi mgq 
cÖ_g Abybv`x 

evqy Í̄‡¤¢i ˆ`N©̈  l 1m 

bj IVv‡bvi mgq 
wØZxq Abybv`x 

evqy Í̄‡¤¢i ˆ`N©̈  l 2m 

k‡ãi †eM v = 
2n(l 2- l 1)m/s 

Mo †eM 
v m/s 

1      
2      
3      

 
djvdj t K¶ ZvcgvÎvq k‡ãi †eM = m/s 
 
mZK©Zv t Abybv` bj memgq Dj­¤f̂v‡e ivL‡Z n‡e|  
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cix¶YÑ12 
 
h‡š¿i eY©bv  
m‡bvwgUvi t K¤úbkxj Uvbv Zvi (vibrating stretched string) Gi AvPiY Ges Giƒc Zvi †_‡K Drcbœ 
kã m¤úwK©Z cix¶‡Yi Rb¨ m‡bvwgUvi cÖ‡qvRb nq| GKwU duvcv Kv‡Vi ev‡·i Dci GK cÖv‡š— LuywU w`‡q 
AvUKv‡bv GKwU mylg cȪ ’‡”Q` wewkó cÖvq GK wgUvi j¤v̂ avZe Zvi‡K ev‡·i Aci cÖv‡š— gm„Y KwcK‡ji 
Mv †e‡q Szjv‡bv _v‡K| LuywUi c‡i Ges KwcK‡ji Av‡M Zv‡ii `yB cÖv‡š—i KvQvKvwQ `ywU w¯’i †mZzi Dci 
ZviwU emv‡bv _v‡K| GQvovI `ywU w¯’i †mZzi gvSLv‡b AviI GKwU mÂviYkxj †mZz _v‡K| Szjv‡bv cÖv‡š— 
Zv‡ii mv‡_ û‡Ki mvnv‡h¨ cvj­v hy³ _v‡K| cvj­vq IRb w`‡q Zv‡ii Uvb evov‡bv Kgv‡bv hvq| mvaviYZ: 
`ywU Zvi cvkvcvwk Uvb †`evi e¨e ’̄v _v‡K| wP‡Î GKwU m‡bvwgUvi †`Lv‡bv nj|  
 

 
wPÎ 12.1 

cix¶‡Yi bvg t m‡bvwgUv‡ii mvnv‡h¨ UvbvZv‡ii K¤ú‡bi m~Î cÖgvYÑ 

 (K) n ebvg 
1
 l  †jL| 

 (L) myi kjvKvi K¤úvsK wbY©q| 
 
 
 
 
 
 
 
 

w ’̄i †mZz mÂibkxj †mZz w ’̄i †mZz KwcKj †mZz 

cvjøv 
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D‡Ïk¨Ñ 
G cix¶v †k‡l AvcwbÑ 

● Uvbv Zv‡ii K¤úb m~Î n1 l cÖgvY Ki‡Z cvi‡eb; 

● myi kjvKvi ARvbv K¤úv¼ wbY©q Ki‡Z cvi‡eb|  
 
ZË¡ t 
(K) †Kvb Uvbv Zv‡i g„ ỳ AvNvZ Ki‡j Avo Zi½ Drcbœ nq Ges kã †kvbv hvq| Uvbv Zv‡ii Uvb T, 

ˆ`N©̈  l, Zv‡ii GKK ˆ`‡N©̈ i fi m Ges K¤úvsK n n‡j,  

 N = 
1
2l 

T
M  | Uvb T Ges Zv‡ii GKK ˆ`‡N©̈ i fi m w¯’i _vK‡j †jLv hvq,  

 n  
1
 l   ev, n = 

k
 l  

 myi kjvKvi K¤úvsK n †K x A‡¶ Ges 
1
 l  †K y A‡¶ ¯’vcb K‡i †jL AsKb Ki‡j g~jwe›`yMvgx 

mij‡iLv n‡e| 

(L) G †jLwP‡Îi x-A‡¶ ARvbv K¤úvs‡Ki myi kjvKvi †¶‡Î Abybv` ˆ`‡N©̈ i 
1
 l  Gi mswk­ó y Gi gvb 

