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K¬vk bs-1
ZvwiL -20-8-2023 wLªt

mgq t- 2.30 Uv
ce© t- 2q

wkdU t- 2q wkdU
Av‡jvPbv welq QvÎQvÎx‡`i cwiwPZ ce© I ï‡fQv K¬vk|

Av‡jvPbv welq ce©



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

†UK‡bvjwR t-g¨vKvwbK¨vj|  2q ce© 2q wkdU MÖæc (G +we )                    

ZË¡xq

cwiÿv -90
ZË¡xq

avivevwnK-60
e¨envwiK
cwiÿv-25

e¨envwiK
avivevwnK-25

CPT

433c~Y©gvb -200

wel‡qi bvg :- wdwR·-2,

welq †KvW :- 25922



ce© mgvcwb ZË¡xq cwiÿvi (2022 cÖweavb) c~Y©gvb -90 

1| cigk~b¨ ZvcgvÎv Gi msÁv wjL ev Av‡cwÿK Zvc Kv‡K
e‡j?, 2| ZvcMwZwe`¨vi 1g m~ÎwU wjL?,3| ‡jvnvi ˆ`N¨© cÖmviv¼ 
0.000012/‡Kjwfb ej‡Z wK eyS? 4| Gm AvB c×wZ‡Z Zvc
cwienY ¸Yv‡¼i Gi GKK †ei Ki? BZ¨vw`|

AwZmswÿZ 10 wU cÖkœ _vK‡e 10wUB DËi w`‡Z n‡e| 2×10 =20 

K wefv‡M

(‡hLv‡b msÁv, m~Î,mgxKiY, welq ej‡Z wK eyS, GKK †ei Ki BZ¨vw`) 



1| Av‡jvi wecixZ eMx©q m~ÎwU eY©bv ev e¨vL¨v Ki| 2| `xcb gvÎv I 
`xcbÿgZvi Gi g‡a¨ m¤úK© ¯’vcb Ki ev cv_K¨© wjL ? 3| ˆ`N¨© 
cÖmviY ¸YvsK Gi mgxKiYwU cÖwZôv Ki ev cÖwZcv`b Ki? 4| G·‡i
Gi ˆewkó¨ wjL ev e¨envi¸‡jv wjL?
MvwYwZK mgm¨v ev c`v_©weÁvb Gi AsK _vK‡e| BZ¨vw`|

mswÿZ 10wU cÖkœ _vK‡e 10wUB DËi w`‡Z n‡e| 3×10=30

L wefv‡M

(‡hLv‡b msÁv Gi eY©bv,e¨vL¨v, I m~Î Gi eY©bv, cÖwZcv`b, 
i~cvšÍi, ‡Kv‡bv wel‡q Gi cv_©K¨, ˆewkó¨ Ges MvwYwZK mgm¨v
mgvavb BZ¨vw`)



M wefv‡M
iPbvg~jK 7wU ev 6wU cÖkœ _vK‡e 5wU DËi w`‡Z n‡e | 8×5=40

1| wPÎmn Wv³vix _v‡gv©wgUvi Gi MVb Ges Kvh©cÖYvjx eY©bv Ki|
2| Av‡jvi wecixZ eMx©q m~ÎwU eY©bv ev e¨vL¨v Ki|
3| ˆ`N¨© cÖmviY ¸YvsK Gi mgxKiYwU cÖwZôv Ki ev cÖwZcv`b Ki|
4| cÖgvY Ki †h, 6ߙ ߚ3 = |ߛ2 =
5| MvwYwZK mgm¨v ev c`v_©weÁvb Gi AsK _vK‡e| BZ¨vw`|

(‡hLv‡b †Kv‡bv welq, msÁv I m~Î Gi eY©bv, e¨vL¨v, 
cÖwZcv`b,iycvšÍi, MvwYwZK mgm¨v mgvavb BZ¨vw`)



ce© ga¨ cwiÿv c~Y©gvb -30

ZË¡xq avivevwnK cwiÿvi (2022 cÖweavb) c~Y©gvb -60 

(K¬vk †U÷- 5, KzBR †U÷-9, G¨vmvBb‡g›U I †gŠwLK
cixÿv, AvPiY, Dcw¯’wZ BZ¨vw`)

avivevwnK g~j¨vqb -30 

(‡hLv‡b AwZmswÿZ, mswÿZ, iPbvg~jK cÖkœ _v‡K)



dvBbvj e¨envwiK cwiÿv (2022 cÖweavb) -25

e¨envwiK avivevwnK g~j¨vqb (2022 cÖweavb) -25 

(‡hLv‡b Re/G·‡cwi‡g›U, evwoi KvR, Re/ G·‡cwi‡g›U
wi‡cvU© cÖ¯ÍZKiY, Re/ G·‡cwi‡g›Ui Dci †gŠwLK cixÿv, 
AvPiY, Dcw¯’wZ)

(cÖ`Ë cwiÿxZ cwiÿvi GKwU cÖ`k©b c~e©K DËi w`‡Z n‡e|
‡hLv‡b 1| Re/G·‡cwi‡g›U GKwU, 2| Re/ G·‡cwi‡g›U wi‡cvU
/†bvU eyK I 3| Re/ G·‡cwi‡g›U ev cwiÿv PjvKvjxb mg‡q
†gŠwLK cwiÿv)



1g Aa¨vq t- _v‡gv©wgwZ |
2q Aa¨vq t- c`v‡_©i Dci Zv‡ci cÖfve|
3q Aa¨vq t- Zv‡ci cÖK…wZ I hvwš¿K mgZv |
4_© Aa¨vq t- ZvcMwZwe`¨vi 2q m~Î|
5g Aa¨vq t- w¯’i Zwor| 
6ô Aa¨vq t- ‡PŠ¤^KZ¡| 
7g Aa¨vq t- Av‡jvi cÖwZdjb|
8g Aa¨vq t- Av‡jvi cÖwZmiY|

wel‡qi bvg t- wdwR· -2      
welq †KvW t- 25922



9g Aa¨vq t- ‡fŠZ Av‡jvKweÁvb|
10g Aa¨vq t-Av‡jvK Zwor wµqv|
11 Zg Aa¨vqt- cigvYyi MVb|

12 Zg Aa¨vq t- wbDK¬xq c`v_©weÁvb|
13 Zg Aa¨vqt- AvaywbK c`v_©weÁvb|
14 Zg Aa¨vqt- Av‡cwÿK ZË¡ I †R¨vwZ© c`v_©weÁvb|



1| mvaviY _v‡gv©wgUv‡ii Kvh©c×wZ ev ZvcgvÎv Zzjbv KiY|
2| cywjÄv‡ii h‡š¿i mvnv‡h¨ KwVb c`v‡_©i ˆ`N¨© cÖmviv¼ wbY©q Ki|
3| wgkÖY c×wZ‡Z KwVb c`v‡_©i Av‡cwÿK Zvc I Zvc aviKZ¡ wbY©q Ki|
4| wgkÖY c×wZ‡Z eid Mj‡bi myßZvc wbY©q Ki|
5| K¨vjwiwgUv‡ii mvnv‡h¨ cvwbmg wbY©q Ki|

wdwR· -2(25922) wel‡q e¨envwiK welqmg~n



6| ỳwU Av‡jvK Drm ev `xcb kw³i ZzjbvKiY|
7| wcb c×wZ‡Z mgZj `c©‡Yi Av‡jvi cÖwZdj‡bi
m~‡Îi mZ¨Zv hvPvB|
8| j¤^b c×wZ‡Z AeZj `c©‡bi †dvKvm ~̀iZ¡ wbY©q
Ki|
9| wcb c×wZ‡Z AvqZKvi KvPdj‡Ki Dcv`v‡bi
cÖwZmiv¼ wbY©q Ki|
10| I-D †jLwP‡Îi mvnv‡h¨ wcÖR‡gi b~¨bZg wePz¨wZ
†KvY wbY©q I Kv‡Pi cÖwZmiv¼ wbY©q|



1| wkÿv_x©‡`i cÖv_wgK weÁv‡bi GKwU cUf‚wg weKvk Kiv| 
cÖhyw³MZ welq¸wj †evSvi Rb¨ cÖ‡qvRb c`v_©weÁvb|
2| mvaviYZ BwÄwbqvwis Ges wk‡íi DcKiY¸wji GKwU Kvh©Kix
Ávb weKvk Kiv Ges cixÿv-wbixÿvi gva¨‡g GB RvZxq
Dcv`vb¸wji ˆewkó¨ wbav©iY Ki‡Z mÿg Kiv|
3| †gŠwjK ˆeÁvwbK aviYvi †evSvi Rb¨ cixÿvi gva¨‡g weKvk
Kiv|
4| mvaviYZ BwÄwbqvwis Ges wkíRvZxq Dcv`v‡bi ˆewkó¨i
GKwU cÖv_wgK Ávb Ges aviYv weKvk Kiv| 

wdwR· - 2(25922) wel‡q wkÿv MÖn‡Yi D‡Ïk¨ t-



welq :-wdwR·-2(25922) 
1g Aa¨vq t- _v‡gv©wgwZ|

K¬vk bs-2
ZvwiL -21-08-2023
mgq t- 45 wgwbU
ce© t- 2q MÖæc-g¨vKvwbK¨vj MÖæc-G
wkdU t- 2q wkdU

Av‡jvPbv welq ce©



Zvc I ZvcgvÎv wK, পরম শনূҝ তাপমাϏা, έমীিলক বҝবধান,

wewfbœ cÖKvi GK‡Ki msÁv `vI Ges Bnvi cv_©K¨ wjL|

ZvcgvÎvi wewfbœ †¯‹‡ji g‡a¨ m¤úK© ¯’vcb Ki| 

Wv³vix ev wK¬wbK¨vj _v‡gv©wgUvi Gi MVb I Kvh©cÖYvjx eY©bv Ki|

Zij _v‡gv©wgUv‡ii cvi` e¨env‡ii myweav I Amyweav ¸‡jv wjL|

GB Aa¨vq cv‡Vi †k‡l Avgiv hv hv wkL‡Z cvie



Zvc GK cÖKvi kw³| Zv‡ci †Kv‡bv AvKvi, AvqZb, eY© ev MÜ †bB hv Øviv Zvc‡K
†Pbv ‡h‡Z cv‡i| Zv‡ci dj †`‡L ZvcgvÎv‡K †Pbv hvq|
Zvc GK cÖKvi kw³ hv D”P ZvcgvÎvi e ‘̄ n‡Z wbb¥ ZvcgvÎvi e ‘̄‡Z ZvcgvÎvi
cv_©‡K¨i Kvi‡Y cwienb, cwiPjb Ges wewKiY c×wZ‡Z Mgb K‡i|

Zvc

c`v_©weÁv‡bi †h kvLvq Zvc cwigvc msµvšÍ Av‡jvPbv Kiv nq Zv‡K
_v‡gv©wgwZ e‡j| 

Zvc I ZvcgvÎv Gi msÁv

†h hš¿ Øviv ZvcgvÎv wbfz©jfv‡e cwigvc Kiv nq Zv‡K _v‡gv©wgUvi e‡j|



ZvcgvÎv e¯‘i GKwU Zvcxq Ae¯’v hv H e¯‘ n‡Z Ab¨ e¯‘‡Z Zvc cÖevn
wbqš¿Y K‡i| Ab¨ K_vq ejv hvq, †Kv‡bv e¯‘ KZUzKz VvÛv ev KZUzKz
Mig ZvcgvÎv w`‡q Zv eySvq| `ywU e¯‘i g‡a¨ Zvcxq ms‡hvM NU‡j
Zv‡`i gv‡S Zv‡ci Av`vb cÖ`vb nq| Zv‡ci GB Av`vb cÖ`vb e¯‘ 
`ywUi ZvcgvÎvi Dci wbf©i K‡i, Zv‡ci cwigv‡ci Dci bq|

ZvcgvÎv



wbb¥ w¯’ivsK Ges EaŸ© w¯’ivs‡Ki ga¨eZ©x `~iZ¡‡K ‡gŠwjK e¨eavb ev
†gŠwjK `~iZ¡ e‡j| 

cig k~b¨ ZvcgvÎv

‡gŠwjK e¨eavb ev †gŠwjK `~iZ¡ 

†h ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb ZvwË¡Kfv‡e k~b¨ n‡q hvq
Zv‡K cig k~b¨ ZvcgvÎv e‡j|



wm wR Gm c×wZ‡Z Zv‡ci GKK n‡jv K¨vjwi| 

K¨vjwi

wK‡jvK¨vjwi

1 wK‡jvMÖvg weï× cvwbi ZvcgvÎv 1℃ e„w× Ki‡Z †h cwigvY
Zv‡ci cÖ‡qvRb nq Zv‡K 1 wK‡jv K¨vjwi e‡j| 1KCal

1 MÖvg weï× cvwbi ZvcgvÎv 1℃ e„w× Ki‡Z †h cwigvY Zv‡ci
cÖ‡qvRb nq Zv‡K 1 K¨vjwi e‡j| 1Cal



1 cvDÛ weï× cvwbi ZvcgvÎv 1℉ e„w× Ki‡Z †h cwigvY Zv‡ci
cÖ‡qvRb nq Zv‡K 1 weªwUk Zvcxq GKK e‡j| 1(B.Th.U)

_vg©

weªwUk Zvcxq GKK

†mjwmqvm Zvc GKK

1cvDÛ weï× cvwbi ZvcgvÎv 1℃ e„w× Ki‡Z †h cwigvY Zv‡ci cÖ‡qvRb
nq Zv‡K 1 ‡mjwmqvm Zvc GKK e‡j| 1℃

10ହ cvDÛ weï× cvwbi ZvcgvÎv 1℉ e„w× Ki‡Z †h cwigvY Zv‡ci
cÖ‡qvRb nq Zv‡K 1 _vg© e‡j| 1Therm



Gg ‡K Gm c×wZ‡Z Zv‡ci GKK Ryj| 

‡h ZvcgvÎvq †h †Kv‡bv M¨v‡mi AvqZb ZvwË¦Kfv‡e k~b¨ n‡q hvq e‡j
G‡K cig k~b¨ ZvcgvÎv e‡j|

ଵ
ସଶ଴଴

݇݃ cvwbi ZvcgvÎv 1 ‡Kjwfb e„w× Ki‡Z †h cwigvY Zv‡ci
cÖ‡qvRb Zv‡K 1 Ryj Zvc e‡j|

1 Ryj

cig k~b¨ ZvcgvÎv



¯^vfvweK Pv‡c †h ZvcgvÎvq
eid Mj‡Z ïiæ K‡i Zv‡K
eid we›`y ev wbb¥ w¯’iv¼ ev
Mjbv¼ e‡j|

Mjbv¼

ùzUbv¼

¯^vfvweK Pv‡c †h ZvcgvÎvq
weï× cvwb dzU‡Z ïiæ K‡i
Zv‡K w÷g we›`y ev EaŸ© w¯’iv¼ 
ev ùzUbv¼ e‡j|



1742 wLª: myB‡W‡bi †R¨vwZwe©` A¨vbWvm© †mjwmqvm ZvcgvÎvi †¯‹j 
Avwe®‹vi K‡i| GB †¯‹‡j 0଴ wbb¥ w¯’iv¼ Ges 100଴ EaŸ© w¯’iv¼ aiv nq 
Ges Gi ga¨eZx© `~iZ¡‡K 100 Øviv fvM Kiv nq| cÖ‡Z¨K fvM‡K 1℃
ejv nq| GUv CGS c×wZ‡Z e¨envi Kiv nq|

‡mjwmqvm †¯‹j



1720 mv‡j Rvgv©b `vk©wbK wRwW dv‡ibnvBW ZvcgvÎvi †¯‹j Avwe®‹vi 
K‡i| GB †¯‹‡j 32଴ wbb¥ w¯’iv¼ Ges 212଴ EaŸ© w¯’iv¼ aiv nq Ges
Gi ga¨eZx© `~iZ¡‡K 180 Øviv fvM Kiv nq| cÖ‡Z¨K fvM‡K 1℉ ejv
nq | GUv F.P.S c×wZ‡Z e¨envi Kiv nq|

dv‡ibnvBU †¯‹j 



1720 mv‡j d«v‡Ýi `vk©wbK ‡ivgvi ZvcgvÎvi †¯‹j Avwe®‹vi K‡i| 
GB †¯‹‡j 0଴ wbb¥ w¯’iv¼ Ges 80଴ EaŸ© w¯’iv¼ aiv nq Ges Gi 
ga¨eZx© `~iZ¡‡K 80 Øviv fvM Kiv nq| cÖ‡Z¨K fvM‡K 1R ejv nq|

‡ivgvi ‡¯‹j 



1850 mv‡j weªwUk weÁvbx jW© †Kjwfb ZvcgvÎvi †¯‹j Avwe®‹vi K‡i| 
GB †¯‹‡j 273଴ wbb¥ w¯’iv¼ Ges 373଴ EaŸ© w¯’iv¼ aiv nq Ges Gi 
ga¨eZx© `~iZ¡‡K 100 Øviv fvM Kiv nq | cÖ‡Z¨K 1K fvM‡K ejv nq | 
GUv S.I c×wZ‡Z e¨envi Kiv nq|

†Kjwfb †¯‹j



‰eÁvwbK i¨vswKb ZvcgvÎvi †¯‹j Avwe®‹vi K‡i| GB †¯‹‡j 492଴

wbb¥ w¯’iv¼ Ges 672଴ EaŸ© w¯’iv¼ aiv nq Ges Gi ga¨eZx© `~iZ¡‡K
180 Øviv fvM Kiv nq| cÖ‡Z¨K 1Rn fvM‡K ejv nq i¨vswKb †¯‹j
|

i¨vswKb †¯‹j



Av ©̀k
_v‡gv©wgUv‡ii

cvV

i¨vswKb
†¯‹j

‡ivgvi
†¯‹j

‡Kjwfb
‡¯‹j

dv‡ibnvBU
†¯‹j

‡mjwmqvm
†¯‹j

welq

MRnRKFCcÖZxK

A4920 273320wbb¥ w ’̄iv¼ ev
eid we› ỳ

B67280373212100EaŸ© w ’̄iv¼ 
ev kxl© we› ỳ

X00-218-460-273cig k~b¨
ZvcgvÎv

-18080100180100‡gŠwjK
e¨eavb

‡mjwmqvm (C), dv‡ibnvBU(F), †ivgvi(R) , †Kjwfb(K), I i¨vswKb(Rn)
†¯‹‡ji g‡a¨ Zzjbv wb‡P †`Iqv n‡jv



‡mjwmqvm, dv‡ibnvBW, †ivgvi, ‡Kjwfb, i¨vswKb †¯‹‡ji gv‡S
cvi¯úwiK m¤úK© ¯’vc‡bi Rb¨ GKwU _v‡g&©wgUvi (BMA) wbB hvi
eid we›`y Ges w÷g we›`y h_vµ‡g A I B `v‡Mi mv‡_ wg‡j hv‡e| 
GLb GB _v‡gv©wgUvi Gi cvkvcvwk Dc‡ii cvuPwU †¯‹j ¯’vcb Kwi|
awi, †Kv‡bv GKwU ZvcgvÎvq cÖ`Ë _v‡gv©wgUvi BMA Gi cvi` kxl© 
hLb M Ae¯’v‡b Av‡m ZLb ‡mjwmqvm, dv‡ibnvBU, †ivgvi, ‡Kjwfb
I i¨vswKb †¯‹‡ji ZvcgvÎv h_vµ‡g C,F , K , R, Rn| †h ‡Kv‡bv
†¯‹j †bIqv †nvK bv †Kb `~iZ¦ I `~i‡Z¡i AbycvZ me©`v GKB _vK‡e|

ZvcgvÎv cwigv‡ci wewfbœ †¯‹‡ji gv‡S m¤úK© †`LvI ?