†_‡K ARvbv K¤úvsK wbY©q Kiv hvq|  
 
hš¿cvwZ t 
m‡bvwgUvi, Rvbv K¤úvs‡Ki 5wU myi kjvKv Ges GKwU ARvbv K¤úvs‡Ki myi kjvKv, ivevi c¨vW| 
 
Kvh©cÖYvjx t 
1| m‡bvwgUv‡ii cvj­vq Dchy³ fi ¯’vcb K‡i Zvi Uvb Ki“b| 
2| Rvbv K¤úvs‡Ki GKwU myi kjvKv ivev‡ii c¨v‡W AvNvZ K‡i myi kjvKvi evû Dci w`‡K w`‡q 

Dj­¤f̂v‡e m‡bvwgUv‡ii Kv‡Vi ev‡· ¯úk© Kwi‡q ai“b| d‡j kjvKvi K¤úb Zv‡i mÂvwjZ n‡q 
Avo K¤úb m„wó K‡i| G Ae¯’vq mÂiYkxj †mZz Wv‡b euv‡q mwi‡q evg cÖv‡š—i w¯’i †mZz †_‡K 
mÂiYkxj †mZzi `~iZ¡ l Ggb Ki“b †hb, m‡bvwgUv‡ii Zv‡i Abybv` m„wó nq| Abybv` m„wó n‡q‡Q 
wKbv eySvi Rb¨ GK UzKiv †QvU KvMR l ˆ`‡N©̈ i Ici ivLyb Ges Abybv` n‡j Zv‡i †Rv‡i K¤ú‡bi 
d‡j KvM‡Ri UzKiv c‡o hvq| G Ae¯’vq ˆ`N©̈  l  gvcyb|  

3| Gfv‡e meKwU Rvbv K¤úvs‡Ki myi kjvKvi †¶‡Î cÖwZwUi Rb¨ Zv‡ii Abybv` ˆ`N©̈  l wbY©q Ki“b|  

4| x- A‡¶ n AsKb K‡i Ges cÖwZlw½K (corresponding) 
1
 l  ‡K y-A‡¶ AsKb K‡i †iLv Uvbyb| 

†iLvwU mij‡iLv nIqv DwPZ|  

Gfv‡e Uvbv Zv‡i Avo K¤ú‡bi m~Î n  
1
 l  cÖgvY Kiv hvq| ARvbv K¤úvs‡Ki myi kjvKv wb‡q cÖwµqv 

(2), (3) Gi cybive„wË K‡i ARvbv K¤úvs‡Ki myi kjvKvi Abybv` ˆ`N©̈  l wbY©q Ki“b| 
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†jLwPÎ y-A‡¶ 
1
 l  Gi Ae¯’v‡b x-A‡¶i mgvš—ivj †iLv Uvbyb| mgvš—ivj †iLv mij‡iLvi †h we›`y‡Z 

†Q` K‡i Zv w`‡q x-A‡¶i Dci j¤̂ Uvbyb Ges cÖwZlw½K (corresponding) K¤úvsK n †ei Ki“b| 
  
†WUv msMÖn I QK 

ch©‡e¶Y 
msL¨v 

myi 
kjvKvi 
K¤úvsK 

m‡bvwgUv‡i Abybv`x Zv‡ii ˆ`N©̈  l m 1
l   m-1 

  1 2 3 Mo   
1       
2       
3       
4       
5       
6       

 
djvdj t 

(K) T I m w¯’i _vK‡j n  
1
 l   

(L) †jL n‡Z n = Hz. 

 
wPÎ 12.2 

mZK©Zv t 
1| myi kjvKv‡K ivevi c¨v‡W AvNvZ K‡i Avj‡Zvfv‡e Kv‡Vi ev‡·i Ici ai“b|  
2| myi kjvKvi evû K¤úbKv‡j †Kvb we› ỳ‡Z †hb ¯úk© bv K‡i j¶¨ ivLyb|  
3| fi cvj­vi Ici Ggbfv‡e ivLyb †hb cvj­vi †`vjb bv nq| 
4| Lye cvZjv KvM‡Ri †QvU UzKiv ivBWvi (rider) wn‡m‡e e¨envi Ki“b|  

 

ARvbv K¤úvsK 
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evsjv‡`k Db¥y³ wek¦we`¨vjq 
I‡cb ¯‹zj 

GBPGmwm †cÖvMÖvg 
c`v_©weÁvb (ZË¡xq) 1g cÎ (bgybv cÖkœ) 

mgq t 3 N›Uv 
c~Y©gvb-100 

1| (K) msÁv wjLyb? Ae¯’vb †f±i, msi¶Ykxj I Amsi¶Ykxj ej, gyw³‡eM| 3 
 (L)  †f±i †hv‡Mi mvgš—wiK wewawwU eY©bv I j× †f±i wbY©‡qi MvwYwZK m~ÎwU cÖwZwôZ Ki“b| 1+5=6 

 (M) cÖgvY Ki“b †h, s = ut +
1
2 at2 GLv‡b ms‡KZ¸‡jv cÖPwjZ A_© enb K‡i| 3 

 (N) GKwU cv_i‡K 9.8 ms-1  †mvRv Dc‡ii w`‡K Quy‡o †`Iqv nj, cv_iwU KZ D”PZvq DV‡e? 3 
 A_ev,  
 (K) cÖv‡mi MwZc‡_i mgxiKiY wbY©q Ki“b| 3 

 (L) fi‡f‡Mi msi¶Y m~ÎwU wee„Z Ki“b| wbDU‡bi wØZxq MwZm~Î n‡Z †`Lvb †h, 

F   = m

a  ,   

  GLv‡b ms‡KZ ¸‡jv cÖPwjZ A_© enb K‡i| 1+5 = 6 
 (M) mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY cÖwZôv Ki“b| 3 
 (N) GKRb mvB‡Kj PvjK N›Uvq 15 gvBj `ª“wZ‡Z PjvKvjxb 44 dzU e¨vmv‡a©i GKwU †gv‡o euvK 

†bq| Dj­‡¤î mv‡_ Zvi AvbZ †KvY †ei Ki“b| 3   
2| (K) GKwU Av`k© M¨v‡mi †¶‡Î †`Lvb †h, PV = nRT. 3 
 (L) GKwU Zvc Zwor _v‡g©vwgUv‡ii Kvh© cÖYvjx eY©bv Ki“b| 4 
 (M) Av`k© M¨v‡mi †¶‡Î cÖgvY Ki“b Cp -Cv = R1.GLv‡b cÖZxK¸wj cÖPwjZ A_© enb K‡i 4  
 (N) GKwU Î“wUhy³ _v‡g©vwUgvi mvaviY evqyPvc Mjš— ei‡d 1°Ges ev‡¯ú 96° cvV †`q| 

_v‡g©vwgUviwU 48.5° cvV w`‡j cÖK…Z ZvcgvÎv KZ n‡e? 3 
 A_ev, 
 (K) w÷‡d‡bi m~Î †_‡K wbDUª‡bi kxZjxKiY m~ÎwU cÖwZcv`b Ki“b| 4 
 (L) 268 K ZvcgvÎvi 0.1Kg eid‡K 373 K ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z cÖ‡qvRbxq Zvc wbY©q 

Ki“b| (ei‡di Avt Zvc = 2100 JKg-1K-1, cvwbi Avt Zvc = 4200 Jkg-1K-1, eidMj‡bi 
myßZvc = 3.36105 Jkg-1 Ges cvwbi ev¯úxfe‡bi myßZvc = 2.26 106 Jkg-1) 4 

 (M) Kv‡b©vi Pµ eY©bv Ki“b 4 
 (N) GKwU Kv‡b©v BwÄ‡bi `¶Zv 50%| hw` Zvc MÖvn‡Ki ZvcgvÎv 227° C nq, Zvc Dr‡mi 