†h †Kv‡bv _v‡gv©wgUv‡ii cvV = _v‡gv©wgUv‡ii cvVିwbb¥ w ’̄iv¼
EaŸ© w ’̄ivsKିwbb¥ w ’̄iv¼

ev, 
ெ஺
஻஺

= ஼ି଴
ଵ଴଴ି଴

= ிିଷଶ
ଶଵଶିଷଶ

=
௄ିଶ଻ଷ

ଷ଻ଷିଶ଻ଷ
=

ோି௢
଼଴ି଴

=
ோ௡ିସଽଶ
଺଻ଶିସଽଶ

 

ev, 
஼

ଵ଴଴
= ிିଷଶ

ଵ଼଴
= ௄ିଶ଻ଷ

ଵ଴଴
= ோ

଼଴
= ோ௡ିସଽଶ

ଵ଼଴

ev,
஼
ହ

= ிିଷଶ
ଽ

= ௄ିଶ଻ଷ
ହ

= ோ
ସ

= ோ௡ିସଽଶ
ଽ

               ∴   ஼
ହ

= ிିଷଶ
ଽ

= ௄ିଶ଻ଷ
ହ

= ோ
ସ

= ோ௡ିସଽଶ
ଽ



1| cvi` GKwU mycwievnx c`v_©| d‡j cvi` mn‡R cvi` Zvc MÖnY
K‡i Zv mÂvwjZ K‡i †`q|
2| cvi` weï× Ae¯’vq cvIqv hvq Ges A¯^”Q I D¾¡j e‡j _v‡gv©wgUvi
Kv‡Pi b‡ji g‡a¨ Gi DVvbvgv Kivi mgq evB‡i †_‡K †`Lv hvq| 
3| cvi` KvP b‡ji Mv‡q †j‡M _v‡K bv ZvB ZvcgvÎvi cwieZ©‡bi 
mv‡_ mv‡_ Lye mn‡RB b‡ji g‡a¨ DVvbvgv Ki‡Z cv‡i|
4| cvi‡`i Zvc aviYÿgZv Lye Kg| Gi Rb¨ cvi` _v‡gv©wgUvi Øviv
†h e¯‘i ZvcgvÎv wbY©q Kiv hvq Zv Lye Kg ZvcB GwU †kvlY K‡i|

cvi` _v‡gv©wgUv‡i e¨env‡ii myweav I Amyweav ¸‡jv wjL?

myweav t-



5| cvi‡`i ùyUbv¼ 357 ℃ Ges Mjbv¼ -39 ℃| Gi cwim‡i
cvi` Zij _v‡K e‡j cvi` _v‡gv©wgUvi w`‡q Gi ga¨eZx© †h‡Kv‡bv
ZvcgvÎv wbY©q Kiv hvq|
6| cvi‡`i cÖmviY mylg| ZvB cvi‡`i AvqZb e„w× mgvb nq|

(1) GB _v‡gv©wgUvi w`‡q Gi wb‡Pi ZvcgvÎv wbY©q Kiv hvq bv|
(2) Avevi GKB fv‡e Gi mvnv‡h¨ Gi AwaK ZvcgvÎv wbY©q Kiv hvq
bv|

Amyweav t-

†h _v‡gv©wgUv‡ii mvnv‡h¨ mgvb ZvcgvÎvi cv_©K¨ m~ÿèfv‡e I mn‡R
gvcv hvq Zv‡K my‡ew` _v‡gv©wgUvi e‡j|



gvby‡li kix‡ii ZvcgvÎv gvcvi Rb¨ †h _v‡gv©wgUvi e¨envi Kiv nq Zv‡K
wK¬wbK¨vj ev Wv³vix _v‡gv©wgUvi e‡j| GUv GKUv my‡ew` Pig _v‡g©vwgUvi
|
mvaviYZ GB _v‡gv©wgUvi dv‡ibnvBU †¯‹‡j `vMv¼b Kiv _v‡K GB 

_v‡gv©wgUv‡ii MVb Giæc _v‡K ‡h kixi †_‡K †ei K‡i †bIqvi ciI
G‡Z kix‡ii ZvcgvÎv mwVK fv‡e wbY©q Kiv hvq|

wK¬wbK¨vj ev Wv³vix _v‡gv©wgUvi Gi MVb Ges Kvh©cÖYvjx eY©bv Ki



GB _v‡gv©wgUv‡i GKwU ˆKwkK bj _v‡K hvi GK cÖv‡šÍ GKwU evj¦ D Ges Aci cÖvšÍ
eÜ _v‡K| ev‡j¦i wVK Dc‡i GKwU ms‡KvPb F _v‡K Ges GwU cvi` c~Y© _v‡K| 
ˆKwkK bjwU Aci GKwU KvPbj w`‡q XvKv _v‡K Ges †mB bjwU dv‡ibnvBU †¯‹‡j
95-110℉ ch©šÍ `vMv¼b Kiv _v‡K| cÖ‡Z¨K Avevi cvuP fv‡M fvM Kiv _v‡K| my ’̄ 
kix‡ii ZvcgvÎv mvaviYZ 98.4℉ nq| †mLv‡b GKwU we‡kl `vM _v‡K| 
†mjwmqvm †¯‹‡j 35℃ - 45℃ GB _v‡gvwgUvi †_‡K ch©šÍ `vM KvUv _v‡K ’̄v‡b
`vM KvUv _v‡K †hUv my ’̄ ZvcgvÎv 37℃ wb‡ ©̀k K‡i|

MVb



cÖ_‡g _v‡gv©wgUviwU‡K †Rv‡i SvuwK‡q wb‡Z n‡e| G‡Z Dc‡ii cvi` 
evj‡e wd‡i Av‡m| GLb _v‡gv©wgUviwU‡K kix‡ii ms¯ú‡k© †hgb wRnŸvi
wb‡P ivL‡j kix‡ii Zv‡c evj‡ei cvi` cÖmvwiZ nq| d‡j evj‡ei wKQz
cvi` bj w`‡q Dc‡i D‡V GKwU Ae¯’v‡b wM‡q w¯’i nq| GLb
_v‡gv©wgUviwU‡K kixi †_‡K mwi‡q wb‡j F Gi  wb‡Pi cvi` msKzwPZ
n‡q evj‡e wd‡i Av‡m| wKš‘ F Gi Dc‡ii cvi` ms‡KvP‡bi Kvi‡Y
evj‡e Avm‡Z cv‡i bv|

Kvh©cÖYvjx



b‡ji cvi` ¯Í‡¤¢i kxl© Ae¯’v‡bi cvV kix‡ii ZvcgvÎv
wb‡`©k K‡i| GUv cybivq e¨envi Kivi c~‡e© evje‡K wb‡Pi
w`‡K †i‡L K‡qKevi SvuwK‡q wb‡Z nq  hv‡Z cvi` evj‡e
cÖ‡ek Ki‡Z cv‡i| †h‡nZz GB _v‡gv©wgUvi Øviv kix‡ii
m‡ev©”P ZvcgvÎv gvcv hvq ZvB G‡K GK ai‡bi Pig 
_v‡gv©wgUvi ejv hvq|
eZ©gv‡b wWwRUvj _v‡gv©wgUvi cvIqv hvq| GUv Kcv‡j
mvg‡b ivL‡j ev ai‡j mv‡_ mv‡_ cvV cvIqv hvq|



ZvcgvÎvZvc
ZvcgvÎv e ‘̄I Zvcxq Ae ’̄v hv H e ‘̄ †_‡K Ab¨ e ‘̄‡Z Zvc

cÖevn wbqš¿Y K‡i|
1| Zvc GK cÖKvi kw³ hv VvÛv ev Mi‡gi

Abyf‚wZ RvMvq |

ZvcgvÎv Zv‡ci dj|2| Zvc GK cÖKvi kw³|

3| ZvcgvÎv n‡”Q Zv‡ci dj|3| Zvc n‡”Q ZvcgvÎvi KviY|

4| c`v_©weÁv‡bi †h kvLvq ZvcgvÎv cwigvc Kiv nq Zv‡K
_v‡gv©wgwZ e‡j|

4| c`v_©weÁv‡bi †h kvLvq Zvc cwigvc Kiv
nq Zv‡K K¨vjwiwgwZ e‡j|

5| `ywU e ‘̄i Zvc GK n‡ji Zv‡`i ZvcgvÎv cwigvY GK 
bvI n‡Z cv‡i|

5| `ywU e ‘̄i ZvcgvÎv GK n‡ji Zv‡`i Zv‡ci
cwigvY wfbœ n‡Z cv‡i|

6| ZvcgvÎvi AvšÍRv©wZK GKK n‡jv ‡Kjwfb |6| Zv‡ci AvšÍRv©wZK GKK n‡jv Ryj |

7| Zv‡ci cÖevn ZvcgvÎvi cwigv‡ci Dci wbf©i K‡i |7| Zv‡ci cÖevn Zv‡ci cwigv‡ci Dci wbf©i
K‡i bv|

Zvc I ZvcgvÎvi g‡a¨ cv_©K¨ wjL

Zvc I ZvcgvÎvi g‡a¨ cv_©K¨My‡jv wb‡P †`Iqv n‡jv-



(2) M¨vm _v‡gv©wgUvi t-
G _v‡gvwgUv‡i M¨vm‡K ZvcwgwZK e ‘̄ 

wn‡m‡e e¨envi Kiv nq| †hgb
nvB‡Wªv‡Rb _v‡gv©wgUvi, evqy
_v‡gv©wgUvi|

ZvcgvÎv cwigv‡ci Rb¨ wewfbœ cÖKv‡i _v‡gv©wgUvi Av‡Q| h_v Ñ 

(1) Zij _v‡gv©wgUvi t-
G _v‡gvwgUv‡i Zij‡K ZvcwgwZK e ‘̄ 

wn‡m‡e e¨envi Kiv nq| †hgb cvi` 
_v‡gv©wgUvi, A¨vj‡Kvnj _v‡gv©wgUvi |



(3) Zvc Zwor _v‡gv©wgUvi t-
hw` ỳwU c„_K avZzi ỳB cÖv‡šÍ †hvM K‡i cÖvšÍ
ỳwU‡K wewfbœ ZvcgvÎvq ivLv nq, Z‡e Zv‡ii ga¨

w`‡q we ÿ̀ r cÖevwnZ nq| G‡K ZvchyMj e‡j& Gi 
mvnv‡h¨ ZvcgvÎv cwigvc Kiv nq|

(4) wewKiY _v‡gv©wgUvi t-
†Kvb e ‘̄‡K DËß Ki‡j GUv n‡Z

wewKiY wbM©Z nq| w÷dv‡bi Gi m~Î
e¨envi K‡i Gi mvnv‡h¨ ZvcgvÎv Kiv
nq|      



(5) †iva _v‡gv©wgUvi t-
†Kvb we`y¨r cwievnxi †iva Zvi ZvcgvÎvi

Ici wbf©i K‡i| we`y¨r cwievnxi ZvcgvÎv
nªvm e„w×‡Z cwievnxi †iva h_vµ‡g n«vm I 
e„w× cvq| cwievnxi GB ag©‡K wfwË K‡i GB 
_v‡gv©wgUvi MwVZ n‡q‡Q| †hgb cøvwUbvg †iva
_v‡gv©wgUvi|



wbb¥ w¯’iwe›`y wbY©‡q Rb¨ GKwU eo dv‡b‡j ïK‡bv I weï× ei‡di
A‡bK¸‡jv UzKiv †bIqv nq| cvi` _v‡gv©wgUvi‡K GKwU ÷¨v‡bi mvnv‡h¨
Lvovfv‡e ¯’vcb Kiv nq hv‡Z _v‡gv©wgUv‡ii evj¦wU ei‡di UzKivi g‡a¨
Wyev‡bv _v‡K| wKQzÿY ci †`Lv hv‡e cvi` µgk msKzwPZ n‡q wb‡Pi
w`‡K bvg‡Z _vK‡e| b‡ji cvi‡`i ZvcgvÎv ei‡di ZvcgvÎv †cŠuQ‡j
cvi‡`i DcwiZj GK¯’v‡b G‡m w¯’i n‡e| cvi` kx©‡li GB ’̄v‡b GKwU `vM
KvUv nq  GUvB cvi` _v‡gv©wgUv‡ii wbb¥ w¯’i we›`y|   

Zij ev cvi` _v‡gv©wgUv‡ii wbb¥ w¯’iv¼ I EaŸ© w¯’iv¼ wbY©q Kiv|

wbb¥ w¯’iv¼  wbY©q



cvi` _v‡gv©wgUv‡ii EaŸ© w¯’i we›`y wbY©‡qi Rb¨
wnc‡mvwgUvi bvgK GKwU hš¿ e¨envi Kiv nq| 
GUv GKwU wØ-‡`qvj wewkó ZvgvicvÎ| 
wnm‡cvwgUv‡ii evB‡ii †`qv‡j GKwU wbM©gb
bj _v‡K| Gi wecixZ w`‡K ev®ú Pvc wbY©‡qi 
Rb¨ GKwU g¨‡bvwgUvi _v‡K|
Dc‡ii gyL wQwc w`‡q eÜ ivLv nq| wQwci
g‡a¨ wQ`ª w`‡q _v‡gv©wgUviwU XzKv‡bv nq| 
wnc‡mvwgUv‡ii Zjvi cv‡Î cvwb dzUv‡bv nq|

EaŸ© w¯’iwe›`y wbY©q



Drcbœ Rjxqev®ú _v‡gv©wgUv‡ii evj¦wU‡K
DËß K‡i| GLv‡b jÿ ivL‡Z n‡e evj¦wU
†hb wKQz‡ZB dzUšÍ cvwb‡K ¯úk© bv K‡i| 
ev‡j¦i cvi` cÖmvwiZ nq Ges †Kv‡bv GK 
¯’v‡b G‡m w¯’i n‡q hv‡e| †hLv‡b b‡ji
Mv‡q cvi` kx‡l©i Ae¯’v‡b `vM KvUv nq| 
GwUB cvi‡`i EaŸ©we›`y| EaŸ© w¯’iwe›`y 
wbY©‡qi mgq g¨v‡bvwgUv‡ii `yB evûi
D”PZv mgvb bv _vK‡j Pvc ms‡kvab
Ki‡Z nq| ms‡kvab K‡i ¯^vfvweK Pv‡c
cvwbi mdzUbv¼ a‡i EaŸ© w¯’i we›`yi `vMv¼ 
Kiv nq|



mgvavb, g‡bKwi, †mw›U‡MÖW †¯‹‡ji gvb =1℃
Avgiv Rvwb, 

஼
ହ

= ிିଷଶ
ଽ

 

ev,
ଵ
ହ

= ிିଷଶ
ଽ

ev, ܨ)5 − 32)=9
ev, 5ܨ − 160=9
ev, 5ܨ = 9 + 160
ev, ܨ= 

ଵ଺ଽ
ହ

= 33.8
∴ =ܨ 33.8℉

GKwU wWwMÖ †mw›U‡MÖW mgvb Kq wWwMÖ dv‡ibnvBU?



mgvavb, ‡`Iqv Av‡Q, ZvcgvÎv = 40℃
Avgiv Rvwb,

஼
ହ

= ிିଷଶ
ଽ

ev, 
ସ଴
ହ

= ிିଷଶ
ଽ

ev, (ܨ − 32)=9×4
ev, ܨ − 32=36
ev, ܨ = 36 + 32
ev, 68 =ܨ 
∴ =ܨ 68℉
wb‡Y©q cvV = 68℉

GKRb Amy¯’ e¨vw³i kix‡ii ZvcgvÎv 40℃| Wv³vix _v‡gv©wgUv‡i
Gi gvb KZ n‡e|



mgvavb, g‡bKwi, †mw›U‡MÖW †¯‹‡j ZvcgvÎv, ܥ=x
dv‡ibnvBU †¯‹‡j ZvcgvÎv, 2=ܨx
Avgiv Rvwb, 

஼
ହ

= ிିଷଶ
ଽ

 

ev,  
௫
ହ

= ଶ௫ିଷଶ
ଽ

ev, 5(2ݔ − 32)=9x
ev, 10ݔ − 160=9x
ev, 10ݔ − 160=ݔ9
ev, x=160
∴ 160=ܥ
myZivs F=2x=2 160=320  [ܥ I ܨ Gi gvb ewm‡q]
∴ wb‡Y©q ZvcgvÎv=320℉

dv‡ibnvBU †¯‹‡ji †Kvb ZvcgvÎv †mw›U‡MÖW †¯‹‡ji cv‡Vi wØ¸Y? 



Av‡cwÿK Zvc, ZvcaviY ÿgZv ev Zvc aviKZ¡ Ges
cvwb-mg ev Zzj¨ Rjv¼ Gi msÁv `vI|
ZvcaviY ÿgZv I cvwbmg Gi g‡a¨ cv_©K¨ wjL? 
K¨vjwiwgUv‡ii g~jbxwZ wK ?
myßZvc ev jxbZvc wK Ges I KZ cÖKvi wK, wK|
wKfv‡e Av‡cwÿK Zvc I ev®úxqfe‡bi Ges eid
Mj‡bi Av‡cwÿK myßZvc wbY©q Kiv hvq Zv eY©bv Ki|

GB Aa¨vq cv‡Vi †k‡l Avgiv hv hv wkL‡Z cvie|



GKK f‡ii e¯‘i ZvcgvÎv 1 wWwMÖ †Kjwfb evov‡Z hZUzKz
Zv‡ci cÖ‡qvRb nq Zv‡K Av‡cwÿK Zvc e‡j| G‡K S
Øviv cÖKvk Kiv nq|

Av‡cwÿK Zvc Gi gvÎv t- S= ு
௠∆ఏ

= [
௃

௞௚௄
]

Gm AvB c×wZ‡Z Av‡cwÿK Zv‡ci GKK n‡jv-
J݇݃ିଵ݇ିଵ

Av‡cwÿK Zvc



†Kv‡bv e¯‘i ZvcgvÎv e„w× Ki‡Z †h cwigvY Zv‡ci cÖ‡qvRb
nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| G‡K C Øviv
cÖKvk Kiv nq|

Zvc aviY ÿgZv Gi gvÎv t- C= ு
∆ఏ

= [
௃
௄

]
Zvc aviY ÿgZv Gi GKK t- J݇ିଵ

Zvc aviY ÿgZv 



†Kv‡bv e¯‘i ZvcgvÎv 1 wWwMÖ cwigvY e„w× Ki‡Z †h cwigvY
Zv‡ci cÖ‡qvRb nq †mB cwigvY Zvc w`‡q hZUzKy cvwbi
ZvcgvÎv 1 wWwMÖ ZvcgvÎv e„w× Kiv hvq †mB cwigvY cvwb‡K
H e¯‘i cvwbmg e‡j| G‡K W Øviv cÖKvk Kiv nq|

cvwbmg ev Zzj¨ Rjv¼ 



hw` GKvwaK e¯‘i g‡a¨ evB‡i †_‡K †Kv‡bv Zvc bv Av‡m ev bv N‡U; Z‡e
kw³i wbZ¨Zvi m~Î Abymv‡i, M„nxZ Zvc = ewR©Z Zvc
GwU K¨vjwiwgwZi g~jbxwZ| 
wfbœ ZvcgvÎvi `yB ev Z‡ZvwaK e¯‘ ci¯ú‡ii ms¯ú‡k© Avm‡j Zv‡`i g‡a¨
Zv‡ci Av`vb cÖ`vb N‡U| †ewk ZvcgvÎvi e ‘̄¸‡jv Zvc nvivq Ges Kg 
ZvcgvÎvi e ‘̄¸‡jv Zvc MÖnY K‡i| GLv‡b ejv hvq †h e ‘̄ Zvc nvivq Ges
Zvi cv‡ki e¯‘ ev Ae¯’v Zvc MªnY K‡i|  

K¨vjwiwgUv‡ii g~jbxwZ



cvwbmgZvcaviY ÿgZvcv_©K¨i
welq

1|†Kv‡bv e ‘̄i ZvcgvÎv 1 wWwMÖ cwigvY e„w× Ki‡Z
†h cwigvY Zv‡ci cÖ‡qvRb nq †mB cwigvY Zvc
w`‡q hZUzKy cvwbi ZvcgvÎv 1 wWwMÖ ZvcgvÎv e„w×
Kiv hvq †mB cwigvY cvwb‡K H e ‘̄i cvwbmg e‡j| 

1|GKK f‡ii e ‘̄i ZvcgvÎv 1 wWwMÖ
†Kjwfb evov‡Z hZUzKz Zv‡ci
cÖ‡qvRb nq Zv‡K Av‡cwÿK Zvc
e‡j|

msÁv

2| e ‘̄i fi I Av‡cwÿK Zv‡ci ¸Y dj‡K 4200 
Øviv fvM Ki‡j ev cvwbi Av‡cwÿK Zvc Øviv fvM
Ki‡j cvwb- mg cvIqv hvq|

2| e ‘̄i fi‡K Av‡cwÿK Zvc Øviv
¸Y Ki‡j Zvc aviY ÿgZv cvIqv hvq
|

¸Ydj

3| GUv Øviv cvwbi cwigvc eySvq|3| GUv Øviv Zvc cwigvc Kiv nq|cwigvc

4| GU mvaviYZ †Kv‡bv cv‡Îi eySvq|4| GUv †h †Kv‡bv e ‘̄i n‡Z cv‡i|Ae ’̄v

5| G‡K w Øviv cÖKvk Kiv nq|5| G‡K c Øviv cÖKvk Kiv nq|cÖZxK

6| f‡ii GKK Øviv cvwb-mg GKK
cÖKvk Kiv nq|

6| Zv‡ci GKK Øviv Zvc aviY
ÿgZvi GKK cÖKvk Kiv nq|

GKK

ZvcaviY ÿgZv I cvwbmg Gi g‡a¨ cv_©K¨ wjL? 



ZvcgvÎv cwieZ©b (Mjbv¼ ev ùzUbv¼) bv NwU‡q GKK f‡ii
†Kv‡bv e¯‘ GK Ae¯’vi ‡_‡K Ab¨ Ae¯’vq iæcvšÍwiZ n‡Z †h Zvc
M„nxZ ev ewR©Z nq Zv‡K H Ae¯’v cwieZ©‡bi Av‡cwÿK myßZvc
ev jxbZvc e‡j| Bnv‡K L Øviv cÖKvk Kiv nq|
myßZvc mvaviYZ Pvi cÖKvi h_v t-
(1) Mj‡bi myßZvc
(2) KwVbxfe‡bi myßZvc
(3) ev®úxfe‡bi myßZvc
(4) Nbxfe‡bi myßZvc

wewfbœ cÖKvi Av‡cwÿK myßZvc Gi msÁv

myßZvc ev jxbZvc



†Kv‡bv KwVb c`v‡_©i GKK fi‡K Zvi Mjbv‡¼ †i‡L ZvcgvÎvi
cwieZ©b bv NwU‡q ïaygvÎ KwVb †_‡K Zij cwiYZ Ki‡Z †h 
cwigvY Zv‡ci cÖ‡qvRb nq, Zv‡K H c`v‡_©i Mj‡bi myßZvc
e‡j| wm wR Gm c×wZ‡Z eid Mj‡bi myßZvc Cal/gm| D³ 
Dw³ Øviv Avgiv eywS, ZvcgvÎvi eid‡K D³ ZvcgvÎvi cvwb‡Z
cwiYZ Ki‡Z Zv‡ci cÖ‡qvRb n‡e|

Av‡cwÿK Mj‡bi myßZvc



eid Mj‡bi myßZvc 80 Cal/gm ev 80 
K¨vjwi/MÖvg ej‡Z wK eyS ? 
DËit-eid Mj‡bi mycÍZvc 80 Cal/gm
ej‡Z eySvq 1 gm eid‡K Zvi Mjbv¼ ev
0℃ †i‡L cvwb‡Z cwiYZ Ki‡Z 80 Cal 
Zv‡ci cÖ‡qvRb nq|



GKK f‡ii †Kv‡bv Zij c`v_©‡K Gi ZvcgvÎvi cwieZ©b bv
NwU‡q ïaygvÎ Zij Ae¯’v †_‡K KwVb Ae¯’vq cwiYZ n‡Z †h 
cwigvY Zvc cwiZ¨³ nq Zv‡K H Zi‡ji KwVbxfe‡bi myßZvc
e‡j| 
cvwbi KwVbxfe‡bi myßZvc ej‡Z wK eyS?