ZvcgvÎv KZ n‡e? 3 
3| (K) mij Qw›`Z MwZ Kv‡K e‡j? GKwU AMÖMvgx Zi‡½i mgxKiY wj‡L Zi‡½i Zi½ ˆ`N©̈ , Zi½ 

†eM, K¤úv¼ I ch©vqKvj wbY©q Ki“b| 4 

 (L) GKwU AMÖMvgx Zi‡½i mgxKiY y =0.1 sin  (340t-x). G Zi‡½i Zi½ ˆ`N©̈ , Zi½ †eM, 
K¤úv¼ I ch©vqKvj wbY©q Ki“b| 4 
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 (M) M¨vmxq gva¨‡g k‡ãi †eM m¤Ü̂xq wbDUª‡bi m~ÎwU Dccv`b Ki“b| 4 
 (N) `ywU myi kjvKv‡K Nlv n‡j AveviI cÖwZ †m‡K‡Û 4wU ¯îK¤ú †kvbv hvq| wØZxq myi kjvKvi 

K¤úvsK KZ? 3 
A_ev, 
 (K) Zi‡½i e¨wZPvi nIqvi kZ© wK? k‡ãi e¨wZPvi †`Kv‡Z KzB‡¼i cix¶vi eY©bv w`b| 1+3=4 
 (L) GKwU Zv‡ii fi 3 gm Ges ˆ`N©̈  60 gm | ZviwU‡K KZ e‡j Uvbv n‡j Gi Avo K¤ú‡b Drcbœ 

1g Dcmy‡ii K¤úvsK n‡e 200Hz.  4 

 (M) †`Lvb †h, Uvbv Zv‡i Avo Zi‡½i †eM, V = 
T
m, GLv‡b T ZviwUi Uvb Ges ej Gi GKK 

ˆ`‡N©̈ i fi| 4 
 (N) 1080 K¤úv¼ wewkó GKwU kjvKvi mvnv‡h¨ evqy —̄¤¢ cix¶vq †`Lv †Mj cÖ_g I wØZxq Abybv` 

nq h_vµ‡g 7.65 †mwg. I 22.95 †mwg. ‰`‡N©̈ | evqy‡Z k‡ãi †eM wbY©q Ki“b| 3 
4| mgy`ª“wZ‡Z e„ËvKvi c‡_ N~Y©biZ †Kvb e¯‘i Dci wµqvkxj †K›`ªgyLx e‡ji ivwkgvjv cÖwZcv`b 

Ki“b| 3 
 A_ev, kw³i wbZ¨Zvi m~ÎwU wjLyb| w¯úªs cÖmvi‡Y m¤úvw`Z Kv‡Ri ivwkgvjv wbY©q Ki“b| 1+4=5 
5| we›`y f‡ii Rb¨ gnvKl©xq wefe wbY©q Ki“b| 5 
 A_ev, Aí we —̄v‡i †`vj‡Ki MwZ n‡e mij Qw›`Z MwZ cÖgvY Ki“b 5 
6| fvwY©qv‡ii c×wZ‡Z Bqs Gi ¸YvsK wbY©‡qi c×wZ eY©bv Ki“b| 5 
 A_ev, ˆKwkK bj c×wZ‡Z Zij c`v‡_i c„ôUvb wbY©‡qi c×wZ eY©bv Ki“b| 5 
7| µvwš— ZvcgvÎv Kv‡K e‡j? ¯v̂fvweK ZvcgvÎv I Pv‡c wKQy ï¯‹ evq~ m‡gvÂ cÖwµqvq msµwgZ K‡i 

Gi AvqZb A‡a©K Kiv n‡jv| P~ovš— Pvc wbY©q Ki“b| 1+4=5 
8| fx‡bi miY m~Î eY©bv Ki“b| fx‡bi m~Î †_‡K wKfv‡e MÖxY nvDR cÖwZwµqv e¨vL¨v Kiv hvq| 1+4=5 
 A_ev, GbUªwc wK? cÖZ¨veZx© I AcÖZ¨veZ©x cÖwµqv e¨vL¨v Ki“b| 1+4=5 
9| MvwYwZK we‡k­l‡Yi mvnv‡h¨ w¯’i Zi‡½ wKfv‡e wb¯úbœ we›`y Drcbœ nq e¨vL¨v Ki“b| 5 
 A_ev, Ab¨bv`¨ evqy¯—¤¢ c×wZ‡Z k‡ãi †eM wbY©‡qi cix¶YwU eY©bv Ki“b| 5 
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GBPGmwm cix¶v-2006 
c`v_©weÁvb (ZË¡xq) 

cÖ_g cÎ 
†Kvm© †KvW : HSC-1831 

mgq : 3 N›Uv 
c~Y©gvb - 75

`ªeóe¨ t Wvb cv‡k¦© D‡j­wLZ msL¨v cÖ‡kœi c~Y©gvb ÁvcK|] 
 

   b¤î 
1| K)  msÁv wjLyb :- 4 
  i)  Ae¯’vb †f±i; 
  ii) AvqZ GKK †f±i| 

 L)  wbw`©ó Z‡j MwZkxj GKwU e¯—zi MwZi mgxKiY 

v  = 


v0  + 


a  t cÖwZcv`b Ki“b| 5 

 M) mij Qw›`Z MwZ ej‡Z wK eySvq? mij Qw›`Z MwZi e¨eKjbxq mgxKiY cÖwZcv`b Ki“b| 1+5=6 
A_ev, 

 K) wbDU‡bi wØZxq MwZ m~ÎwU wjLyb Ges †`Lvb †h, F=ma, †hLv‡b cÖZxK¸wj cÖPwjZ A_© enb 
K‡i| 1+3=4 

 L) U‡K©i msÁv wjLyb| †`Lvb †h, I‡hLv‡b cÖZxK¸wj cÖPwjZ A_© enb K‡i| 1+4=5 
 M) gnvKl©xq wefe Kx? gnvKl©xq wefe kw³i ivwkgvjv wbY©q Ki“b| 1+5=6 

2| K) Av`k© M¨v‡mi †¶‡Î †`Lvb †h, p=
1
3 c2, †hLv‡b cÖZxK¸wj cÖPwjZ A_© enb K‡i| 6 

 L) gvby‡li kix‡ii ¯v̂fvweK ZvcgvÎv 980F. †mw›U‡MÖW †¯‹‡j I †Kjwfb †¯‹‡j Gi gvb KZ? 5 
 M) ZvcMwZwe`¨vi cÖ_g m~ÎwU wee„Z I e¨vL¨v Ki“b| 4 

A_ev, 
 K) GK‡gvj Av`k© M¨v‡mi Rb¨ †`Lvb †h, Cp-Cv=R.  6 

 L) 00 ‡m. ZvcgvÎvi 10 MÖvg eid‡K 1000 †m. ZvcgvÎvi cvwb‡Z cwiYZ Ki‡Z KZUzKz Zv‡ci 
cÖ‡qvRb (eid Mj‡bi myßZvc 80 K¨vjwi/MÖvg)| 5 

 M)  cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi g‡a¨ cv_©K¨ D‡j­L Ki“b| 4 
3| K) AvoZi½ I Aby‰`N©̈  Zi‡½i g‡a¨ cv_©K¨ D‡j­L Ki“b| 4 

 L) GKwU AMÖMvgx Zi‡½i mgxKiY y=0.2 sin  (500t-x). miY wgUv‡i Ges mgq †m‡K‡Û 
cÖKvwkZ n‡q‡Q| GB Zi‡½i we¯—vi, Zi½‰`N©̈  I †eM wbY©q Ki“b|  