KwVbxfe‡bi myßZvc



GKK f‡ii Zij c`v_©‡K Zvi ùzUbv‡¼ †i‡L ZvcgvÎvi
†Kv‡bv cwieZ©b bv NwU‡q ïay Zij n‡Z ev‡®ú cwiYZ Ki‡Z
†h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H Zi‡ji ev®úxqfe‡bi
myßZvc e‡j|

ev®úxqfe‡bi myßZvc



cvwbi ev®úxqfe‡bi myßZvc 537Cal/gm ev
537 K¨vjwi/MÖvg ej‡Z wK eyS ? 
DËit-eid Mj‡bi mycÍZvc 80 Cal/gm
ej‡Z eySvq 1 gm cvwb‡K Zvi ùzUbv¼ ev
100℃ †i‡L ev‡®ú cwiYZ Ki‡Z 537 Cal 
Zv‡ci cÖ‡qvRb nq|



GKK f‡ii †Kv‡bv evqexq c`v_©‡K Zvi ZvcgvÎvi
†Kv‡bv cwieZ©b bv NwU‡q ïaygvÎ evqexq Ae¯’v n‡Z
Zi‡ji cwiYZ Ki‡Z †h Zv‡ci cÖ‡qvRb nq Zv‡K H 
evqexq c`v‡_©i Nbxfe‡bi myßZvc e‡j|

Nbxfe‡bi myßZvc



wgkÖY cÖYvjx‡Z KwVb c`v‡_©i Av‡cwÿK Zvc wbY©q Ki t- Kvh©c×wZ :-
cÖ_‡g bvovbxmn GKwU cwi®‹vi Ges ïK‡bv K¨vjwiwgUvi †bB| Gi fi †ei
Kwi| Gici K¨vjwiwgUv‡ii GK Z…Zxqvsk cvwb Øviv c~Y© Kwi Ges cvwbi fi 
†ei Kwi| bvovbxmn K¨vjwiwgUvi I cvwbi Gi ZvcgvÎv wbY©q Kwi| GKwU
KwVb e¯‘ †bB Ges KwVb e¯‘i fi †ei Kwi| KwVb e¯‘wU‡K Mig K‡i
e¯‘wU‡K bvovbx Ges cvwbi g‡a¨ †Q‡o †`B| Mig KwVb e¯‘wU Zvc nviv‡e
Avi cvwb Ges K¨vjwiwgUvi ‡mB Zvc MÖnY Ki‡e| GKwU _v‡gv©wgUvi w`‡q
wgkÖ‡Yi me©‡kl ZvcgvÎv †ei Kwi|

K¨vjwiwgUv‡ii mvnv‡h¨ KwVb e¯‘i Av‡cwÿK Zvc wbY©q|



bvovbxmn K¨vjwiwgUv‡ii fi = m kg
cvwbi fi = ݉ଵ݇݃
KwVb e¯‘i fi =݉ଶ݇݃
bvovbx I K¨vjwiwgUv‡ii Dcv`v‡bi Av‡cwÿK Zvc ଵିܭଵJ݇݃ିଵݏ =

cvwbi Av‡cwÿK Zvc ଵିܭଶJ݇݃ିଵݏ =

KwVb e¯‘i Dcv`v‡bi Av‡cwÿK Zvc = ଵିܭଷJ݇݃ିଵݏ

cvwb, bvovbx Ges K¨vjwiwgUv‡ii cÖv_wgK ZvcgvÎv = ଵKݐ
KwVb e¯‘i m‡ev©”P ZvcgvÎv ଶݐ = K
wgkÖ‡Yi ZvcgvÎv= ଷݐ K

wnmve



wgkÖY c×wZ‡Z KwVb c`v‡_©i Av‡cwÿK Zvc wbY©‡qi †ÿ‡Î cvwbi Ges
K¨vjwiwgUvi Zvc MÖnY Ki‡e Ges KwVb e¯‘ Zvc eR©b Ki‡e|

K¨vjwiwgwZi g~jbxwZ Abymv‡i Avgiv Rvwb, 
M„nxZ Zvc = ewR©Z Zvc

Avevi KwVb e¯‘ KZ…©K ewR©Z Zvc -ଶݐ)ଷݏଷ = ݉ଷܪ ଷ)Jouleݐ

myZivs K¨vjwiwgUvi KZ…©K MÖnxZ Zvc -ଷݐ)ଵݏଵ= ݉ଵܪ ଵ)Jouleݐ
cvwb KZ©„K MÖnxZ Zvc = ଶܪ ݉ଶݏଶ(ݐଷ- ଵ)Jouleݐ



ev, ݉ଷݏଷ(ݐଶ- = (ଷݐ ݉ଵݏଵ(ݐଷ- + (ଵݐ ݉ଶܵଶ(ݐଷ- (ଵݐ
ev, ݉ଷݏଷ(ݐଶ- -ଷݐ) = (ଷݐ +ଵݏଵ) (݉ଵݐ ݉ଶݏଶ)

ev, ݏଷ= (௧య− ௧భ)(௠భ௦భା௠మ௦మ)
௠య(௧మ− ௧య)

Dc‡ii mgxKi‡Yi Wvbcv‡k^©i ivwk¸‡jvi gvb Rvbv _vK‡j
Avgiv †Kvb KwVb c`v‡_©i Av‡cwÿK Zvc Gi gvb †ei Ki‡Z
cvie|

ewR©Z Zvc = M„nxZ Zvc
= ଷܪ +ଵܪ  ଶܪ



cÖ_‡g GKwU bvovwbi wb‡Pi cÖv‡šÍ miæ Zv‡ii GKwU Rvj hy³ Kwi Ges
GKwU cwi®‹vi I ïK‡bv K¨vjwiwgUvi †bB| bvovbxmn Gi fi ݉ଵ
†ei Kwi| Zvici K¨vjwiwgUv‡ii `yB - Z…Zxqvsk cvwb Øviv c~Y© Kwi
Ges cvwbi fi ݉ଶ †ei Kwi| bvovbxmn K¨vjwiwgUvi I cvwbi Gi 
ZvcgvÎv ℃ଵݐ wbY©q Kwi| 

wgkÖY cÖYvjx‡Z eid Mj‡bi myßZvc wbY©q Ki|

Kvh©c×wZ



GLb K‡qK UzKiv cwi®‹vi eid †Pvl KvMR Øviv ï®‹ K‡i
ZvovZvwo K¨vjwiwgUv‡ii cvwb‡Z †d‡j w`B Ges
Av‡jvo‡Ki RvjØviv UzKiv¸‡jv‡K me©`v cvwbi wb‡P †i‡L
Av‡¯Í Av‡¯Í bvo‡Z _vwK| GB Ae¯’vq eid Mj‡Z _v‡K
Ges cvwbi ZvcgvÎv µgk Kg‡Z _v‡K| mg¯Í eid M‡j
hvIqv ci _v‡gv©wgUvi Øviv wgkÖ‡Yi ZvcgvÎv t℃ wbY©q
Kwi| Gici cvwbi Kÿ ZvcgvÎvq wd‡i Avm‡j cvwbmn
K¨vjwiwgUvi fi Kwi| Z…Zxq Ges wØZxq f‡ii cv_©K¨ n‡Z
MwjZ ei‡di fi ݉ଷ †ei Kwi|





g‡bKwi, K¨vjwiwgUv‡ii fi = ݉ଵ MÖvg
K¨vjwiwgUv‡ii Av‡cwÿK Zvc = ଵݏ

cvwbi fi = ݉ଶ MÖvg
cvwbi Av‡cwÿK Zvc = ଶݏ = 1

K¨vjwiwgUvi I cvwbi cÖv_wgK ZvcgvÎv ℃ଵݐ =
ei‡di fi = ݉ଷ MÖvg

ei‡di Av‡cwÿK myßZvc = L K¨vjwi/MÖvg
wgkÖ‡Yi ZvcgvÎv = t℃

wnmve



K¨vjwiwgUv‡ii nviv‡bv Zvc = fi×Av‡cwÿK Zvc × ZvcgvÎvi cv_©K¨|
= ݉ଵ. -ଵݐ)ଵݏ t) 
= ݉ଵݏଵ(ݐଵ- t) K¨vjwi

Ges cvwbi nviv‡bv Zvc = ݉ଶ. -ଵݐ)ଶݏ t) [∵ [ଶ=1ݏ
= ݉ଶ. -ଵݐ)1 t) 
= ݉ଶ(ݐଵ- t) K¨vjwi  

0℃ ZvcgvÎvi ݉ଶ MÖvg eid 0℃ ZvcgvÎvi cvwb‡Z cwiYZ
n‡Z M„nxZ Zvc = ݉ଶL K¨vjwi
݉ଶ MÖvg eid Mjb cvwbi ZvcgvÎv 0℃ n‡Z t℃ e„w× †c‡Z
M„nxZ Zvc = ݉ଶ. =ଶtݏଶ(t-0) = ݉ଶݏ ݉ଶt K¨vjwi|
[∵ [ଶ=1ݏ



݉ଶL+ ݉ଶt = ݉ଵݏଵ(ݐଵ- t) + ݉ଶ(ݐଵ- t)
݉ଶL= -ଵݐ) t) (݉ଵݏଵ+ ݉ଶ) - ݉ଶt 

L = (௧భ − t) (௠భ௦భ+ ௠మ)−௠మt
௠మ

Dc‡iv³ ivwk ,ଵ, t, ݉ଵݐ ଵݏ ,݉ଶ Gi gvb †R‡b
eid Mj‡bi myßZvc L wbY©q Kiv hvq|

K¨vjwiwgwZi g~jbxwZ Abymv‡i Avgiv Rvwb, 
M„nxZ Zvc = ewR©Z Zvc



wgkÖY c×wZ‡Z cvwbi ev®úxqfe‡bi myßZvc wbY©q|

cÖ_‡g GKwU bvovwbi wb‡Pi cÖv‡šÍ miæ
Zv‡ii GKwU Rvj hy³ Kwi Ges GKwU
cwi®‹vi I ïK‡bv K¨vjwiwgUvi †bB| 
bvovbxmn Gi fi ݉ଵ †ei Kwi| Zvici
K¨vjwiwgUv‡ii `yB - Z…Zxqvsk cvwb Øviv
c~Y© Kwi Ges cvwbi fi ݉ଶ †ei Kwi| 
bvovbxmn K¨vjwiwgUvi I cvwbi Gi 
ZvcgvÎv ℃ଵݐ wbY©q Kwi|

Kvh©c×wZ



K¨vjwiwgUvi‡K GKwU Acwievnx Z‡ji Dci †i‡L ùzUb
cv‡Îi cvwb evb©v‡ii mvnv‡h¨ dzwU‡q ev‡®ú cwiYZ K‡i
ev®ú K¨vjwiwgUv‡i iwÿZ cvwbi g‡a¨ cÖ‡ek Kiv‡bv nq| 
cvwbi ms¯ú‡k© ev®ú cvwb‡Z cwiYZ nq| Gfv‡e wKQzÿY
ev®ú cÖevwnZ nevi ci K¨vjwiwgUvi‡K mwi‡q Avbv nq| 
bvovwbi mvnv‡h¨ K¨vjwiwgUv‡ii cvwb DËgi‡c †b‡o Zvi
ZvcgvÎv t℃ wbY©q Kwi| K¨vjwiwgUviwU VvÛv K‡i cybivq
Gi fi wbY©q Kwi| Z…Zxq I wØZxq IR‡bi cv_©K¨ n‡Z
cvwb‡Z cwiYZ ev‡®úi fi ݉ଷ †ei Kwi|



g‡bKwi, bvovwbmn K¨vjwiwgUv‡ii fi =݉ଵ MÖvg
K¨vjwiwgUv‡ii Av‡cwÿK Zvc = ଵݏ
K¨vjwiwgUv‡ii g‡a¨ cvwbi fi = ݉ଶ MÖvg

cvwbi Av‡cwÿK Zvc = ଶݏ = 1
K¨vjwiwgUvi I cvwbi cÖv_wgK ZvcgvÎv ℃ଵݐ =
ùzUb cvÎ n‡Z AvMZ ev‡®úi ZvcgvÎv = 100℃
K¨vjwiwgUv‡ii Nbxf‚Z ev‡®úi fi = ݉ଷ MÖvg

cvwbi ev®úxqfe‡bi Av‡cwÿK myßZvc = L K¨vjwi/MÖvg
wgkÖ‡Yi ZvcgvÎv = t℃

wnmve



℃ଵݐ ZvcgvÎv n‡Z t℃ ZvcgvÎvq cwiYZ n‡Z K¨vjwiwgUv‡ii
M„nxZ Zvc = ݉ଵݏଵ(t- = (ଵݐ ݉ଵݏଵ(t- ଵ) K¨vjwiݐ
℃ଵݐ ZvcgvÎv n‡Z t℃ ZvcgvÎvq cwiYZ n‡Z cvwbi M„nxZ
Zvc = ݉ଶݏଶ(t- .ଵ)=݉ଶݐ 1.(t- = (ଵݐ ݉ଶ(t- (ଵݐ K¨vjwi
(‡h‡nZz K¨vjwiwgUv‡ii Zvc = fi× Av‡cwÿK Zvc × ZvcgvÎvi cv_©K¨)
[∵ [ଶ=1ݏ
100℃ ZvcgvÎvi MÖvg ev®ú 100℃ ZvcgvÎvi cvwb‡Z cwiYZ
n‡Z ev®ú KZ…©K ewR©Z Zvc = ݉ଶL K¨vjwi
݉ଶ MÖvg Nbxf‚Z cvwbi ZvcgvÎv 100℃ n‡Z t℃ e„w× †c‡Z
ewR©Z Zvc = ݉ଶ |ଶ(100-t) = ݉ଶ(100-t) K¨vjwiݏ
[∵ [ଶ=1ݏ



݉ଶL+ ݉ଶ(100-t) = ݉ଵݏଵ(t- + (ଵݐ ݉ଶ(t- (ଵݐ
݉ଶL= (t- +ଵݏଵ) (݉ଵݐ ݉ଶ) - ݉ଶ(100-t) 

L =
(t−௧భ)(௠భ௦భ+ ௠మ) − ௠మ(100−t)

௠మ
Dc‡iv³ ivwk ,ଵ, t,  ݉ଵݐ ଵݏ ,݉ଶ Gi gvb †R‡b
ev®úxqfe‡bi myßZvc L wbY©q Kiv hvq|

K¨vjwiwgwZi g~jbxwZ Abymv‡i Avgiv Rvwb, 
ewR©Z Zvc = M„nxZ Zvc



120℃ ZvcgvÎvi 50 gm f‡ii GKwU e ‘̄‡K 50 gm f‡ii
GKwU A¨vjywgwbqv‡gi K¨vjwiwgUvi 20℃ ZvcgvÎvi 150 gm 
cvwbi g‡a¨ wb‡ÿc Kiv n‡j wgkÖ‡Yi ZvcgvÎv 30℃ cvIqv
†Mj| e¯‘wUi Dc`v‡bi Av‡cwÿK Zvc wbY©q Ki | 
A¨vjywgwbqv‡gi Av‡cwÿK Zvc 900J݇݃ିଵିܭଵ |



GLv‡b,
e ‘̄i fi ݉ଵ= 50 gm= 0.05kg
K¨vjwiwgUv‡ii fi ݉ଶ = 50 gm = 0.05kg
cvwbi fi ݉ଷ = 150 gm= 0.15kg
Mig e ‘̄i ZvcgvÎv = ଷݐ 120℃ = 120 k
K¨vjwiwgUv‡ii I cvwbi ZvcgvÎv ଵ = 20℃ = 20 kݐ
wgkÖ‡Y ZvcgvÎv = ଶݐ 30℃ = 30 k
A¨vjywgwbqv‡gi Av‡cwÿK Zvc = ଶݏ 900J݇݃ିଵିܭଵ

cvwbi Av‡cwÿK Zvc ଷݏ = 4200J݇݃ିଵିܭଵ

e ‘̄wUi Dc`v‡bi Av‡cwÿK Zvc= ଵݏ
e ‘̄wU K¨vjwiwgUv‡ii I cvwbi Kv‡Q Zvc nvivq = 30 -20=10 k
K¨vjwiwgUvi I cvwb e ‘̄wUi Kv‡Q Zvc MÖnY K‡i = 120 -30=90 k



mgvavb, 
e ‘̄wU ewR©Z Zvc ܳଵ = fi × Av‡cwÿK Zvc × ZvcgvÎvi cv_©K¨
ଵݏ×0.05 = × 90
K¨vjwiwgUv‡ii M„nxZ Zvc ܳଶ = fi× Av‡cwÿK Zvc × ZvcgvÎvi cv_©K¨
0.05×900 × 10=450k
cvwbi M„nxZ Zvc ܳଷ = fi × Av‡cwÿK Zvc × ZvcgvÎvi cv_©K¨

0.15×4200 × 10=6300k
Avgiv Rvwb,  ewR©Z Zvc = M„nxZ Zvc
ܳଵ = ܳଶ + ܳଷ 
ଵݏ×0.05 × 90=450+6300

ଵିܭଵ=1500 J݇݃ିଵݏ

90℃ ZvcgvÎvi 30 gm f‡ii GKwU ej‡K 70 gm f‡ii GKwU
K¨vjwiwgUvi 20℃ ZvcgvÎvi 90 gm cvwbi g‡a¨ wb‡ÿc Kiv n‡j
wgkÖ‡Yi ZvcgvÎv 22.1℃ cvIqv †Mj| avZe Dc`v‡bi e‡ji Av‡cwÿK
Zvc wbY©q Ki|



-10 wWwMÖ †mjwmqvm ZvcgvÎv 100 MÖvg eid‡K 100 wWwMÖ †mjwmqvm
ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z KZ Zv‡ci `iKvi n‡e| [ ei‡di
Av‡cwÿK Zvc =0.5, eid Mj‡bi myßZvc =80 K¨vjwi/MÖvg, cvwbi
ev®úxfe‡bi myßZvc =537 K¨vjwi/MÖvg ]

mgvavb, 
g‡bKwi, 
eid‡K ev‡®ú cwiYZ Ki‡Z cÖ‡qvRbxq Zv‡ci cwigvY H = K¨vjwi|
GB ‡ÿ‡Î Pvi chv©‡q Zvc MÖnY Ki‡e|
(1) - 10 ℃ n‡Z 0 ℃ ei‡d cwiYZ n‡Z cÖ‡qvRbxq Zvc =mst
=100×0.5×{0-(-10)}=100×0.5×10=500 K¨vjwi



(2) 0 ℃ eid‡K n‡Z 0 ℃ ZvcgvÎvq cvwb‡Z cwiYZ n‡Z
cÖ‡qvRbxq Zvc = mL

=100×80=8000 K¨vjwi
(3) 0 ℃ cvwb‡K n‡Z 100 ℃ ZvcgvÎvq cvwb‡Z cwiYZ
n‡Z cÖ‡qvRbxq Zvc = mst

= 100×1×{100-0}
=100×1×100=1000 K¨vjwi

(4) 100℃ cvwb‡K n‡Z ev‡®ú cwiYZ n‡Z cÖ‡qvRbxq
Zvc = mL

= 100×537= 53700 K¨vjwi
‡gvU cÖ‡qvRbxq Zvc H = (500+8000+1000+53700) 

= 72200 K¨vjwi



KwVb c`v‡_©i ‰`N¨© cÖmviY, †ÿÎ cÖmviY, AvqZb
cÖmviY wK Ges ‰`N¨© cÖmviY, †ÿÎ cÖmviY, AvqZb
cÖmviY ¸Yvs‡Ki g‡a¨ m¤úK© Av‡jvPbv Kie|

পাঠ έঘাষনা



c~‡e©i Ávb hvPvB

c`v‡_©i Dci Zv‡ci cÖfve wK, cÖmviY wK, GKB 
Zv‡c wfbœ c`v‡_©i cÖmviY wfbœ nq wK ev nq †Kb
nq Ges K‡qKwU D`vniY I hš¿cvwZi bvg ej| 



Mªx®§Kvj I kxZKv‡ji ZvcgvÎvi cwieZ©‡bi Kvi‡Y ‡Uwj‡dvb
I we`y¨‡Zi jvB‡bi Zvi cÖmviY Ges ms‡KvPb nq| G ai‡bi
cÖmviY Ges ms‡KvP‡bi Zvi wQ‡o †h‡Z cv‡i| GB Amyweav
`~i Kivi Rb¨ `yB †cv‡ói gv‡Si Zvi wXjv ivLv nq| GKgvÎ

ˆ`‡N ©̈ cÖmvi‡Yi Rb¨|

‡Uwj‡dvb, we`y¨‡Zi jvB‡bi Zvi wXjv _v‡K ‡Kb?

KwVb c`v‡_©i cÖmviY



wewfbœ Zi‡ji †ÿ‡Î cÖmviY wewfbœ cÖKvi n‡q _v‡K| GKB 
cȪ ’‡”Q`wewkó wZbwU Kv‡Pi b‡ji wZb ai‡bi Zij c`v_© 
†bIqv nq| awi, Zij ¸‡jv h_vµ‡g A¨vj‡Kvnj,cvwb , 
cvi`| cÖ_‡g GKB D”PZvq wZbwU bj‡K GKwU cvwbi ivLv
cÖv‡Î Wzev‡bv nq| GLb cvÎwU‡K DËß Kiv nq| GZ †`Lv
†Mj A¨vj‡Kvnj me‡P‡q †ewk D”PZvq cvwb Zvi †P‡q Kg , 
cvi` me†P‡q Kg D”PZvq D‡V‡Q| G †_‡K ejv hvq, wewfbœ
Zi‡ji cÖmviY wewfbœ|

Zi‡ji cÖmviY 

A¨vj‡Kvnjcvwb
cvi` 



M¨v‡mi †ÿ‡Î cÖmviY KwVb Ges Zi‡ji †P‡q †ewk nq| 
KwbK¨vj d¬v‡¯‹ wKQy iwOb cvwb †bIqv nq| gyLwU KK© w`‡q
eÜ K‡i Kv‡Pi bj ‡`Iqv nq| GLb d¬v¯‹wUi Mv‡q Zvc
cÖ‡qvM Ki‡j †`qv hvq iwOb cvwbi D”PZvq e„w× cv‡”Q| G 
‡_‡K ejv hvq, Zv‡ci M¨v‡mi cÖmvwiZ n‡”Q|  

M¨v‡mi cÖmviY



wØavZe t- mvaviYZ GKB ˆ`‡N ©̈i `ywU wfbœ c`v‡_©i cvZjv
cvZ‡K `ycÖv‡šÍ SvjvB K‡i †Rvov jvwM‡q †`Iqv nq| G‡KB 
wØavZe cvZ e‡j| GLv‡b cvZ `ywU †jvnv I wcZ‡ji cvZ
†bIqv nq| Gfv‡e m„ó cvZwU mvaviY ZvcgvÎvq †mvRv _v‡K| 
wKš‘ D³ cvZ `ywU‡K DËß Ki‡j ‡jvnv Ges wcZ‡ji cvZwU
wfZ‡ii w`‡K †eu‡K †M‡Q| Zv‡c A‡cÿv †ewk cÖmvwiZ nq 
e‡j GwU †jvnvi cvZ‡K evuwK‡q †`q| D³ wØave cvZwU‡K
VvÛv Ki‡j Zv Avevi wecixZ w`‡K †eu‡K hvq|

িеধাতব পাত িক ?



_v‡gv©÷vU t-‰e`y¨wZK hš¿cvwZ‡Z Zvc wbqš¿Y Kiv we‡kl cÖ‡qvRb ev
`iKvi| †h e¨e¯’vi gva¨‡g ev †Kv‡bv c×wZ‡Z GKwU cwigvY ZvcgvÎv
me©`v ivLv hvq ev nq Zv‡K _v‡gv©÷vU e‡j|
mvaviYZ _v‡gv©÷v‡U GKwU wØavZe cvZ e¨envi Kiv nq| Kÿ ZvcgvÎvq
ˆe`y¨wZK eZ©bx‡Z hLb GB cvZ †mvRv _v‡K ZLb Zv‡ci ˆe`y¨wZK eZ©bx
c~Y© nq| d‡j we`y¨r cÖevn Pjv m¤¢eci nq| wKš‘ wKQzÿY we`y¨r Pjvi ci 
hLb wØavZe cvZ DËß nq ZLb GUv ‡eu‡K hvq d‡j ˆe`y¨wZK eZ©bx wQbœ
nq| G‡Z we`y¨r cÖevn Pjv eÜ n‡q hvq| _v‡gv©÷vU GB bxwZ†Z KvR
K‡i mvaviYZ ˆe`y¨wZK Bw¯¿, B‡jKwUªK †gvUi, †iwd«Rv‡iUi, ‰e`y¨wZK
†KZjx BZ¨vw`‡Z Gi eûj e¨envi †`Lv hvq|

থােম κাѶাট িক ?



ZvcgvÎvi cwieZ©b n‡j †`vj‡Ki ˆ`‡N ©̈i nªvm ev e„w×
nq| Avevi, ˆ`N©¨ evo‡j †`vjbKvj ev‡o A_v©r Nwo
Av‡¯Í ev ax‡i P‡j| Ab¨w`‡K ˆ`N ©̈ Kgv‡j †`vjbKvj
K‡g hvq A_v©r Nwo `ª~Z P‡j| G Kvi‡Y MÖx®§Kv‡j ax‡i
P‡j Ges kxZKv‡j `ªyZ P‡j| GB Amyweav `~i Kivi Rb¨
Ggb †`vjK Nwo e¨envi Kiv nq hv‡Z Nwo me©`vB mwVK
mgq †`q| G mKj †`vj‡KiB cÖwZwewnZ †`vjK e‡j|  

cÖwZevwnZ †`vjK



0℃ ZvcgvÎvi GKK AvqZbwewkó †Kv‡bv GKwU
cv‡Îi ZvcgvÎv 1 wWwMÖ e„w× Ki‡j Gi AvqZb †h 
cwigvY e„w× cvq Zv‡K †mB cv‡Îi Dcv`v‡bi
AvqZb cÖmviY ¸Yv¼ e‡j| G‡K ߛ௚Øviv cÖKvk
Ki| 

AvqZb cÖmviY ¸bv¼ t-



awi, 0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb = ௢ܸ
⸫ t℃ ZvcgvÎvq H Zi‡ji AvqZb = ௧ܸ

cÖK…Z AvqZb cÖmviY = ௧ܸ − ௢ܸ = ∆ ௥ܸ (awi)
ZvcgvÎv e„w× = (t -0) = ∆ߠ℃

Zi‡ji cÖK…Z cÖmviY ¸Yv¼,

௥ߛ  = 
cÖK…Z AvqZb cÖmviY

0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb × ZvcgvÎv e„w×
= ௏೟ି௏೚

௏೚×∆ఏ

= ∆௏ೝ
௏೚×∆ఏ



0℃ ZvcgvÎvi GKK AvqZ‡bi †Kv‡bv Zi‡ji
ZvcgvÎv 1 wWwMÖ e„w× Ki‡j †h cwigvY AvcvZ cÖmviY
e„w× nq Zv‡K †mB Zi‡ji AvcvZ cÖmviY ¸Yv¼ e‡j| 
G‡K ߛ௔Øviv cÖKvk Ki| 

Zi‡ji AvcvZ cÖmviY ¸YvsK t-



awi, 0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb = ௢ܸ
⸫ t℃ ZvcgvÎvq H Zi‡ji AvqZb = ௧ܸ

cÖK…Z AvqZb cÖmviY = ௧ܸ − ௢ܸ = ∆ ௔ܸ (awi)
ZvcgvÎv e„w× = (t -0) =∆ߠ℃

Zi‡ji AvcvZ cÖmviY ¸Yv¼, 

 = ௔ߛ
cÖK…Z AvcvZ cÖmviY

0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb×ZvcgvÎv e„w×
=  ௏೟ି௏೚

௏೚×∆ఏ

=  ∆௏ೌ
௏೚×∆ఏ



cÖK…Z cÖmviv¼ I AvcvZ cÖmviv‡¼i gv‡S m¤úK© ¯’vcb Ki? 

Zi‡ji cÖmviY `yB ai‡bi ZvB Gi cÖmviv¼i `yB cÖKv‡ii
cÖK…Z cÖmvi‡Yi Rb¨ cªK…Z cÖmviv¼ Ges AvcvZ cÖmvi‡Yi
Rb¨ AvcvZ cÖmviv¼|     
Zi‡ji cÖK…Z cÖmviY ¸YvsK t-
0℃ ZvcgvÎvi GKK AvqZ‡bi †Kv‡bv Zi‡ji ZvcgvÎv 1
wWwMÖ e„w× Ki‡j †h cwigvY cÖK…Z AvqZb e„w× nq Zv‡K †mB
Zi‡ji cÖK…Z cÖmviY ¸Yv¼ e‡j| G‡K ߛ௥Øviv cÖKvk Ki| 



awi, 0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb = ௢ܸ
⸫ t℃ ZvcgvÎvq H Zi‡ji AvqZb = ௧ܸ

cv‡Îi AvqZb cÖmviY = ௧ܸ − ௢ܸ = ∆ ௔ܸ (awi)
ZvcgvÎv e„w× = (t -0) = ∆ߠ℃

cv‡Îi Dcv`v‡bi cÖmviY ¸Yv¼, 

 = ௚ߛ
cv‡Îi  cÖmviY

0℃ ZvcgvÎv †Kv‡bv Zi‡ji AvqZb×ZvcgvÎv e„w×
= ௏೟ି௏೚

௏೚×∆ఏ

= 
∆௏೒

௏೚×∆ఏ



AvcvZ cÖmviYcÖK…Z cÖmviY
1| cv‡Îi cÖmviY we‡ePbv bv K‡i ‡h 
cÖmviY cvIqv hvq Zv‡K AvcvZ cÖmviY
e‡j| 

1| cv‡Îi cÖmviY we‡ePbv K‡i Zi‡ji
†h AvqZb cvIqv hvq A_©vr cÖK…Z c‡¶ 
Zi‡ji †h AvqZb cwieZ©b N‡U Zv‡K
cÖK…Z cÖmviY e‡j|

2| AvcvZ cÖmviY=cÖK…Z cÖmviY cv‡Îi
AvqZb cÖmviY

2| cÖK…Z cÖmviY= AvcvZ
cÖmviY+cv‡Îi AvqZb cÖmviY|

3| AvcvZ cÖmviY Zi‡ji cÖK…wZ Ges
cv‡Îi Dcv`v‡bi Dci wbf©i K‡i| 
AvcvZ cÖmviY| 

3| cÖK…Z cÖmviY ïaygvÎ Zi‡ji
cÖK…wZi Dci wbf©i K‡i| cv‡Îi
Dcv`v‡bi Dci wbf©i K‡i bv| cÖK…Z 
cÖmviY

4| GUv FYvZ¥K I n‡Z cv‡i|4| GUv KLbI FYvZ¥K n‡Z cv‡i bv| 

cÖK…Z cÖmviY I AvcvZ cÖmviY Gi g‡a¨ cv_©K¨ wjL?
wb‡P cÖK…Z cÖmviY I AvcvZ cÖmviY Gi g‡a¨ cv_©K¨ n‡jv



ZvcgvÎv e„w×i mv‡_ mv‡_ KwVb c`v‡_©i
ˆ`‡N ©̈i †h e„w× N‡U Zv‡K ˆ`N ©̈ cÖmviY e‡j| 
‡hgb cvZjv I miæ avZe cvZ DËß Ki‡j
Gi ˆ`‡N ©̈i cÖmviY N‡U|

1| ˆ`N¨© cÖmviY



ZvcgvÎv e„w×i mv‡_ mv‡_ KwVb c`v‡_©i ‡ÿÎd‡ji
†h e„w× N‡U Zv‡K ‡ÿÎ cÖmviY e‡j| ‡hgb ‡Kv‡bv
avZe cvZ DËß Ki‡j Gi ˆ`‡N ©̈ I cÖ ’̄ ev DfqB
cÖmviY N‡U|

2| †ÿÎ cÖmviY 



ZvcgvÎv e„w×i mv‡_ mv‡_ ‡Kv‡bv AvqZKvi Nb avZe KwVb
c`v‡_©i AvqZb †h e„w× N‡U Zv‡K AvqZb cÖmviY e‡j| 
‡hgb ‡Kv‡bv AvqZKvi Nb avZe c`v_©‡K DËß Ki‡j Gi 
ˆ`‡N ©̈, cȪ ’ Ges D”PZv Gi cÖmviY N‡U|

3| AvqZb cÖmviY



KwVb c`v‡_©i ‰`N¨© cÖmviY, †ÿÎ cÖmviY, AvqZb
cÖmviY Ges G‡`i ¸YvsK ej‡Z wK eyS Ges Gi 
¸Yvs‡Ki m¤úK© Av‡jvPbv Kie| 

পাঠ έঘাষনা

2q Aa¨vq t- c`v‡_©i Dci Zv‡ci cªfve|



c~‡e©i Ávb hvPvB

KwVb c`v‡_©i wewfbœ cÖmviY wK Ges G‡`i ¸Yvs‡Ki
g‡a¨ m¤ú‡K© aviYv wK| Zi‡ji cªK…Z cÖmviY I 
AvcvZ cÖmviY m¤ú‡K© aviYv Av‡Q wK| 

ܽଵ

ܽଶ

ܾଵܾଶ



Zvc cÖ‡qvM Ki‡j KwVb c`v‡_©i mew`‡K cÖmviY
N‡U| KwVb c`v‡_©i cÖmviY wZb ai‡bi †hgb -

KwVb c`v‡_©i cÖmviY

1| ˆ`N¨© cÖmviY
2| †ÿÎ cÖmviY
3| AvqZb cÖmviY



ZvcgvÎv e„w×i mv‡_ mv‡_ KwVb c`v‡_©i
ˆ`‡N ©̈i †h e„w× N‡U Zv‡K ˆ`N ©̈ cÖmviY e‡j| 
‡hgb cvZjv I miæ avZe cvZ DËß Ki‡j
Gi ˆ`‡N ©̈i cÖmviY N‡U|

1| ˆ`N¨© cÖmviY



ZvcgvÎv e„w×i mv‡_ mv‡_ KwVb c`v‡_©i ‡ÿÎd‡ji
†h e„w× N‡U Zv‡K ‡ÿÎ cÖmviY e‡j| ‡hgb ‡Kv‡bv
avZe cvZ DËß Ki‡j Gi ˆ`‡N ©̈ I cÖ ’̄ ev DfqB
cÖmviY N‡U|

2| †ÿÎ cÖmviY 



ZvcgvÎv e„w×i mv‡_ mv‡_ ‡Kv‡bv AvqZKvi Nb avZe KwVb
c`v‡_©i AvqZb †h e„w× N‡U Zv‡K AvqZb cÖmviY e‡j| 
‡hgb ‡Kv‡bv AvqZKvi Nb avZe c`v_©‡K DËß Ki‡j Gi 
ˆ`‡N ©̈, cȪ ’ Ges D”PZv Gi cÖmviY N‡U|

3| AvqZb cÖmviY



†Kv‡bv KwVb c`v‡_© Zvc cÖ‡qvM Ki‡j wZb cÖKv‡i
cÖmviY N‡U| GB wZb cÖKvi cÖmvi‡Yi Rb¨ wZb
cÖKvi cÖmviY ¸Yv¼ Av‡Q| 
h_v- 1| ˆ`N¨© cÖmviY ¸Yv¼| 

2| †ÿÎ cÖmviY ¸Yv¼|
3| AvqZb cÖmviY ¸Yv¼|

KwVb c`v‡_©i cÖmviY



ˆ`N¨© cÖmviY ¸Yv¼ Kv‡K e‡j?

GKK ˆ`N ©̈wewkó †Kv‡bv GKwU e ‘̄i ZvcgvÎv
1℃ e„w× Ki‡j Gi ˆ`N ©̈ hZUzKz e„w× cvq
Zv‡KB H c`v‡_©i ˆ`N ©̈ cÖmviY ¸Yv¼ e‡j| 
G‡K ߙ Øviv cÖKvk Kiv nq|  



GKK ‡ÿÎdjwewkó †Kv‡bv GKwU e¯‘i
Z‡ji ZvcgvÎv 1℃ e„w× Ki‡j Gi ‡ÿÎdj
hZUzKz e„w× cvq Zv‡KB H c`v‡_©i ‡ÿÎ
cÖmviY ¸Yv¼ e‡j| G‡K ߚ Øviv cÖKvk Kiv
nq|  

‡ÿÎ cÖmviY ¸Yv¼ Kv‡K e‡j?

ܽଶ

ܽଵ
ܾଶ ܾଵ



AvqZb cÖmviY ¸Yv¼ Kv‡K e‡j?

GKK AvqZbwewkó †Kv‡bv GKwU Nb‡Ki e ‘̄i
Z‡ji ZvcgvÎv1℃ e„w× Ki‡j Gi AvqZb 
hZUzKz e„w× cvq Zv‡KB H c`v‡_©i AvqZb
cÖmviY ¸Yv¼ e‡j| G‡K ߛ Øviv cÖKvk Kiv

nq|  



GKK ˆ`N¨©wewkó †Kv‡bv GKwU e¯‘i 1℃ ZvcgvÎv e„w×
Ki‡j Gi ˆ`N¨© hZUzKz e„w× cvq Zv‡KB H c`v‡_©i ˆ`N¨© 
cÖmviY ¸Yv¼ e‡j| G‡K ߙ Øviv cÖKvk Kiv nq|  
e¨vL¨v t- g‡bKwi, O℃ ZvcgvÎvq GKwU `‡Ûi ˆ`N¨© ݈௢
Ges `‡Ûi t ℃ ZvcgvÎv cÖ‡qvM Ki‡j H `‡Ûi ˆ`N¨© 
e„w× ‡c‡q ݈௧  n‡jv|
t℃ ZvcgvÎv e„w× Kivq ˆ`N¨© cwieZ©b = ݈௧ − ݈௢

1| ˆ`N¨© cÖmviY ¸Yv¼ wbY©q Ki ev e¨vL¨v Ki



A_v©r t℃ ZvcgvÎv e„w×‡Z ݈௢ H `‡Ûi ˆ`‡N¨©i ˆ`N¨© e„w× cvq = ݈௧ − ݈௢

⸫ 1℃ ,,      ,,   ݈௢ ,,    ,,    ,,     ,,    ,,    ,, = 
௟೟ି௟೚

௧

⸫ 1℃ ,,      ,,   1   ,,     ,,     ,,     ,,      ,,    ,,  = ௟೟ି௟೚
௧×௟೚

‰`N¨© cÖmviY ¸Yv¼,  ߙ =
௟೟ି௟೚
௧×௟೚

 ------------(1)

ߙ = 
‰`N¨© cÖmviY

Avw` ˆ`N¨©×ZvcgvÎv e„w×
 



mgxKiY (1) bs n‡Z cvB, ݈௧ − ݈௢= ߙ × ݐ × ݈௢
ev,  ݈௧= ߙ +௢݈ݐ ݈௢
ev,݈௧= ݈௢+ ߙ ௢݈ݐ
ev, ݈௧ = ݈௢(1+ (2)---------------  (ݐߙ
Dc‡iv³ msÁvq †mw›U‡MÖW †¯‹‡j O℃ n‡Z t℃
ZvcgvÎv aiv nq wKš‘ O℃ n‡Z cÖmviY wbY©q Kiv Lye 
KóKi| G Rb¨ †h †Kv‡bv ỳwU ZvcgvÎv n‡Z ‰`N¨©i
cÖmviY ¸Yv¼ wbY©q Kiv nq|
awi, ỳwU ZvcgvÎv h_vµ‡g ݐଵ℃ I ݐଶ℃ Ges D³ 
ZvcgvÎv †Kv‡bv GKwU `‡Ûi ˆ`N¨© h_vµ‡g ݈ଵ I 
݈ଶ nq| 



ZLb mgxKiY (2) bs Abymv‡i †jLv hvq -
݈ଵ = ݈௢(1+ ଵ) ------------(3)ݐߙ
݈ଶ = ݈௢(1+ ଶ) -------------(4)ݐߙ
†h‡nZz O℃ ZvcgvÎvi `‡Ûi ˆ`N ©̈ = ݈௢

Ges hw` ଶݐ > ଵZ‡eݐ ݈ଶ > ݈ଵ
݈ଶ

݈ଵ
=

݈௢(1+ ݐߙଶ)
݈௢(1+ ݐߙଵ)

ev,
݈ଶ

݈ଵ
=

݈௢(1+ ݐߙଶ)
݈௢(1+ ݐߙଵ)

ଵି(ଵݐߙ +1)(ଶݐߙ +1)= [wØc`x m~‡Îi mvnv‡h¨] 
(ଶݐߙ +1) = ଵݐଶߙ +ଵݐߙ −1) - ଵݐଷߙ (ଵݐ௡ߙ +------
= (ଶݐߙ +1) KwVb] (ଵݐߙ −1) c`v‡_©i ˆ`N ©̈ cÖmviY Lye Kg e‡j Gi 

D”P NvZ eR©b K‡i cvB]



௟మ
௟భ

=(1+ -ଶݐߙ -ଵݐߙ (ଵݐଶݐଶߙ [KwVb c`v‡_©i ˆ`N¨© cÖmviY Lye Kg 

e‡j Gi D”P NvZ eR©b K‡i cvB]

=(1+ -ଶݐߙ  (ଵݐߙ
⸫ ௟మ

௟భ
ଶݐ)ߙ +1 = (ଵݐ−

       ݈ଶ = ݈ଵ[1+ ݐ)ߙଶ    [(ଵݐ−
= ݈ଵ+݈ߙଵ(ݐଶ (ଵݐ−

⸫ ݈ଶ − ݈ଵ= ଶݐ)ଵ݈ߙ ଵ)---------------(5)ݐ−
A_v©r ˆ`N¨© cÖmviY = ˆ`N¨© cÖmviY ¸Yv¼ × Avw` ‰`N¨© × ZvcgvÎvi
cwieZ©b |        



GKK ‡ÿÎdjwewkó †Kv‡bv GKwU AvqZKvi e¯‘i 1℃
ZvcgvÎv e„w× Ki‡j Gi ‡ÿÎdj hZUzKz e„w× cvq Zv‡KB
H c`v‡_©i ‡ÿÎ cÖmviY ¸Yv¼ e‡j| G‡K Øviv ߚ cÖKvk
Kiv nq|  

1| ‡ÿÎ cÖmviY ¸Yv¼ wbY©q Ki ev e¨vL¨v Ki

Αఖ

Α௧



t℃ZvcgvÎv e„w×‡Z ܣ௢ H e¯‘i ‡ÿÎd‡ji ‡ÿÎdj e„w× cvq = ௧ܣ − ௢ܣ

⸫ 1℃  =   ,,      ,,      ,,     ,,    ,,    ,, ௢ܣ   ,,      ,,
஺೟ି஺೚

௧

⸫ 1℃ ,,      ,,   1   ,,     ,,     ,,     ,,      ,,        ,,   = ஺೟ି஺೚
௧×஺೚

‰`N¨© cÖmviY ¸Yv¼, ߚ = ஺೟ି஺೚
௧×஺೚

 ------------(1)

 = ߚ                            
‰`N¨© cÖmviY

Avw` ˆ`N¨©×ZvcgvÎv e„w×
 

A_v©r

e¨vL¨v t- g‡bKwi, O℃ ZvcgvÎvq GKwU AvqZKvi e ‘̄i
‡ÿÎdj ௢Gesܣ AvqZKvi e ‘̄i t℃ ZvcgvÎv cÖ‡qvM Ki‡j
H AvqZKvi e ‘̄i ‡ÿÎdj e„w× ‡c‡q |௧ n‡jvܣ
t℃ ZvcgvÎv e„w× Kivq ‡ÿÎdj cwieZ©b ௧ܣ = − ௢ܣ



mgxKiY (1) bs n‡Z cvB, ܣ௧ − =௢ܣ ߚ × ݐ × ௢ܣ
ev,  ܣ௧= +௢ܣݐߚ ௢ܣ
ev,  ܣ௧= ௢ܣݐߚ +௢ܣ
ev, ܣ௧ = +௢(1ܣ (2)---------------  (ݐߚ
Dc‡iv³ msÁvq †mw›U‡MÖW †¯‹‡j O℃ n‡Z t℃ ZvcgvÎv
aiv nq wKš‘ O℃ n‡Z cÖmviY wbY©q Kiv Lye KóKi| G 
Rb¨ †h †Kv‡bv ỳwU ZvcgvÎv n‡Z ‰`N¨©i cÖmviY ¸Yv¼ 
wbY©q Kiv nq|
awi, ỳwU ZvcgvÎv h_vµ‡g ݐଵ℃ I ݐଶ℃ Ges D³ 
ZvcgvÎv †Kv‡bv GKwU `‡Ûi ˆ`N¨© h_vµ‡g ܣଵ I 
 |ଶ nqܣ