 M) Abybv` evqy¯—¤¢ c×wZ‡Z wKfv‡e k‡ãi †eM wbY©q Kiv hvq, eY©bv Ki“b| 5 
A_ev, 

 K) msÁv wjLyb - 
   i) Zi½gyL; 4 
   ii) `kv| 
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    b¤î 
 L) M¨vmxq gva¨‡g k‡ãi †eM m¤úwK©Z wbDU‡bi m~Î cÖwZcv`b Ki“b| 6 
 M) GKwU kã Drm n‡Z 300 Hz K¤úvs‡Ki kã wbtm„Z n‡”Q| evZv‡m k‡ãi †eM 300 

wgUvi/†m‡KÛ| DrmwU hw` 300 wg/†m †e‡M w¯’i Ae¯’vq `Ûvqgvb †kªvZv n‡Z `~‡i m‡i hvq, 
Z‡e †kªvZv KZ K¤úvs‡Ki kã ïb‡Z cv‡e? 5 

4| mvgš—wiK m~‡Îi mvnv‡h¨ `yy'wU †f±‡ii jwäi gvb wbY©q Ki“b| 5 
A_ev, 

 GKwU ej‡K Abyf‚wg‡Ki mv‡_ 300 †Kv‡Y 20 wg/†m †e‡M †Qvov nj| ejwU m‡e©v”P KZ D”PZvq 
DV‡e? 

5| e„ËvKvi c‡_ N~Y©vqgvb e¯—zi †K›`ªgyLx Z¡i‡Yi ivwkgvjv cÖwZcv`b Ki“b| 5 
A_ev, 

 †`Lvb †h, Aí we¯—v‡i †`vjvqgvb mij †`vj‡Ki MwZ GKwU mij Qw›`Z MwZ| 
6| c„ôUvb I c„ôkw³i g‡a¨ m¤úK© ¯’vcb Ki“b| 

A_ev, 
 mv›`ª Zi‡ji g‡a¨ w`‡q coš— e¯—zi cÖvwš—K †e‡Mi †÷vKm-Gi mgxKiY †ei Ki“b| 

7| cÖgvY Ki“b †h, Av`k© M¨v‡mi i“×Zvcxq cwieZ©‡bi †¶‡Î PV

=  aªæeK| 5 

 A_ev, 

 Kv‡Y©v-P‡µi Rb¨ †`Lvb †h, `¶Zv e=1- 
 T2 
T1

 . 

8| M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©̧ ‡jv D‡j­L Ki“b| 5 
A_ev, 

 msÁv wjLyb :- 
 i) cig Av`ª©Zv; 
 ii) Mo gy³c_| 
9| AMÖMvgx Zi‡½i ˆewkó¨¸‡jv wjLyb| 5 

A_ev, 
 ciek K¤úb e¨vL¨v Ki“b| 
 
 

-- 
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evsjv‡`k Db¥y³ wek¦we`¨vjq 
I‡cb ¯‹zj 

GBPGmwm †cÖvMÖvg 
c`v_©weÁvb (ZË¡xq I e¨envwiK) 1g c‡Îi gvbe›Ub 

†gvU b¤î  = 100 (ZË¡xq 75 + e¨envwiK 25) 
 

1| iPbvg~jK cÖkœ  

3wU cÖ‡kœi DËi w`‡Z n‡e  3 15 = 45 
 
msw¶ß DËi cÖkœ 

6wU cÖ‡kœi DËi w`‡Z n‡e   3 15 = 45 
e¨envwiK = 25 
 
 
cÖkœ cÎ cÖYq‡bi bxwZgvjv 
mKj cÖ‡kœi DËi †`Iqv eva¨ZvgyjK 
ZË¡xq iPbvgyjK As‡k cÖwZwU cÖ‡kœ GKvwaK Ask _vK‡Z cv‡i 
mKj cÖ‡kœi weKí cÖkœ _vK‡e 
cÖwZwU wefvM †hgb ejwe`¨v, Zvc I kã †_‡K Kgc‡¶ 1wU cÖkœ _vK‡e| 
 
 

e¨envwiK cix¶v 15 
e¨envwiK LvZv 5 
†gŠwLK cix¶v 5 

 
 