ZLb mgxKiY (2) bs Abymv‡i †jLv hvq -
ଵܣ = +௢(1ܣ ଵ) ------------(3)ݐ ߚ
ଶܣ = +௢(1ܣ ଶ) -------------(4)ݐ ߚ
†h‡nZz O℃ ZvcgvÎvi `‡Ûi ˆ`N ©̈ = ௢ܣ

Ges hw` ଶݐ > ଵZ‡eݐ ଶܣ > ଵܣ
ଶܣ

ଵܣ
=

(ଶݐߚ+1)௢ܣ
(ଵݐߚ+1)௢ܣ

ev,
ଶܣ

ଵܣ
=

(ଶݐߚ+1)௢ܣ
(ଵݐߚ+1)௢ܣ

ଵି(ଵݐߚ+1)(ଶݐߚ+1)= [wØc`x m~‡Îi mvnv‡h¨] 
(ଶݐߚ+1) = ଵݐଶߚ +ଵݐߚ−1) - ଵݐଷߚ (ଵݐ௡ߚ +------
= (ଶݐߚ+1) KwVb] (ଵݐߚ−1) c`v‡_©i ˆ`N ©̈ cÖmviY Lye Kg e‡j Gi 

D”P NvZ eR©b K‡i cvB]



஺మ
஺భ

=(1+ -ଶݐ ߚ -ଵݐ ߚ (ଵݐଶݐଶߚ [KwVb c`v‡_©i ˆ`N¨© cÖmviY Lye 

Kg e‡j Gi D”P NvZ eR©b K‡i cvB]

=(1+ -ଶݐ ߚ  (ଵݐ ߚ
⸫ ஺మ

஺భ
ଶݐ)ߚ +1 = (ଵݐ−

ଶܣ        ଶݐ)ߚ +ଵ[1ܣ =    [(ଵݐ−
+ଵܣ = ଶݐ)ଵ݈ ߚ (ଵݐ−

⸫ ଶܣ − =ଵܣ ଶݐ)ଵܣ ߚ  (ଵݐ−
ଶܣ ⸫ − ߚ=ଵܣ ଶݐ)ଵܣ (ଵݐ− ---------------(5)
A_v©r ‡ÿÎ cÖmviY = ‡ÿÎ cÖmviY ¸Yv¼ × Avw` ‡ÿÎdj × ZvcgvÎvi
cwieZ©b|



GKB fv‡e Avgiv †ÿÎ cÖmviY MyYv¼ I AvqZb cÖmviY ¸Yv¼ 
e¨vL¨v Ki‡Z cvie |
Avgiv ‡ei Ki‡Z cvie
ܵଶ − ܵଵ=ߚ ܵଵ(ݐଶ (ଵݐ−
A_v©r ‡ÿÎ cÖmviY = ‡ÿÎ cÖmviY ¸Yv¼ × Avw` ‡ÿÎdj × ZvcgvÎvi cwieZ©b|

ଶܸ − ଵܸ= γ ଵܸ(ݐଶ (ଵݐ−
A_v©r AvqZb cÖmviY = AvqZb cÖmviY ¸Yv¼ × Avw` AvqZb × ZvcgvÎvi cwieZ©b|



g‡bKwi, †Kv‡bv GK ZvcgvÎvq GKwU eMv©Kvi cv‡Zi ˆ`N¨© I cȪ ’ 
h_vµ‡g ܽଵ I ܾଵ| H ZvcgvÎvi Gi †ÿÎdj, ܣଵ = ܽଵܾଵ
Avevi, g‡bKwi, ℃ݐ ZvcgvÎv e„w× d‡j GB cv‡Zi ˆ`N¨© I cȪ ’ e„w×
h_vµ‡g ܽଶI ܾଶnq| Zvn‡j ‡ÿÎdj ଶܣ , = ܽଶܾଶ|
hw` cv‡Zi c`v‡_©i ˆ`N¨© cÖmviY ¸Yv¼ I †ÿÎdj cÖmviY ¸Yv¼ 
h_vµ‡g ߙ I ߚ nq,Z‡e
⸫ܽଶ = ܽଵ(1+ݐߙ)  --------------- (1)
⸫ܾଶ = ܾଵ(1+ݐߙ)  --------------- (2)
Ges ଶܣ = -----------  (ݐߚ+1)ଵܣ (3)

‰`N ©̈ cÖmviv¼, ‡ÿÎ cÖmviv¼ Ges AvqZb cÖmviv‡¼i gv‡S
m¤úK© ’̄vcb Kie| A_ev cÖgvY Ki †h, 6ߛ2=ߚ3=ߙ

wZb cÖKvi cÖmviY ¸Yv‡¼i m¤úK© t-
ߚ Ges ߙ Gi gv‡S m¤úK© t-

ܽଵ

ܾଵ

ܽଶ

ܾଶݐ℃



mgxKiY (1) bs †K (2) bs mgxKiY Øviv ¸Y K‡i cvB,
  ܽଶܾଶ = ܽଵܾଵ(1+ݐߙ)×(ݐߙ+1)
ev, ܣଶ= ܣଵ(1+ݐߙ)ଶ[⸪‡ÿÎdj ଶ=ܽଶܾଶܣ ଵ=ܽଵܾଵGesܣ ]

ev, ܣଵ(1+ݐߚ)= ଶ(ݐߙ+1)ଵܣ ଶܣ⸪] = [ (ݐߚ+1)ଵܣ
ev, 1+ݐߚ= ଶ(ݐߙ+1)

ev, 1+ݐߙ2+1= ݐߚ+ ଶ(ݐߙ) ߙ ⸫] Gi gvb Lye Kg ZvB Gi D”P NvZ eR©bxq ]

ev, 1+ݐߙ2+1= ݐߚ
ev, ݐߙ2= ݐߚ 
⸫ ߙ2= ߚ --------------------- (4)

AZGe, c`v‡_©i †ÿ‡Î cÖmviY ¸Yv¼ = 2× ˆ`N¨© cÖmviY ¸Yv¼|



g‡bKwi, †Kv‡bv GK ZvcgvÎvq GKwU AvqZKvi c`v‡_©i ˆ`N¨©, cȪ ’ Ges D”PZv
h_vµ‡g ܽଵ,ܾଵI ܿଵ n‡jv| Zvn‡j AvqZb, ݒଵ= ܽଵܾଵܿଵ
g‡bKwi, ݐ℃ ZvcgvÎv e„w×i d‡j H AvqZKv‡ii ˆ`N¨©, cȪ ’ Ges D”PZv e„w×

†c‡q h_vµ‡g ܽଶ, ܾଶ I ܿଶ n‡jv| Zvn‡j AvqZb, ݒଶ = ܽଶܾଶܿଶ
hw` AvqZKv‡ii NY‡Ki ˆ`N¨© cÖmviY ¸Yv¼ I AvqZb cÖmviY ¸Yv¼ h_vµ‡g 
nq , Z‡e ߛ I ߙ
         ܽଶ= ܽଵ(1+ݐߙ)  --------------- (5)
         ܾଶ = ܾଵ(1+ݐߙ)  --------------- (6)
          ܿଶ = ܿଵ(1+ݐߙ)  --------------- (7)

Ges ݒଶ = ---------------  (ݐߛ+1)ଵݒ (8)
mgxKiY (5), (6) I (7) bs mgxKiY‡K ¸Y K‡i cvB,

ߛ Ges ߙ Gi gv‡S m¤úK© t-



ܽଶܾଶܿଶ= ܽଵܾଵܿଵ(1+ +1)×(ݐߙ +1)×(ݐߙ  (ݐߙ
ev, ݒଶ= ⸪] ଷ(ݐߙ +1)ଵݒ AvqZb ݒଵ=ܽଵܾଵܿଵGes ݒଶ =ܽଶܾଶܿଶ]

ev,ݒଵ(1+ݐߛ)=ݒଵ(1+ݐߙ)ଷ =ଶݒ⸪] [(ݐߛ+1)ଵݒ
ev, 1+ݐߛ = ଷ(ݐߙ+1)

ev, 1+ݐߛ ଷ(ݐߙ)+ଶ(ݐߙ)3+ݐߙ1+3=  Gi gvb Lyeߙ ]
Kg ZvB Gi D”P NvZ eR©bxq ]
ev, ݐߙ3+1=ݐߛ+1
ev, ݐߙ3=ݐߛ
⸫ (9)-----------ߙ3= ߛ

AZGe, c`v‡_©i AvqZb cÖmviY ¸Yv¼ = 3× ˆ`N¨© cÖmviY ¸Yv¼|



mgxKiY (4) bs Ges (9) bs n‡Z †jLv hvq,

2= ߚ ߙ ev, ߙ=  
ఉ
ଶ 

----(10) 

ߙ3 = ߛ ev, ߙ=  
ఊ
ଷ 

-------(11) 

⸫ ఉ
ଶ 

= 
ఊ
ଷ 

---------------(12)

ߚ Ges  ߛ Gi g‡a¨ m¤úK© t-



mgxKiY (10) bs Ges (11) bs n‡Z †jLv hvq,

 = ߙ
ఉ
ଶ 

=
ఊ
ଷ 

ev, 6ߙ= 
଺ఉ
ଶ 

=
଺ఊ
ଷ 

ev, 6ߙ ߚ3 = ߛ2 =
⸫ ߙ6 ߚ3 = ߛ2 = (cÖgvwYZ)

AZGe, ‰`N ©̈ cÖmviY ¸Yv¼, †ÿÎ cÖmviY ¸Yv¼ Ges
AvqZb cÖmviY ¸Yv¼ Gi g‡a¨ m¤úK© †`Lv‡bv n‡jv|

ߙ ߚ , Ges  ߛ Gi g‡a¨ m¤úK© t-



O℃ ZvcgvÎvq GKwU wcZ‡ji `‡Ûi ˆ`N ©̈ 
3wgUvi| 100℃ ZvcgvÎvq Gi ˆ`N ©̈ 3.0057 
wgUvi n‡j wcZ‡ji ˆ`N ©̈ cÖmviY ¸YvsK KZ? 

GLv‡b,
݈௧=3.0057 wgUvi

݈௢=3 wgUvi
ZvcgvÎv e„w×, ∆ݐ = 100- 0 

= 100k,
‰`N¨© cÖmviY ¸Yv¼,  ߙ =?

mgvavb, Avgiv Rvwb, ‰`N ©̈ 

cÖmviY ¸Yv¼,  ߙ =
௟೟ି௟೚
∆௧×௟೚

ߙ =
ଷ.଴଴ହ଻ିଷ

ଵ ଴଴×ଷ

= ଴.଴଴ହ଻
ଷ ଴଴

=1.9× 10ିହ݇ିଵ

O℃ ZvcgvÎvq GKwU B¯úv‡Zi Zv‡ii `‡Ûi ˆ`N ©̈ 100 wgUvi| 100℃ ZvcgvÎvq Gi 
ˆ`N ©̈ 100.033 wgUvi n‡j B¯úv‡Zi Zv‡ii ˆ`N ©̈ cÖmviY ¸YvsK KZ? 



O℃ ZvcgvÎvq GKwU mxmvi ey‡j‡Ui AvqZb 5.5 Nb 
‡mw›UwgUvi| 98℃ ZvcgvÎvq Gi AvqZb 0.038 Nb 
‡mw›UwgUvi †e‡o †Mj| mxmvi ˆ`N¨© cÖmviY ¸YvsK KZ? 

GLv‡b,
௢ܸ= 5.5 Nb ‡mw›UwgUvi
௧ܸ- ௢ܸ = 0.038 Nb ‡mw›UwgUvi 

ZvcgvÎv e„w×, ∆98)=ݐ- 0)
=98k,

‰`N ©̈ cÖmviY ¸Yv¼,  ߙ =?

mgvavb, Avgiv Rvwb, AvqZb cÖmviY

¸Yv¼, ߛ=
௏೟ି௏೚
∆௧×௏೚

= ߛ ଴.଴ଷ଼
ଽ଼×ହ.ହ

= ଴.଴ଷ଼
ହଷଽ

=7.05× 10ିହ݇ିଵ

Avevi Avgiv Rvwb,  ߙ3= ߛ
=ߙ3 ߛ

ఊ = ߙ
ଷ

= 7.05×ଵ଴షఱ

ଷ
= 2.35× 10ିହ/ ℃

O℃ ZvcgvÎvq GKLÛ †jvnvi AvqZb 200 Nb wgUvi| 40℃ ZvcgvÎvq Gi AvqZb
KZ n‡e? [ ‡jvnvi AvqZb cÖmviY ¸YvsK = ߛ 34.8× 10ିହ/ ℃ ]



0℃ ZvcgvÎvq cvi‡`i NbZ¡ 13.59 MÖvg/Nb‡mw›UwgUvi| 
80℃ ZvcgvÎvq Gi AvqZb 0.038 Nb ‡mw›UwgUvi †e‡o
†Mj| mxmvi ˆ`N¨© cÖmviY ¸YvsK KZ? 

GLv‡b,
௢ܸ= 13.59 Nb ‡mw›UwgUvi
௧ܸ- ௢ܸ = 0.038 Nb ‡mw›UwgUvi 

ZvcgvÎv e„w×, ∆80)=ݐ- 0)
=80k,

‰`N ©̈ cÖmviY ¸Yv¼,  ߙ =?

mgvavb, Avgiv Rvwb, AvqZb cÖmviY

¸Yv¼, ߛ=
௏೟ି௏೚
∆௧×௏೚

= ߛ ଴.଴ଷ଼
଼଴×ଵଷ.ହଽ

= ଴.଴ଷ଼
ଵ଴଼଻.ଶ

=7.05× 10ିହ݇ିଵ

Avevi Avgiv Rvwb,  ߙ3= ߛ
=ߙ3 ߛ

ఊ = ߙ
ଷ

= 7.05×ଵ଴షఱ

ଷ
= 2.35× 10ିହ/ ℃



mÂvjb wK, wK c×wZ‡Z Zvc mÂvjb K‡i, wK wK
wel‡qi Dci Zvc mÂvjb wbf©i K‡i| GB cwieZ©‡b 
weÁvbxiv gZev` w`‡q‡Qb Ges Avgiv wK mydj cvB
Zvi m¤ú‡K© Av‡jvPbv Kie| 

পাঠ έঘাষনা

2q Aa¨vq t- Zvc mÂvjb



c~‡e©i  Ávb hvPvB

mÂvjb wK, wK c×wZ‡Z Zvc mÂvjb K‡i, wK wK
wel‡qi Dci Zvc mÂvjb wbf©i K‡i| GB cwieZ©‡b 
weÁvbxiv wK, wK gZev` w`‡q‡Qb Ges Avgiv wK mydj
cvB| 



GKwU Zvgvi LÛ ev †Kv‡bv avZe `‡Ûi GK cÖvšÍ Av¸‡b 
cÖ‡ek Kiv‡j GKUz c‡iB Aci cÖvšÍ Mig Abyf‚Z nq| 
Avevi hw` `ÛwU ei‡d cÖ‡ek Kiv‡bv nq Z‡e Aci cÖvšÍ
kxZj n‡q hvq ev VvÛv Abyf‚Z nq| Zij c`v_© †Kv‡bv
cv‡Î †i‡L †mB cv‡Î Zvc w`‡j †m†ÿ‡Î Zvc GK cvk
†_‡K Ab¨ cv‡k hvq| Avevi Pzjvi cv‡k `vuov‡jI kix‡i
Mig Abyf‚Z nq|

Zvc mÂvjb



Gme D`vniY ‡_‡K eySv hvq †h, Zvc me©`vB DËß As‡k
†_‡K kxZjZi Ask ev †Kv‡bv D”P ZvcgvÎvwewkó Ask 
†_‡K wbb¥ ZvcgvÎv ’̄v‡b cÖevwnZ nq Zvc cÖevwnZ nIqvi
GB cÖwµqv‡K Zvc mÂvjb e‡j|

wZb fv‡e Zvc mÂvwjZ nq - (1) cwienY , 
(2) cwiPjb I 
(3) wewKiY|

cwienY

cwiPjb

wewKiY



†h cÖwµqvq Zvc †Kv‡bv KwVb c`v‡_©i DòZi Ask 
†_‡K kxZjZg As‡k mÂvwjZ nq wKš‘ c`v‡_©i
AYy¸‡jvi ¯’vbPz¨wZ N‡U bv A_v©r AYy¸‡jvi ¯’vb
cwieZ©b K‡i bv †mB cÖwµqv‡K cwienb e‡j|

(1) cwienY



‡h cÖwµqvi †Kv‡bv c`v‡_©i KYv¸‡jvi PjvP‡ji
gva¨‡g Zvc DòZi ’̄vb †_‡K kxZjZg ’̄v‡b
mÂvwjZ nq †mB cÖwµqv‡K cwiPjb e‡j|

(2) cwiPjb



(3) wewKiY

†h cÖwµqvq Zvc †Kv‡bv Ro gva¨g Qvov we`y¨r Pz¤^Kxq Zi‡½i 
AvKv‡i A‡cÿvK…Z DòZi ’̄vb n‡Z kxZj ’̄v‡b mÂvwjZ nq 
Zv‡K wewKiY e‡j|



wewKiYcwiPjbcwienYcvV¨
welq

1| †h cÖwµqvq Zvc
†Kv‡bv Ro gva¨g Qvov
we ÿ̀ r Pz¤̂Kxq Zi‡½i 
AvKv‡i A‡cÿvK…Z ’̄vb
n‡Z kxZj ’̄v‡b mÂvwjZ
nq Zv‡K wewKiY e‡j|

1| ‡h cÖwµqvi †Kv‡bv
c`v‡_©i KYv¸‡jvi
PjvP‡ji gva¨‡g Zvc
DòZi ’̄vb †_‡K  
kxZjZg ’̄v‡b mÂvwjZ
nq †mB cÖwµqv‡K
cwiPjb e‡j|

1| †h cÖwµqvq Zvc †Kv‡bv
KwVb c`v‡_©i DòZi Ask 
†_‡K kxZjZg As‡k
mÂvwjZ nq wKš‘ c`v‡_©i
AYy¸‡jvi ’̄vbPz̈ wZ N‡U bv
†mB cÖwµqv‡K cwienb
e‡j|

msÁv

2| gva¨‡gi cÖ‡qvRb nq 
bv|

2| Ro gva¨‡gi
cÖ‡qvRb nq|

2| Ro gva¨‡gi cÖ‡qvRb
nq|

gva¨g

3| GwU Zvc Av‡jvi †e‡M
mÂvwjZ nq|

3| GwU GKwU axi
cÖwµqv|

3| GwU GKwU axi
cÖwµqv|

cÖwµqv

cwienY, cwiPjb Ges wewKiY gva¨‡gi gv‡S cv_©K¨ wjL ?

wb‡b¥ cwienY, cwiPjb Ges wewKiY gva¨‡gi gv‡S cv_©K¨ †`Iqv n‡jv



4| Zvc mij c‡_ 
mÂvwjZ nq|

4| †h †Kvb c‡_ Zvc
mÂvwjZ nq|

4| †h‡Kvb c‡_ Zvc
mÂvwjZ nq|

PjvP‡ji
c_

5| evqyexq I k~b¨
gva¨‡gi ga¨ w`‡q Zvc
mÂvwjZ nq|

5| GB c×wZ‡Z Zij I 
evqexq c`v‡_©i ga¨ w`‡q
Zvc mÂvwjZ nq|

5| GB c×wZ‡Z KwVb
c`v‡_©i ga¨ w`‡q Zvc
mÂvwjZ nq|

c`v_©

6| Zvc Zi‡½i AvKv‡i
mÂvwjZ nq|

6| gva¨‡gi KYv¸‡jvi
’̄vbPz̈ wZ N‡U|

6| gva¨‡gi
KYv¸‡jvi ’̄vb Pz¨wZ
N‡U bv|

AYyi
’̄vbvšÍi

wb‡b¥ cwienY, cwiPjb Ges wewKiY gva¨‡gi gv‡S cv_©K¨ †`Iqv n‡jv



c`v‡_©i †h we‡kl a‡g©i Rb¨ wfbœ wfbœ c`v‡_©i ga¨ w`‡q Zvc
cwien‡bi nvi wewfbœ nq c`v‡_©i †mB ag©‡K Zvc cwievwnZv
e‡j| `‡Ûi ˆ`N ©̈ eivei cÖwZ GKK ˆ`‡N ©̈i Rb¨ ZvcgvÎvi †h 
cwieZ©b nq Zv‡K ZvcgvÎvi bwZ ev ZvcgvÎvi Aeµg e‡j|

Zvcxq cwievwnZv Ges Zvcxq cwievwnZvi ¸Yv¼ msÁv t-

Zvc cwievwnZv



GKK †ÿÎdj Ges GKK cyiæ‡Z¡i †Kv‡bv c`v‡_©i `yB wecixZ
Z‡ji ZvcgvÎvi cv_©K¨ GK wWwMÖ n‡j cÖwZ †m‡K‡Û Dò Zj
‡_‡K kxZj Z‡j †h cwigvY Zvc j¤^fv‡e cwievwnZ nq Zv‡K
H c`v‡_©i Zvc cwienY ¸Yv¼ e‡j|

Zvc cwienY ¸Yv‡¼i gvÎv t- [K] =[ ௐ
௅்

] = ଵܶିଵିܮܹ

Gm AvB c×wZ‡Z Zvc cwienY ¸Yv‡¼i 
GKK t- W݉ିଵିܭଵ

Zvc cwienY ¸Yv¼



mKj c`v‡_©i Zvc cwievwnZv mgvb bq| GKwU †jvnv`‡Ûi gv_v Av¸‡b 
†i‡L Ab¨ cÖvšÍ †ewkÿY nv‡Zi g‡a¨ ivLv hvq bv| Avevi GK LÛ Kv‡Vi
GK cÖvšÍ Av¸‡b †i‡L A‡bKÿY ch©šÍ Ab¨ cÖvšÍ ivLv hvq| myZivs †jvnvi
hZ mn‡R Zvc cwienb Ki‡Z cv‡i, KvV ZZ mn‡RB Zvc cwienY
Ki‡Z cv‡i bv| †h mKj c`v‡_©i g‡a¨ Zvc cwievwnZ nq bv Zv‡K
Zvc Kzcwievnx c`v_© e‡j|
‡h mKj c`v‡_©i ga¨ w`‡q mn‡R Zvc cwievwnZ nq Zv‡K Zvc
mycwievnx c`v_© e‡j| mKj avZe c`v_© Zvc mycwievnx|

c`v‡_©i ga¨ w`‡q cÖevwnZ Zv‡ci cwigvY ‡h ‡h wel‡q wbf©i
K‡i Zv eY©bv Ki|



Dò c„ô n‡Z kxZj c„ô t mg‡q †h cwigvY Zvc Q j¤f̂v‡e cÖevwnZ
nq Zv wb‡b¥ KZK¸‡jv wel‡qi Dci wbf©ikxj| h_vt-
1| cwievwnZ Zv‡ci cwigvY wecixZ `yB c„‡ôi ZvcgvÎvi cv_©‡K¨i
mgvbycvwZK|
2| cwievwnZ Zv‡ci cwigvY c„‡ôi †ÿÎd‡ji mgvbycvwZK|
3| cwievwnZ Zv‡ci cwigvY Zvc cÖevnKv‡ji mgvbycvwZK|
4| cwievwnZ Zv‡ci cwigvY `yB wecixZ c„‡ôi ga¨eZ©x `~i‡Z¡i
e¨¯ÍvbycvwZK|
5| cwievwnZ Zv‡ci cwigvY c`v‡_©i cÖK…wZi Dci wbf©ikxj| Z‡e
GKwU wbw`©ó c`v‡_© †ÿ‡Î cwievwnZ Zvc 5bs Qvov Ab¨ 4wUi Dci
wbf©ikxj|



1m cyiæZ¡ Ges1݉ଶ cȪ ’‡”Q‡`i †ÿÎdj Zvgvi †Kv‡bv
`‡Ûi `yB wecixZ mgvšÍivj c„‡ôi ZvcgvÎvi cv_©K¨1K
n‡j Gi DòZj †_‡K kxZj Z‡j j¤^fv‡e 386Watt 
nv‡i (A_v©r 1sec G 386 Joule) Zvckw³ cwievwnZ
nq|

Zvgvi cwienY ¸Yv¼ K= 386 W ݉ିଵ ଵ ej‡Zିܭ wK eyS? 



awi, PQSR †Kv‡bv c`v‡_©i ˆZwi GKwU NbK| Gi PR I
QS Z‡ji ZvcgvÎv h_vµ‡g ߠு I  ߠ஼ (Mig cÖv‡šÍi ZvcgvÎv
ுߠ Ges A‡cÿvK…Z VvÛv cÖv‡šÍi ZvcgvÎv ஼)| Dfqߠ Z‡ji
ga¨eZx© `~iZ¡ d Ges Z‡ji †ÿÎdj A| PR Zj †_‡K QS 
Z‡ji w`‡K j¤^fv‡e †h cwigvY Zvc cwievwnZ n‡e Zv wbf©i
K‡i (1) wecixZ `yB Z‡ji ZvcgvÎvi cv_©‡K¨i ுߠ) -  (஼ߠ
Dci, (2) `yB cÖv‡šÍi d `~iZ¡ Dci, (3) †h †ÿÎdj w`‡q hv‡e
Zvi Dci Gi Dci, (4) †h mgq t a‡i Zvc cwievwnZ n‡e Zvi
Dci Ges (5) c`v‡_©i cÖK…wZi Dci|

Zvc mÂvjb †h wel‡qi Dci wbf©ikxj Ges cÖgvY Ki †h, Q = ௄௧(ఏಹିఏ಴)஺
ௗ



Mig Zj

A

t

dߠு

VvÛv Zj

஼ߠ

Q
Q



Z‡e GKwU wbw`©ó c`v‡_©i †ÿ‡Î cwievwnZ Zvc (5) bs ev‡` 
Ab¨¸‡jvi Dci wbf©ikxj| hw` (awi) Q cwigvY Zvc †Kv‡bv c`v‡_©i
ga¨ w`‡q cÖevwnZ nq Z‡e MvwYwZKfv‡e †jLv hvq -
Dò c„ô n‡Z kxZj c„ô t mg‡q †h cwigvY Zvc Q j¤f̂v‡e cÖevwnZ
nq Zv wb‡b¥ KZK¸‡jv wel‡qi Dci wbf©ikxj| h_vt-

1| cwievwnZ Zv‡ci cwigvY wecixZ `yB c„‡ôi ZvcgvÎvi cv_©‡K¨i
mgvbycvwZK| Q ∞(ߠு − ---------- (஼ߠ (1) (hLb A, t ,d w¯’i)

2| cwievwnZ Zv‡ci cwigvY c„‡ôi †ÿÎd‡ji mgvbycvwZK|
Q ∞A ------------- (2) (hLb ுߠ) , (஼) , t ,d w¯’iߠ



3| cwievwnZ Zv‡ci cwigvY Zvc cÖevnKv‡ji mgvbycvwZK|
Q ∞ t -------------------(3) (hLb ுߠ) , (஼) A, d w¯’iߠ
4| cwievwnZ Zv‡ci cwigvY `yB wecixZ c„‡ôi ga¨eZ©x `~i‡Z¡i

e¨¯ÍvbycvwZK| Q ∞ ଵ
ௗ

------------ (4) (hLb ுߠ) , ஼ߠ , A, t w¯’i)
hLb mKj ivwkB cwieZ©bkxj, ZLb (1)bs,(2)bs, (3)bs Ges (4) 

bs mgxKiY n‡Z cvB, Q ∞ ௧(ఏಹିఏ಴)஺
ௗ

Q = ௄௧(ఏಹିఏ಴)஺
ௗ

-------------(5)
GLv‡b ܭ GKUv aªæeK hvi gvb c`v‡_©i cÖK…wZi Dci wbf©ikxj|



m~Î t- †Kv‡bv Av`k© K…òe ‘̄i GKK †ÿÎdj n‡Z cÖwZ
†m‡K‡Û weKxY© Zv‡ci cwigvY H e ‘̄i cig ZvcgvÎvi PZz_© 
Nv‡Zi mgvYycvwZK| 

‡÷dvb-†evëRg¨vb Gi m~Î wK Ges eY©bv Ki

DËi t-1884 wLªt †evëRg¨vb ZvcMwZwe`¨vi mvnv‡h¨
†÷dvb m~‡Îi ZË¡xq cÖgvY †`b Ges †`Lvb †h, Dc‡iv³ m~Î
GKgvÎ Av`k© K…òe¯‘ KZ…©K wbtmiY wewKi‡Yi †ÿ‡ÎB
cÖ‡hvR¨| GRb¨ m~ÎwU‡K †÷dvb- †evëRg¨vb m~Î ejv nq|



e¨vL¨v t- T cig ZvcgvÎvq †Kv‡bv Av`k© K…òe¯‘i GKK 
†ÿÎdj n‡Z cÖwZ †m‡K‡Û weKxY© Zv‡ci cwigvY E n‡j, GB 
m~Î n‡Z Avgiv cvB, 

E∞ܶସ

E = ߪ ܶସ----------------- (1)
GLv‡b, mgvbycvwZK =ߪ aªæeK| G‡K †÷dvb- †evëRg¨vb
aªeK ejv nq| 
Gi gvb ߪ ×5.67 = ߪ 10ି଼ W ݉ିଶିܭସ|



e¨vL¨v t- hw` K…òe¯Í †_‡K mev©waK weKxY© kw³i Rb¨ Zi½ ˆ`N¨©  λ௠

Ges cig ZvcgvÎv TK nq Z‡e, λ௠ ∝ ଵ
்

ev, λ௠ = ଵ
்

× aªæe msL¨v
ev, λ௠ × T= aªæe msL¨v|

GLv‡b λ௠ = mev©waK kw³i Rb¨ Zi½ ˆ`N¨© GB aªæe‡Ki msL¨vi gvb = 
28.98 × 10ି଺ mK

fxb- Gi miY m~Î Ges e›Ub m~Î ev cÂNvZ m~Î wK Gi eY©bv Ki|

miY m~Î
K…ò e¯‘ †_‡K mev©waK weKxY© kw³i Rb¨ Zi½ ˆ`N¨© Ges
cig ZvcgvÎvi e¨¯ÍvbycvwZK|



mev©waK kw³ NbZ¡ ev K…òe¯‘i mev©waK wewKiY
ÿgZv Zvi cig ZvcgvÎvi cÂNv‡Zi mgvbycvwZK| 
A_v©r ௠ܧ = ܶହ 
ev, 

ா೘
்ఱ = aªye msL¨v

GB aªæe msL¨vi gvb 28.98 × 10ିସ mK.

e›Ub m~Î ev cÂNvZ m~Î



wbDU‡bi kxZjxKiY m~Î

wbDU‡bi m~ÎwUt-wewKi‡Yi d‡j †Kv‡bv DËß
e ‘̄ †h nv‡i Zvc nvivq Zv H e ‘̄i ZvcgvÎv I 
cwicv‡k^©i ZvcgvÎvi cv_©‡K¨i mgvbycvwZK| 
wbDU‡bi m~ÎwU Aí ZvcgvÎvi cv_©‡K¨i Rb¨
cÖ‡hvR¨|



wbDU‡bi m~Î Abymv‡i DËß e¯‘ n‡Z Zvc n&ªv‡mi

nvi
ௗொ
ௗ௧

n‡j †jLv hvq, -
ௗொ
ௗ௧

∝ ଵߠ) − (ଶߠ

ev -
ௗொ
ௗ௧

= ଵߠ) ݇ − (ଶߠ ----------- (1)
mgxKiY (1) G ߠଵ I ߠଶ nj h_vµ‡g e¯‘i I cwi
cv‡k^©i ZvcgvÎv Ges ݇ mgvbycvwZK aªyeK| ݇ Gi 
gvb e¯‘i c„ô‡`‡ki †ÿÎdj Ges cªK…wZi Dci
wbf©i K‡i| mgxKiY evg cvk^©i FYvZ¡K wPý e¯‘ 
Zvc nvivq wb‡ ©̀k K‡i| mgxKiY n‡Z e¯‘i
ZvcgvÎv n«v‡mi nvi wbav©iY Kiv nq|



wMÖY nvDm ev meyR Ni GK ai‡bi Kv‡Pi ˆZwi Ni †hLv‡b
GKwU wbw`©ó ZvcgvÎv eRvq †i‡L kvK- mewR, Dw™¢` BZ¨vw` 
Drcv`b I msÿiY Kiv nq| Giæc Ni‡K wMÖY nvDm ev meyR
Ni e‡j| wb‡P wf‡bi m~‡Îi mvnv‡h¨ wMÖY nvDm cÖwµqv e¨vL¨v
Kiv n‡jv-

wMÖY nvDm ev meyR Ni



fx‡bi m~Î Abymv‡i Avgiv Rvwb, ZvcgvÎv e„w× †c‡j
DËß e¯‘ n‡Z wbtmiY KZ…©K Zi½‰`N¨© nªvm cvq| 
Avevi ZvcgvÎv n«vm †c‡j wbtmiY KZ…©K Zi½‰`N¨© 
e„w× cvq| Kv‡Pi ag© n‡jv Gi wfZi w`‡q A‡cÿvK…Z 
ÿz ª̀ ˆ`‡N¨©i Zvc mn‡R PjvPj Ki‡Z cv‡i, wKš‘ `xN© 
ˆ`‡N¨©i Zi½ evavcÖvß nq| m~h© DËß Ae¯’vq Zvc
wewKiY K‡i, d‡j †ewk nIqvq ÿz ª̀ nq| d‡j ÿz ª̀ 
ˆ`‡N¨©i Zi½ Kv‡Pi ga¨ w`‡q cÖ‡ek K‡i wfZ‡ii
MvQcvjv, kvKmewR BZ¨vw`‡K Mig K‡i|



wKš‘ Kv‡Pi N‡ii wfZ‡ii MvQcvjv gvwU BZ¨vw` hLb
Zvc wewKiY K‡i ZLb wfZ‡ii ZvcgvÎv Kg _vKvq
wbtmiY KZ…©K Zi½ ˆ`N¨© `xN© nq, d‡j Kv‡Pi wfZi
w`‡q †ewi‡q Avm‡Z cv‡i bv e‡j wMÖb nvD‡mi wfZi
h‡_ó Mig _v‡K| G Kvi‡Y wMÖY nvD‡mi wfZi
MvQcvjv, Dw™¢`, kvKmewR BZ¨vw` Drcv`b I 
msiÿY mnR nq| Avgv‡`i GB c„w_ex‡Z wMÖb nvDm
wµqv msNwUZ n‡”Q e‡j c„w_exi ZvcgvÎv LyeB ax‡i
ax‡i e„w× cv‡”Q|



12cm cyiæ Ges 2݉ଶ †ÿÎdjwewkó B‡Ui †`Iqv‡ji GK 
cv‡ki 28℃ ZvcgvÎv Ab¨ cv‡ki ZvcgvÎv 8℃| B‡Ui Zvc
cwienY ¸Yv¼ 0.84W ݉ିଵ ଵ n‡jିܭ †`Iqv‡ji ga¨ w`‡q
GK N›Uvq KZ Zvc mÂvwjZ n‡e| GLv‡b ZvcgvÎv Aeµg
KZ? 

GLv‡b, 
A= 2݉ଶ

d= 12cm =12× 10ିଶm
t=1hr=60 ×60=3600s
K= 0.84W ݉ିଵ ଵିܭ

ுߠ = 28 ℃
஼=8ߠ  ℃
ுߠ − ஼=28-8=20ߠ ℃=20K
Q=?
ZvcgvÎv Aeµg=?

Avgiv Rvwb,Q = ௄௧(ఏಹିఏ಴)஺
ௗ

=
଴.଼ସ×3600×ଶ×ଶ଴

12×ଵ଴షమ
=1008000J=1008KJ

Avgiv Rvwb, ZvcgvÎv Aeµg =
(ఏಹିఏ಴)

ௗ
=

ଶ଴
12×ଵ଴షమ

=166.66K ݉ିଵ



4mm cyiæ Ges 4mଶ †ÿÎdjwewkó B‡Ui †`Iqv‡ji GK cv‡ki
38℃ ZvcgvÎv Ab¨ cv‡ki ZvcgvÎv 8℃| B‡Ui Zvc cwienY
¸Yv¼ 0.84W ݉ିଵ ଵ n‡jିܭ †`Iqv‡ji ga¨ w`‡q GK wgwb‡U
KZ Zvc mÂvwjZ n‡e| GLv‡b ZvcgvÎv Aeµg KZ? 

Avgiv Rvwb,Q = ௄௧(ఏಹିఏ಴)஺
ௗ

= ଴.଼ସ×60×ସ×ଷ଴
4×ଵ଴షయ

=1512000J=1512KJ

Avgiv Rvwb, ZvcgvÎv Aeµg =
(ఏಹିఏ಴)

ௗ
=

ଷ଴
4×ଵ଴షయ

=7.5 K ݉ିଵ

GLv‡b, 
A= 4݉ଶ

d= 4mm =4× 10ିଷm
t=1min=60 sec=60s
K= 0.84W ݉ିଵ ଵିܭ

ுߠ = 38 ℃
஼=8ߠ  ℃
ுߠ − ஼=38-8=30ߠ ℃=30K
Q=?
ZvcgvÎv Aeµg=?



Zv‡ci K¨vjwiK gZev` I MwZZË¦ Ges ÎæwU¸‡jv wjL, 
ZvcMwZwe`¨vi cÖ_g m~Î, m‡gvò cwieZ©b I iæ×Zvc
cwieZ©b wK Ges Gi kZ©mg~n ¸‡jv wjL, iæ×Zvc
cwieZ©‡b Pvc I AvqZ‡bi g‡a¨ m¤úK© ‡ei Kie ev
cÖgvY Ki †h, Pܸఊ= aªæeK|

3q Aa¨vq t-Zv‡ci cÖK…wZ Ges Gi hvwš¿K mgZv

L2
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c~‡e©i Ávb hvPvB

Zv‡ci K¨vjwiK gZev` I MwZZË¦ Ges ÎæwU¸‡jv Rvbv Av‡Q wKbv, 
ZvcMwZwe`¨vi cÖ_g m~Î wK, m‡gvò cwieZ©b I iæ×Zvc cwieZ©b wK Ges
Gi kZ©mg~n ¸‡jv wK| 



Ebwesk kZvãxi c~e© ch©šÍ Rvbv wQj †h, Zvc MwZi GK cÖKvi
ewntcÖKvk wKš‘ †m mg‡q K¨vjwiK gZev` bv‡g GK cÖKvi gZev` Pvjy
wQj| Zvc m¤úwK©Z me©cÖ_g K¨vjwiK bvgK weÁvbx Av‡jvPbv K‡ib
GBRb¨ Zv‡ci wm wR Gm c×wZ‡Z K¨vjwi| ZvB wb‡b¥ K¨vjwiK gZev` 
¸‡jv Av‡jvPbv Kiv n‡jv -
1| Zvc K¨vjwiK bv‡g GK cÖKvi AwZ m~ÿè w¯’wZ¯’vcK c`v_© KYv hv
AwZ mn‡R GK e¯‘ †_‡K Ab¨ e¯‘‡Z cÖ‡ek Ki‡Z cv‡i Ges G‡K 
Aci‡K weKl©Y K‡i|
2| cÖ‡Z¨K e¯‘‡Z Kg ev †ewk K¨vjwiK _v‡K| ‡h e¯‘i ZvcgvÎv †ewk
Zv‡Z Kg ZvcgvÎvi e¯‘i ‡P‡q K¨vjwiK ‡ewk _v‡K|

Zv‡ci K¨vjwiK gZev` Ges MwZZË¡



3| `yB e¯‘i g‡a¨ Zvcxq ms‡hvM w`‡j Zv‡`i ZvcgvÎv mgvb bv
ch©šÍ Dò ZvcgvÎvi e¯‘ †_‡K wbb¥ ZvcgvÎvi e¯‘‡Z K¨vjwiK
cÖevwnZ nq| G‡Z Zv‡ci †Kvb cwieZ©b nq bv|
4| e¯‘ K¨vjwiK nviv‡j kxZj I msKzwPZ nq| Aciw`‡K K¨vjwiK
jvf Ki‡j Zv DËß I cÖmvwiZ nq|
5| ùzUbv¼ ev Mjbv¼ e¯Í‡Z K¨vjwiK c`v_© cÖ‡ek K‡i Zvi
ZvcgvÎv AcwiewZ©Z iv‡L|



wb‡Pi Zv‡ci K¨vjwiK gZev‡`i ÎæwU ¸‡jv n‡jv
(1) †h mKj e¯‘ KYvi g‡a¨ AvKl©Y ej A‡cÿv weKl©Y ej
†ewk Zv‡`i w¯’wZ¯’vcKZv Kg| †m Kvi‡Y D”P w¯’wZ¯’vcK
¸Ym¤úbœ K¨vjwiK GKwU Kíbvi e¯‘ gvÎ|
(2) K¨vjwi‡Ki fi hZB Kg †nvK bv †Kb Gi Av`vb cÖ`v‡b
e¯‘i f‡ii Kg‡ewk †Kv‡bv cwieZ©b n‡e| wKš‘ GB gZev‡` G 
iKg †Kv‡bv cwieZ©b bv nIqvi K_v ejv n‡q‡Q| 

Zv‡ci K¨vjwiK gZev` ÎæwU¸‡jv wjL



(3) G gZev‡` e ‘̄i Zvc aviY ÿgZv Nl©‡Y n&ªvm cvq| wKš‘ 
cixÿvq †`Lv †M‡Q Nl©‡Y e ‘̄i Zvc aviY ÿgZvi †Kv‡bv
cwieZ©b nq bv|
(4) Zvc GK cÖKvi kw³ Ges Gi iƒcvšÍi Av‡Q| G gZev‡` 
Zvc‡K KYv iæ‡c aiv n‡q‡Q, wKš‘ KYv †_‡K wKfv‡e Zvc
kw³i D™¢e n‡e Zvi †Kv‡bv mwVK e¨vL¨v †`Iqv nqwb| 
(5) wKfv‡e K¨vjwiK c`v_© cÖ‡ek K‡i Mjbv‡¼ ev ùzUbv‡¼ 
ZvcgvÎv aªæe iƒ‡c Zvi †Kv‡bv e¨vL¨v GB gZev‡` †bB|



1847 mv‡j weÁvbx †Rgm †cÖmKU Ryj cÖ_‡g Zvc I hvwš¿K kw³i 
g‡a¨ m¤úK© wbY©q K‡ib| GB gZev` Abymv‡i cÖ‡Z¨K e ‘̄i AYyMy‡jv
Kg‡ewk MwZkxj Ges Zvc AYyMy‡jvi K‡qK cÖKvi MwZiB iæcvšÍi| 
†Kv‡bv e ‘̄i ZvcgvÎv G‡Z AYyi Mo MwZkw³i mgvbycvwZK| e ‘̄i
AYyi MwZkw³ Nl©Y, AvNvZ cÖf…wZ †h †Kv‡bv Dcv‡q e„w× †c‡j Zvi
ZvcgvÎv e„w× cvq| Zv‡ci MZxq gZev` Abymv‡i †Kv‡bv e ‘̄i Zv‡ci
cwigvY H e ‘̄i ga¨w ’̄Z AYy̧ ‡jvi MwZkw³i mv‡_ m¤úK© hy³| hLb
`ywU e ‘̄‡K ci¯ú‡ii mv‡_ Nl©Y ev AvNvZ Kiv nq ZLb e ‘̄Ø‡qi
ga¨Kvi AYy̧ ‡jvi D‡ËRbv m„wó nq| G‡ÿ‡Î hvwš¿K Zvckw³‡Z 
iæcvšÍwiZ nq|

Zv‡ci MwZ gZev` 



c`v_©weÁv‡bi †h kvLvq Zvc I hvwš¿K kw³i cvi¯úwiK iycvšÍi
m¤^‡Ü Av‡jvPbv Kiv nq Zv‡K ZvcMwZ we`¨v e‡j|
ZvcMwZ we`¨vi cÖ_g m~Î eyS‡Z n‡j wm‡÷g ev e¨e¯’v m¤ú‡K© aviYv
_vKv Avek¨K| cixÿv wbixÿv Rb¨ †Kv‡bv e¯‘i hZUzKz Ask 
we‡ePbv Kiv nq ZvB wm‡÷g ev e¨e¯’v| e¨e¯’v ev‡` e¯‘i ev` evwKu
Ask‡K cwicvk̂© e‡j|
e¨e¯’v wZb cÖKvi h_v t-

1| gy³ e¨e¯’v
2| e× e¨e¯’v

I 3| iæ×Zvcxq e¨e¯’v

ZvcMwZ we`¨v



1| gy³ e¨e¯’v t- G †ÿ‡Î e¨e¯’v I cwicv‡k^©i g‡a¨ kw³ I e¯‘i
KYv wewbgq NUv‡Z cv‡i| †hgb Kvc Mig Pv (XvKbvwenxb)

2| e× e¨e¯’v t- G †ÿ‡Î e¨e¯’v I cwicv‡k^©i g‡a¨ kw³ wewbgq
NUv‡Z cv‡i| ‡hgb Dchy©³ Pv‡qi Kvc XvKbv w`‡q †X‡K w`‡j
ïay Zvc †ei n‡Z cv‡i wKšÍ ev®ú †ei n‡Z cv‡i bv|

3| iæ×Zvcxq e¨e¯’v t- G †ÿ‡Î e¨e¯’v I cwicv‡k^©i g‡a¨ kw³ 
I e¯‘i KYv wewbgq NUv‡Z cv‡i bv| ‡hgb Pv d¬v‡· ‡i‡L gyL
e× K‡i w`‡j Zvi wfZi †_‡K Zvc I ev®ú †ei n‡Z cv‡i bv|



ivg‡dvW© Ges Ryj cixÿv †_‡K cÖvß djvd‡ji wfwË‡Z Zvc I 
Kv‡Ri m¤ú‡K© ZvcMwZwe`¨vi cÖ_g m~Î ev Ry‡ji m~Î bv‡g
cÖwZwôZ nq| GB m~Î n‡Z hLb †Kv‡bv KvR m¤ú~Y©iæ‡c Zv‡c ev
Zvc m¤ú~Y©iæ‡c Kv‡R iæcvšÍwiZ nq, ZLb Zvc me©`v Kv‡Ri
mgvbycvwZK n‡e|
hw` W cwigvY KvR m¤ú~Y©iæ‡c Zv‡c cwiYZ nIqvq H cwigvY
Zvc Drcbœ nq Z‡e, 

ZvcMwZwe`¨vi cÖ_g m~Î e¨vL¨v Ki



Ry‡ji m~Î g‡Z Avgiv cvB, W∝ H
W= JH

JH = W
J = ௐ

ு
GLv‡b J GKwU aªæeK hv‡K Zv‡ci hvwš¿K mgZv ev Ry‡ji
aªæeK e‡j| GUv Drcbœ Zvc Ges icvšÍwiZ Kv‡Ri g‡a¨
mgZv iÿv K‡i|



Ry‡ji m~ÎwU n‡jv -
hLb †Kv‡bv KvR m¤ú~Y©iæ‡c Zv‡c ev Zvc m¤ú~Y©iæ‡c Kv‡R

iæcvšÍwiZ nq, ZLb Zvc me©`v Kv‡Ri mgvbycvwZK n‡e|
hw` W cwigvY KvR m¤ú~Y©iæ‡c Zv‡c cwiYZ nIqvq H cwigvY
Zvc Drcbœ nq Z‡e, Ry‡ji m~Î g‡Z Avgiv cvB, W∝ H.

W= JH
JH = W

J =  ௐ
ு

Zv‡ci hvwš¿K mgZv Gi e¨vL¨v (Ry‡ji m~‡Îi e¨vL¨v Ki) 



GLv‡b J GKwU aªæeK hv‡K Zv‡ci hvwš¿K mgZv ev
Ry‡ji aªæeK e‡j| GUv Drcbœ Zvc Ges icvšÍwiZ
Kv‡Ri g‡a¨ mgZv iÿv K‡i|
AZGe †h cwigvY KvR m¤ú~Y©iæ‡c Zv‡ci cwiYZ
n‡j GK GKK Zvc Drcbœ n‡e Zv‡K Zv‡ci hvwš¿K
mgZv e‡j| 
msÁv t- Dc‡ii mgxKiY n‡Z H=1, J=W|



K¬wmqvm Gi ZvcMwZwe`¨v cÖ_g m~Î t-
†Kv‡bv e¨e¯’v KZ…©K M„nxZ Zv‡ci wKQz Ask Gi AšÍt¯’ kw³ e„w× K‡i
Ges evwK Ask ewnt¯’ Kv‡R e¨q nq| 
†Kv‡bv ms¯’v‡K ∆ܳ cwigvY Zvc w`‡j hw` H ms¯’vi AšÍ¯’ kw³ ∆ܷ nq 
Ges ∆ܹ cwigvY ewn¯’ KvR nq,
Z‡e ∆ܳ = ∆ܷ + ∆ܹ

ÿz̀ ª cwieZ©‡bi †ÿ‡Î mgxKiY †_‡K †jLv hvq|
dܳ = ܷ݀ + ܹ݀

w¯’i ewnt¯’ Pvc P Gi weiæ‡× dv Gi AvqZ‡bi cÖmvi‡Yi Rb¨ †h ewnt¯’ 
KvR K‡i Zvi cwigvY ܹ݀=Pdv
[∆ܹ=F. ∆x=PA.∆x=P.dv]

dܳ = ܷ݀ + ݒ݀ܲ

K¬wmqvm Gi ZvcMwZwe`¨v cÖ_g m~ÎwU eY©bv Ki 



†h cwieZ©‡b †Kv‡bv M¨v‡mi Pvc I AvqZ‡bi cwieZ©b nq, wKš‘ 
ZvcgvÎv w¯’i _v‡K †mB cwieZ©b‡K m‡gvò cwieZ©b e‡j| Ges
†h c×wZ‡Z GB cwieZ©b msNwUZ nq Zv‡K m‡gvò cÖwµqv
e‡j| m‡gvÂ cÖwµqvq M¨v‡mi Pvc I AvqZ‡bi m¤úK© e‡q‡ji

m~Î †g‡b P‡j| A_©vr p∝ ଵ
∨

ev, pv=aªyeK

m‡gvò cwieZ©b wK I Gi kZ©mg~n ¸‡jv wjL



m‡gvÂ cwieZ©‡bi Rb¨ wb¤œwjwLZ kZ©mg~‡ni cÖ‡qvRb;
1| M¨vm‡K GKwU mycwicvnx cv‡Î ivL‡Z n‡e|
2| cv‡Îi PZz®úvk^©¯’ gva¨‡gi ZvcMÖnxZv ev Zvc aviYÿgZv D”P 
n‡Z n‡e| 
3| Pv‡ci cwieZ©b ax‡i ax‡i msNwUZ Ki‡Z n‡e|
4| cÖ‡qvRbxq Zvc MÖnY ev eR©‡bi Øviv ZvcgvÎv w¯’i _vK‡e|

m‡gvò cwieZ©‡bi kZ©mg~n t-



†h cwieZ©‡b †Kv‡bv Zvc evwni n‡Z mieivn Kiv nq bv ev M¨vm n‡Z
AcmviY Kiv nq bv A_P M¨v‡mi Pvc Ges AvqZ‡bi cwieZ©b N‡U Zv‡K
iæ×Zvc cwieZ©b ejv nq| ‡h cÖwµqvq wm‡÷g Zvc MÖnY K‡i bv ev eR©b
K‡i bv iæ×Zvcxq cÖwµqv e‡j|

iæ×Zvc cwieZ©b Gi msÁv `vI I kZ© ¸‡jv wjL



iæ×Zvc cwieZ©‡bi Rb¨ wb¤œwjwLZ kZ©mg~‡ni cÖ‡qvRb;
1| M¨vm‡K GKwU Kzcwievnx cv‡Î ivL‡Z n‡e|
2| cv‡Îi PZz®úvk^©¯’ gva¨‡gi ZvcMÖnxZv Kg n‡Z n‡e|
3| Pv‡ci cwieZ©b Lye `ªæZ msNwUZ Ki‡Z n‡e hv‡Z evB‡ii
mv‡_ Zvc Av`vb- cÖ`vb †Kv‡bv my‡hvM bv _v‡K|

iæ×Zvc cwieZ©‡bi kZ©mg~n t-



g‡bKwi, wmwjÛvi Gi g‡a¨ GK †gvj Av`©k M¨vm Av‡Q Ges
wc÷b Øviv &AvUKv‡bv Av‡Q| GB M¨v‡mi dQ cwigvY Zvc
cÖ‡qvM Kwi| G‡Z M¨v‡mi ZvcgvÎv e„w× cv‡e Ges †mB m‡½ 
M¨vm wKQz KvR Ki‡e A_v©r cÖ`Ë Zvc `yfv‡e e¨wqZ n‡e| awi, 
AvqZ‡bi cwieZ©b dV Ges ZvcgvÎvi cwieZ©b dT.
ZvcMwZwe`¨vi cÖ_g m~Î n‡Z cvB,
dQ= du+dw

dQ ௩dT+PdVܥ = ------------- (1)
GLv‡b, 
du = ௩dT = wܥ ’̄i AvqZ‡b M¨v‡mi Av‡cwÿK Zvc I M¨v‡mi ZvcgvÎv cwieZ©b nq 
hv AšÍ ’̄ kw³‡K e„w× cvq Ges dw=PdV = wbw ©̀ó Pv‡c M¨v‡mi AvqZb cÖmvi‡Yi
Rb¨ K…Z Kv‡Ri cwigvY|

iæ×Zvc cwieZ©‡b Pvc I AvqZ‡bi g‡a¨ m¤úK© t- Pܸఊ= aªæeK|



Avgiv Rvwb, iæ×Zvc cÖwµqvq evB‡ii mv‡_ M¨v‡mi Zv‡ci †Kv‡bv Av`vb cÖ`vb N‡U bv| 
AZGe, dQ = 0  ------(2)
(1) bs I (2) bs mgxKiY n‡Z cvB, 
௩dT+PdV= 0 ------------(3)ܥ
c~bivq, Av`©k M¨v‡mi †ÿ‡Î, PV=nRT ev, PV=1.RT

ev, PV=RT ---------(4) 
[GLv‡b 1 ‡gvj Av ©̀k M¨v‡mi †ÿ‡Î R †gvjvi M¨v‡mi aªæeK] 
D³ (4) bs mgxKiY‡K AšÍixKiY ev e¨eKjb K‡i cvB, 

PdV+VdP=RdT+TdR dR=0
ev, RdT = PdV+VdP

ev, dT= PdV+VdP
R

ev, ܥ௩(PdV+VdP
R ) + PdV= 0 

[ (3) bs mgxKi‡Y dT Gi gvb ewm‡q cvB]



ev, ஼ೡ ௉ௗ௏ା௏ௗ௉ ାோ௉ௗ௏
R =0

ev, ܥ௩ ܸܲ݀ + ܸ݀ܲ + ܴܸܲ݀ = 0 (∵ ܴ = (௏ܥ−௉ܥ
ev, ௩ܥ ܸܲ݀ + ܸ݀ܲ + 0 = ܸ݀ܲ(௏ܥ−௉ܥ)
ev, ௩ܸܲ݀ܥ + ௩ܸ݀ܲܥ + ௉ܸܲ݀ܥ − ௏ܸܲ݀ܥ =0
ev, ܥ௩ܸ݀ܲ+ ௉ܸܲ݀= 0ܥ

ev,
஼ೡ௏ௗ௉

஼ೡ
+ ஼ು௉ௗ௏

஼ೡ
= 0 (Dfqc‡ÿ ܥ௩  Øviv fvM K‡i cvB)

ev, ܸ݀ܲ+ܸ݀ܲߛ =0 (†h‡nZz
஼ು
஼ೡ

 (ߛ=
௏ௗ௉
௉௏

+ ఊ௉ௗ௏
௉௏

=0 (Dfqc‡ÿ ܸܲ Øviv fvM K‡i ) 



ev, 
ௗ௉
௉

+ ఊௗ௏
௏

=0 ------------ (5)
GLb (5) bs mgxKiY Gi Dfqc‡ÿ mgvKjb K‡i cvB

∫ ௗ௉
௉

+ ߛ ∫ ௗ௏
௏

= 0
ev, log௘ ܲ+ ߛ log௘ ܸ = aªyeK

ev, log௘ ܲ+ log௘ܸఊ = log௘  ܭ
ev, log௘( ܲ × ܸఊ) = log௘ ܭ
ev, ܸܲఊ= K
∴ ܸܲఊ= K

AZGe, iæ×Zvc cwieZ©‡b Pvc I AvqZ‡bi g‡a¨ m¤úK© t- Pܸఊ= aªæeK|

⸪ (log௘ ܭ = aªyeK)

⸪න
ݔ݀
ݔ

= log௘  ݔ



Avgiv Rvwb, Av`©k M¨v‡mi †ÿ‡Î, PV = nRT
ev, PV =1.RT

ev, PV = RT

ev, P = RT
V ---------------(6)

cybivq iæ×Zvc cwieZ©‡b Pvc I AvqZ‡bi g‡a¨ m¤úK© Avgiv cvB,    
Pܸఊ= aªæeK

ev,
RT
V × ܸఊ= aªæeK [ P Gi gvb ewm‡q cvB]

ev,
T
V × ܸఊ=

aªæeK
R

ev, Tܸିଵܸఊ= aªæeK
∴ Tܸఊିଵ = aªæeK

iæ×Zvc cwieZ©‡b ZvcgvÎv I AvqZ‡bi g‡a¨ m¤úK© 
Tܸఊିଵ= aªæeK|



Avgiv Rvwb M¨v‡mi `ywU Av‡cwÿK Zvc Av‡Q, GKwU C௣ Ges AciwU C௏| 
G‡`i g‡a¨ cv_©K¨ †ei Ki‡Z n‡e| GKwU Av`©k M¨v‡mi `yB Av‡cwÿK
Zv‡ci g‡a¨ cv_©K¨ Ki‡Z wM‡q Zvc Kzcwievnx c`v‡_©i GKwU Ave× †PvO
wbB| g‡bKwi, †PvO C | ‡Pv‡Oi g‡a¨ GKwU nvjKv Nl©Y k~b¨ I evqy wbiæ×
wc÷b webv evavq PjvPj Ki‡Z cv‡i| g‡bKwi, wc÷bwU D | wc÷bwUI
Kzcwievnx c`v‡_©i ˆZix| GB Ave× †Pv‡O 1 †gvj cwigvY M¨vm wbB| GLb
M¨vmwUi AvqZb w¯’i †i‡L Gi ZvcgvÎv dT cwigvY e„w× Kwi|

GKwU Av ©̀k M¨v‡mi †ÿ‡Î ௣ܥ I ܥ௩ Gi g‡a¨ cv_©K¨ ‡ei Ki|
A_ev cÖgvY Ki †h,  ܥ௣ - C௏ = R



hw` w¯’i AvqZ‡b M¨v‡mi Av‡cwÿK Zvc C௏ nq Z‡e M¨vm
KZ…©K M„nxZ Zvc = fi × Av‡cwÿK Zvc × ZvcgvÎv
cv_©K¨ =1× C௏× dT= C௏dT
M¨v‡mi ZvcgvÎv e„w×i cwigvY GK †Kjwfb n‡j M¨vm KZ…©K 
M„nxZ Zvc = C௏×1= C௏ Ryj
g‡bKwi, w¯’i Pv‡c M¨v‡mi ‡gvjvi Av‡cwÿK Zvc ௣A_©vrܥ
w¯’i Pv‡c 1 †gvj †Kv‡bv GKwU M¨v‡mi ZvcgvÎv 1 wWwMÖ
‡Kjwfb e„w×‡Z ܥ௣cwigvY Zv‡ci cÖ‡qvRb n‡e, M¨v‡mi
mieivnK…Z GB Zvc `yB fv‡M e¨wqZ n‡e|



Gi GKwU Ask M¨v‡mi ZvcgvÎv evo‡e Ges Aci Ask 
evwn¨K Pvc Gi weiæ‡× M¨v‡mi AvqZb e„w× KvR K‡i| awi, 
Pv‡ci weiæ‡× M¨v‡mi AvqZb e„w×i d‡j wc÷bwU cwigvY
`~iZ¡ evB‡i m‡i †Mj| AZGe Kv‡Ri cwigvY = ej × miY
=Pvc × †ÿÎdj × miY [ ej = Pvc × ‡ÿÎdj ]
= P×A × x ; GLv‡b dV= M¨v‡mi cÖmvwiZ AvqZb = A . X
AZGe Kv‡Ri cwigvY = PdV

AZGe ௣ܥ = C௏ + Kv‡Ri cwigvY
ev, ܥ௣ = C௏+ P.dV …………….. (1) 
Avgiv Rvwvb, Av`©k M¨v‡mi †ÿ‡Î
PV = RT ………………(2) 



hw` Pvc w¯’i _v‡K, Z‡e (2) mgxKiY†K AšÍixKiY ev
e¨eKjb K‡i cvB, P.dV+V.dP =R.dT+ T.dR
ev P.dV +V.0= R.dT+ T.0

ev P.dV= RdT = R ……………..(3) 
(1) I (3) bs mgxKiY n‡Z cvB,
௣ܥ = C௏+ P. dV

ev ௣ܥ = C௏+ RdT
∴ ௣ܥ - C௏ = R
A_v©r M¨v‡mi `yB Av‡cwÿK Zv‡ci cv_©K¨ ev AšÍi dj
M¨vm aªæeK Gi mgvb|



4_© Aa¨vq t-ZvcMwZwe`¨vi 2q m~Î|

cÖZ¨vMvgx Ges AcÖZ¨vMvgx cÖwµqv wK I G‡`i cv_©K¨
†`LvI| ZvcMwZwe`¨vi 2q m~Î wjL| GbUªwc wK I Zvi
Zvrch© †`LvI| ܥ௣ I ܥ௩ wK I cÖgvY Ki †h, -௣ܥ
C௏ = R| 



c~‡e©i Ávb hvPvB

M¨v‡mi Av‡cwÿK Zvc I †gvjvi Av‡cwÿK Zvc ev †gvjvi
ZvcaviY ÿgZv wK, cÖZ¨vMvgx Ges AcÖZ¨vMvgx cÖwµqv wK, 
௣ܥ I ܥ௩ wK I Bnv w`‡q wK K‡i Ges wK cÖgvY Kiv hvq| 



Avgiv Rvwb, M¨v‡m Zvc cÖ‡qvM Ki‡j ZvcgvÎv e„w× mv‡_ mv‡_  
Gi AvqZb I Pvc e„w× cvq| wKš‘ KwVb I Zij c`v‡_©i †ÿ‡Î
Giæc nq bv ej‡jB P‡j| myZivs M¨v‡mi Av‡cwÿK Zv‡ci
msÁvq AvqZb I Pv‡ci D‡jøL _vKv GKvšÍ cÖ‡qvRb| AvqZb
I Pv‡ci g‡a¨ KLbI AvqZb‡K Avevi KLbI Pvc‡K w¯’i ivLv
nq e‡j M¨v‡mi `ywU Av‡cwÿK Zvc Av‡Q ;
h_v t-

(1) w¯’i AvqZ‡b M¨v‡mi Av‡cwÿK Zvc (௩ܥ)
(2) w¯’i Pv‡c M¨v‡mi Av‡cwÿK Zvc (௣ܥ)

M¨v‡mi Av‡cwÿK Zvc



AvqZb w¯’i †i‡L GKK f‡ii †Kv‡bv GKwU M¨v‡mi
ZvcgvÎv 1 wWwMÖ e„w×‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq, 
Zv‡K w¯’i AvqZ‡b M¨v‡mi Av‡cwÿK Zvc e‡j| Bnv‡K
௩ܥ Øviv cÖKvk Kiv nq|

(1) w¯’i AvqZ‡b M¨v‡mi Av‡cwÿK Zvc(ܥ௩) t-



Pvc w¯’i †i‡L GKK f‡ii †Kv‡bv GKwU M¨v‡mi ZvcgvÎv 1 
wWwMÖ e„w×‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq, Zv‡K w¯’i Pv‡c
M¨v‡mi Av‡cwÿK Zvc e‡j| Bnv‡K ௣ܥ Øviv cÖKvk Kiv

nq|

(2) w¯’i Pv‡c M¨v‡mi Av‡cwÿK Zvc(ܥ௣) t-



1 †gvj Av`k© †Kv‡bv GKwU M¨v‡mi ZvcgvÎv 1 wWwMÖ e„w×‡Z †h 
cwigvY Zv‡ci cÖ‡qvRb nq, Zv‡K †gvjvi Av‡cwÿK Zvc ev
†gvjvi ZvcaviY ÿgZv e‡j| G‡K C Øviv cÖKvk Kiv nq|
m †gvj M¨v‡mi ZvcgvÎv ∆T evov‡Z hw` Ryj ∆Q Zv‡ci

cÖ‡qvRb nq, Z‡e msÁvbymv‡i C = 
∆Q

௠∆T Gi `ywU †gvjvi
Av‡cwÿK ZvcI i‡q‡Q; h_v:-

†gvjvi Av‡cwÿK Zvc ev †gvjvi ZvcaviY ÿgZv t-



Pvc w¯’i †i‡L 1 †gvj †Kv‡bv GKwU M¨v‡mi ZvcgvÎv 1 
wWwMÖ ‡Kjwfb e„w×‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq, 
Zv‡K w¯’i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc
e‡j| Bnv‡K ௣ܥ Øviv cÖKvk Kiv nq| Pvc w¯’i †i‡L
m †gvj M¨v‡mi ZvcgvÎv ∆T evov‡Z hw` Ryj ∆Q

Zv‡ci cÖ‡qvRb nq, Z‡e msÁvbymv‡i  =௣ܥ
∆Q

௠∆T

(1) w¯’i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc(ܥ௣) t-



AvqZb w¯’i †i‡L 1 †gvj †Kv‡bv GKwU M¨v‡mi ZvcgvÎv 1 
wWwMÖ †Kjwfb e„w×‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq, 
Zv‡K w¯’i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc e‡j| 
Bnv‡K ௩ܥ Øviv cÖKvk Kiv nq| AvqZb w¯’i †i‡L m
†gvj M¨v‡mi ZvcgvÎv ∆T evov‡Z hw` Ryj ∆Q Zv‡ci

cÖ‡qvRb nq, Z‡e msÁvbymv‡i ௩ܥ = 
∆Q

௠∆T
cixÿvq †`Lv †M‡Q ܥ௣ Gi gvb ௩ܥ A‡cÿv †ewk nq|

(2) w¯’i AvqZ‡b M¨v‡mi ‡gvjvi Av‡cwÿK Zvc(ܥ௩) t-



†Kv‡bv ms¯’v ev wm‡÷g hLb GK Ae¯’v n‡Z Ab¨ Ae¯’vq
hvq, ZLb Ae¯’vi GB cwieZ©b `yB cÖwµqvq msNwUZ nq, 
h_v t- (1) cÖZ¨vMvgx Ges

(2) AcÖZ¨vMvgx|

cÖZ¨vMvgx Ges AcÖZ¨vMvgx cÖwµqv



ZvcMwZwe`¨vi `„wó‡KvY n‡Z Avgiv †mB cÖwµqv‡K
cÖZ¨vMvgx ej‡ev hv m¤§~Lg~Lx cwieZ©‡bi ci wecixZg~Lx
n‡q cÖZ¨veZ©b Ki‡Z cv‡i Ges m¤§~L I wecixZg~Lx
cwieZ©‡bi cÖwZ Í̄‡i Zvc I Kv‡h©i djvdj mgvb I 
wecixZg~Lx nq|

cÖZ¨vMvgx cÖwµqv t-



D`vniY t- ev¯Íe †ÿ‡Î m¤ú~Y cÖZ¨vMvgx cÖwµqvi
D`vniY †`Iqv m¤¢e ci bq| Z‡e wKQz wKQz cÖwµqv
Av‡Q hv‡`i‡K AvcvZfv‡e cÖZ¨vMvgx cÖwµqv ejv
†h‡Z cv‡i| 
(1) Lye ax‡i ax‡i msNwUZ Ki‡j m‡gvò Ges
iy×Zvc cwieZ©b cÖZ¨vMvgx n‡e| KviY G‡ÿ‡Î
Nl‡Y©i b¨vq Aeÿqx ej bv _vKvq Ges cÖwµqvwU Lye 
ax‡i ax‡i msNwUZ nIqvq cwienY, cwiPjb I 
wewKi‡Yi `iæY Zvc ev kw³ ÿq nq bv|



‡h cÖwµqv m¤§yLMvgx nIqvi ci wecixZg~Lx n‡q cÖZ¨veZ©b
Ki‡Z cv‡i bv, Zv‡K AcÖZ¨vMvgx cÖwµqv e‡j| AcÖZ¨vMvgx
cÖwµqv nVvr Ges ¯^Ztù‚Z©fv‡e msNwUZ nq| cÖK…wZ‡Z me 
cÖwµqv ¯^Ztù‚Z©fv‡e N‡U _v‡K| myZivs cÖvK…wZK cÖwµqv
gvÎB AcÖZ¨vMvgx| GB cÖwµqvq ms¯’v KLbB Zvi cÖv_wgK
Ae¯’vq wd‡i hvevi cÖeYZv †`Lv hvq bv| 

AcÖZ¨vMvgx cÖwµqv t-



D`vniY t-
(1) ˆe ỳ¨vwZK †iv‡ai ga¨ w`‡q we ÿ̀ r cÖevwnZ
n‡j Zvc m„wó nq| GwU GKwU AcÖZ¨vMvgx
cÖwµqv|
(2) e› ỳK n‡Z ¸wj Qzo‡j eviæ‡`i we‡ùviY
N‡U| GB we‡ùviY AwZ ª̀æZ msNwUZ nq| GB 
cÖwµqv AcÖZ¨vMvgx| 



Zvc BwÄb:- Zvc kw³‡K  w`‡q KvR Kiv‡Z n‡j cÖ‡qvRb GKwU
hvwš¿K e¨e¯’vi , GB hvwš¿K e¨e¯’v‡KB Zvc BwÄb| R¦vjvwb
†cvov‡bvi e¨e¯’vi Dci wbf©I K‡I BwÄb‡K cÖavbZ `yBfv‡e fvM
Kiv hvq h_v;- 1| ewn`©n BwÄb 2| AšÍ`©n BwÄb
1| ewn`©n BwÄb t- †h BwÄ‡b R¦vjvwbi `nb wµqv BwÄ‡bi g~j
As‡ki evB‡i N‡U, Zv‡KB ewn`©n BwÄb e‡j| ev®úxq BÄb GKwU
ewn`©n BwÄb|
2| AšÍ`©n BwÄb t- †h BwÄ‡b R¦vjvwbi `nb wµqv BwÄ‡bi g~j
As‡ki wfZ‡i N‡U, Zv‡KB AšÍ`©n BwÄb e‡j| ‡c‡Uªvj BwÄb, 
wW‡Rj BwÄb GKwU ewn`©n BwÄb|



cÖZ¨vMvgx I AcÖZ¨vMvgx cÖwµqvi gv‡Si cv_©K¨¸‡jv wb‡P †`Iqv n‡jv -

AcÖZ¨vMvgxcÖZ¨vMvgx
(1) †h cÖwµqv wecixZg~Lx n‡q cÖZ¨veZ©bi
Ki‡Z cv‡i bv Zv‡K AcÖZ¨vMvgx cÖwµqv
e‡j| 

(1) †h cÖwµqv wecixZg~Lx n‡q cÖZ¨veZ©b K‡i
Ges m¤§~LeZx© I wecixZg~Lx cÖwµqvi cÖwZ
Í̄‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ

nq †mB cÖwµqv‡K cÖZ¨vMvgx e‡j|

(2) Kg©©kxj ms ’̄v cÖv_wgK Ae ’̄vq wd‡i
Av‡m bv|

(2) Kg©©kxj ms ’̄v cÖv_wgK Ae ’̄vq wd‡i
Av‡m|

(3) GwU AwZ ª̀æZ cÖwµqv|(3) GwU AwZ axi cÖwµqv|

(4)  ZvcMZxq mvg¨ve ’̄v eRvq iv‡L bv|(4) ms ’̄v ZvcMZxq mvg¨ve ’̄v eRvq iv‡L|

(5) GB cÖwµqvq Aeÿqx djvdj „̀ó nq|(5) GB cÖwµqvq Aeÿqx djvdj „̀ó nq bv|

cÖZ¨vMvgx I AcÖZ¨vMvgx cÖwµqvi gv‡S cv_©K¨ wjL ? 



Avgiv Rvwb †h, hvwš¿Kkw³,kãkw³,Av‡jvK kw³ cÖf…wZ wewfbœ
cÖKvi kw³ AwZ mn‡R Zvckw³‡Z iæcvšÍwiZ nq| wKš‘ 
Zvckw³‡K AwZ mn‡R Ab¨kw³‡Z iæcvšÍi Kiv hvq bv| Z‡e
Zvc kw³‡K Ab¨ kw³‡Z iæcvšÍi Ki‡Z n‡j h‡š¿i cÖ‡qvRb| 
GB hš¿B Zvc BwÄb bv‡g cwiwPZ|
weÁvbx Kv‡Yv© GB wm×všÍ Av‡m †h Zvc‡K KLbB m¤ú~Y©iy‡c

Kv‡R iæcvšÍi Kiv m¤¢eci bq| 

ZvcMwZwe`¨vi 2q m~Î t-



K¬wmqv‡mi wee„wZ t- evB‡ii †Kv‡bv kw³i mvnv‡h¨
e¨wZ‡i‡K †Kv‡bv ¯^qswµq h‡š¿i c‡ÿ wbb¥ ZvcgvÎvi
†Kv‡bv e¯‘ n‡Z D”P ZvcgvÎvi †Kv‡bv e¯‘‡Z Zv‡ci
¯’vbvšÍi m¤¢e bq| 

cø̈ vsK Gi wee„wZ t- †Kv‡bv
Zvc Drm n‡Z AbeiZ Zvc
†kvlY Ki‡e Ges m¤ú~Y©iæ‡c
Kv‡R iæcvšÍwiZ n‡e Giæc
GKwU Zvc BwÄb ˆZwi Kiv
m¤¢e bq|



iæ×Zvc cÖwµqvq e¯‘i †h Zvcxq ag© w¯’i _v‡K, Zv‡K
GbUªwc e‡j| 
Ab¨fv‡e, GbUªwc n‡jv e¯‘i Ggb GKwU †fŠZ ag© hv
iæ×Zvc cÖwµqvi w¯’i _v‡K|

GbUªwc wK Ges Gi Zvrch© ¸‡jv wjL



ZvcMwZwe`¨vq GbUªwci ¸iæZ¡ Acwimxg| Gi wbb¥wjwLZ
Zvrch© i‡q‡Q -
(1) GbUªwc GKwU cÖvK…wZK ivwk hvi gvb Zvc I cig 
ZvcgvÎvi Abycv‡Zi mgvb| 
(2) GwU e¯‘i GKwU Zvcxq ag© hv Zvc mÂvj‡bi w`K
wb‡`©k K‡i| 
(3) GwU e¯‘i ZvcMZxq Ae¯’v wbav©i‡Y mnvqZv K‡i| 
(4) GwU ZvcgvÎv, Pvc,AvqZb, AšÍwbwn©Z kw³, Pz¤^Kxq
Ae¯’vi b¨vq †Kv‡bv e¯‘ Ae¯’v cÖKvk Kiv nq| 
(5) ZvcgvÎv I Pv‡ci b¨vq G‡K Abyfe Kiv hvq bv|

GbUªwc Zvrch© 



GKwU mxmvi ey‡jU †Kv_vI evavcÖvß n‡q ZvcgvÎv 150K e„w× †cj, hw` 
Ab¨ †Kv‡bvfv‡e Zvc bó bv nq Z‡e ey‡j‡Ui †eM KZ? mxmvi Av‡cwÿK
Zvc S=126 J ݇݃ିଵ݇ିଵ.

GLv‡b, 
Av‡cwÿK Zvc,
S=126J ݇݃ିଵ݇ିଵ

ZvcgvÎv e„w×,
ߠ∆ =150K
ey‡j‡Ui †eM, V=?

mgvavb, 
awi, ey‡j‡Ui †eM = v mିݏଵ

Ges ey‡j‡Ui fi = mkg
GLv‡b ey‡jU KZ…©K K…ZKvR = ey‡j‡Ui MwZkw³ = 
Drcbœ M„nxZ Zvc Q= ms∆ߠ
K…ZKvR w mwÂZ MwZkw³ wn‡m‡e _v‡K Zvc

w= ܧ௞ = ଵ
ଶ

ଶ= Drcbœݒ݉ M„nxZ Zvc Q
ଵ
ଶ

=ଶݒ݉ ms∆ߠ
=ଶݒ 2 s ∆ߠ

= 2×126×150
ଶ =37800ݒ
V= 37800

=194.42 mିݏଵ



mgvavb, 
ZvcMwZwe`¨vi 1g m~Î †_‡K 
Avgiv cvB, dQ=du+dw
dQ - dw =du
du= dQ - dw
=1200- (- 400)

=1200 +400
=1600J

GLv‡b, Zvc †kvlY K‡i, dQ=1200J
e¨e¯’v Dci KvR m¤úv`vb K‡i,
ݓ݀ = - 400J
[⸪ e¨e¯’v(e¯‘) Øviv KvR m¤úvw`Z
n‡j abvZ¡K Ges e¨e¯’vi Dci KvR
m¤úvw`Z n‡j FbvZ¡K n‡e]
e¨e¯’vi AšÍt¯’kw³, du=?

‡Kv‡bv e¨e¯’v 1200J Zvc †kvlY K‡i Ges e¨e¯’vi Dci 400J 
KvR m¤úv`vb K‡i| e¨e¯’vi AšÍt¯’kw³i cwigvY wbY©q Ki| 



‡Kv‡bv e¨e ’̄v 0.01kg cvwb‡K  0℃ n‡Z 10℃ ZvcgvÎvq DËß Kiv
n‡jv| GbUªwci cwieZ©b wbY©q Ki|

GLv‡b, m= 0.01kg
S=4200 J ݇݃ିଵ݇ିଵ

ଵܶ = 0℃ = 0 + 273 ܭ
= ,ܭ273

ଶܶ= 10℃ = 10 + 273 ܭ
                = ,ܭ283
GbUªwci cwieZ©b, ds=?

mgvavb, g‡bKwi, GbUªwci cwieZ©b= ds
Avgiv cvB, ds=∫ ௗொ

்
మ்

భ்

=∫ ௠௦ௗ்
்

మ்

భ்

ݏ݉= ∫ ௗ்
்

మ்

భ்

= log ܶ ݏ݉
భ்
మ்

= ݏ݉ log ଶܶ − log ଵܶ

log]ݏ݉ = మ்

భ்
]

=0.01× 4200 ×[log ଶ଼ଷ
ଶ଻ଷ

] 
= 0.01× 4200× logଵ଴ 283 − logଵ଴ 273
= 0.01× 4200 × 2.4527 −2.4361
=1.509 J ݇ିଵ



5g Aa¨vq t- w ’̄i Zwor

Avavb I Avav‡bi cÖK…wZ, Kzj‡¤^ m~Î, Zwo‡ÿÎ, Zwor
wefe, Zwor cÖve‡j¨, Zwor ZxeªZv ev cÖve‡j¨ I Zwor
wefe Gi g‡a¨ m¤ú©K, Zwor †ÿ‡Îi †Kv‡bv we› ỳi
wef‡ei ivwkgvjv wbY©q|



Avavb ev Pv‡R©i msÁv t-
c`v_© m„wóKvix †gŠwjK Kyvmg~‡ni †gŠwjK I ˆewkó¨g~jK ag©‡KB Avavb ev

PvR© e‡j| †cÖvU‡bi Avavb n‡jv abvZ¡K Ges B‡jKUªb Avavb‡K FbvZ¡K aiv
nq| wbDUª‡bi ‡Kvb Avavb †bB|
Avav‡bi cÖK…wZ t-
Avgiv Rvwb, Nl©‡Y PvR© Drcbœ nq| Nl©‡Yi d‡j wewfbœ e¯’z‡Z Drcbœ Pv‡R©i
cÖK…wZ GK iKg nq bv| GKwU‡Z m„ó Pv‡R©i cÖK…wZ AciwU‡Z m„ó Pv‡R©i
cÖK…wZi wecixZ| cÖK…wZ Abymv‡i PvR© `yB cÖKvi h_vt- 1| abvZ¡K PvR© I 2| 
FbvZ¡K PvR©|



wb‡b¥i cixÿv †_‡K Avgiv Pv‡R©i cÖK…wZ wbY©q Ki‡Z cvwi-
GKwU KvP `Û wbB| GwU‡K GK UyKiv ïK‡bv †ikgx Kvco
w`‡q Nl©Y Kwi Ges `ÛwU‡K wm‡éi myZv w`‡q Szwj‡q w`B| 
G‡Z KvP`ÛwU PvR©iZ Ae¯’vq _vK‡e| GLb Aci GKwU
KvP`ÛwU‡K Abyiæcfv‡e ‡ikwg Kvco Øviv N‡l SzjšÍ
KvP`ÛwUi wbKU awi| †`Le SzjšÍ KvP`ÛwU LvwbKUv m‡i
wM‡q‡Q ev Gi ci¯úi weKl©Y Ki‡Q|



Gevi GKwU B‡evbvBU `Û‡K GK LÛ d¬v‡bj Kvco ev ckwg Kvco
Øviv Nl©Y Kwi Ges SzjšÍ KvP`‡Ûi wbK‡U Avwb| †`Le KvP`ÛwU
B‡evbvB‡Ui w`‡K m‡i Avm‡Q, ev ci¯úi‡K AvKl©Y Ki‡Q| Avevi
GKwU B‡evbvB‡Ui `Û‡K d¬v‡bj ev ckwg Kvco Øviv N‡l c~‡e©i
B‡evbvBU `‡Ûi wbK‡U Szwj‡q w`B| †`Le Giv ci¯úi‡K weKl©Y
Ki‡Q|
Dc‡ii cixÿv n‡Z cÖgvwYZ nq †h, †ik‡gi Nl©‡Y KvP`‡Û Drcbœ
PvR© d¬v‡b‡ji Nl©‡Y B‡evbvB‡U Drcbœ Pv‡R©I wecixZ agx©| ZvB
ejv hvq , Nl©‡Yi d‡j `yBU wecixZ cÖK…wZi PvR© Drcbœ nq|



Avav‡bi AvKl©Y I weKl©Y m~Ît-
1| AvKl©Y m~Î t-
wecixZ agx© PvR© ci¯úi‡K AvKl©Y K‡i, Zv‡K AvKl©Y

m~Î e‡j| ‡hgb ab PvR© I FY PvR© ci¯úi‡K AvKl©Y
K‡i|

2| weKl©Y m~Î t-
mgagx© PvR© ci¯úi‡K weKl©Y K‡i, Zv‡K weKl©Y m~Î

e‡j| ‡hgb ab PvR© I ab PvR© ci¯úi‡K weKl©Y
K‡i|



Kzj‡¤^i m~Î t- Avgiv Rvwb, `yBwU wecixZRvZxq Avavb ci¯úi
AvKl©YK‡i, Avi mgRvZxq Avavb ci¯úi‡K weKl©Y K‡i| `ywU
Avav‡bi ga¨eZx© G AvKl©Y ev weKl©Y e‡ji gvb wbf©i K‡i|
m~Î t-
wbw`ó gva¨‡g `ywU we›`y Avav‡bi g‡a¨ wµqvkxj AvKl©Y ev weKl©Y
e‡ji gvb AvavbØ‡qi ¸bd‡ji mgvbycvwZK| G‡`i ga¨eZx© `~i‡Z¡i
e‡M©i e¨¯ÍvbycvwZK Ges GB ej AvavbØ‡qi ms‡hvRK mij †iLv
eivei wµqv K‡i|



aivhvK, AI B we› ỳ‡Z Aew ’̄Z ỳwU Avav‡bi cwigvY h_vµ‡g ݍଵGes ଶ G‡`iݍ ga¨eZx© 
~̀iZ¡ d G‡`i g‡a¨ wµqvgxj AvKl©Y ev weKl©Y ej‡K w ’̄i Zwor ej e‡j Ges G e‡ji

gvb n‡j F, Kzj‡¤̂i m~Îvbymv‡i,
F α ଶݍଵݍ hLb, d w ’̄i _v‡K|

F α ଵ
ௗమ hLb, ݍଵGes ଶ wݍ ’̄i _v‡K|

  ݀, ଵGesݍ   ଶݍ mKj ivwkB cwieZ©bkxj ivwk ZLb,
F α ௤భ௤మ

ௗమ

F = C ௤భ௤మ
ௗమ GLv‡b GKwU mgvbycvwZK aªæeK, hvi gvb ivwk¸‡jvi GKK Ges we› ỳ

AvavbØ‡qi ga¨eZx© gva¨‡gi cÖK…wZ Dci wbf©i K‡i| G aªæeK‡K A‡bK mgq Kzj¤̂ aªæeK
ejv nq|



Zwor gva¨gv‡¼i msÁv t- †h †Kv‡bv `ywU Avav‡bi g‡a¨ w`wkó
`~i‡Z¡ k~b¨¯’v‡b wµqvkxj ej Ges H `yB Avav‡bi g‡a¨ H 
GKB `~i‡Z¡ Ab¨ gva¨‡g wµqvkxj e‡ji AbycvZ GKwU aªæe
msL¨v nq| G aªæe msL¨v‡K H gva¨‡gi Zwo gva¨gv¼ e‡j| 
G‡K K Øviv cÖKvk Kiv nq|
aiv hvK F = k~b¨¯’v‡b `ywU Avav‡bi ga¨Kvi ej,
௠= ‡h †Kvbܨ gva¨‡g GKB `~i‡Z¡ `ywU Avav‡bi ga¨Kvi ej
H gva¨‡gi Zwor gva¨gv¼ K 

⸫ K = F
ி೘



Zwor †ÿÎ t- GKwU AvwnZ e¯‘i Pviw`‡K †h AÂje¨vcx Zvi
cÖfve eRvq _v‡K A_v©r Ab¨ †Kv‡bv AvwnZ e¯‘i Avbv n‡j ‡mwU
AvKl©Y ev weKl©Y ej jvf K‡i †mB AÂj‡K H AvwnZ e¯‘i
ej‡ÿÎ ev Zwor‡ÿÎ e‡j| ZvwË¡Kfv‡e GKwU ZworMÖ¯Í e¯‘i
Zwor‡ÿÎ Amxg ch©šÍ we¯Í…Z|



Zwor cÖvej¨ t- Zwor‡ÿ‡Îi †Kv‡bv we›`y‡Z GKwU GKK 
abvZ¡K ciL Avavb ¯’vcb Ki‡j †mwU †h ej Abyfe K‡i, 
Zv‡K H we›`yi Zwor cÖvej¨ e‡j| †Kv‡bv ZworMÖ¯’ e¯‘i
Zwor †ÿ‡Îi g‡a¨ me©Î Gi cÖfve mgvb _v‡K bv | wewfbœ
we›`y‡Z Gi cÖfve wewfbœ nq|



Zwor wefe t- Amxg †_‡K cÖwZ GKK abvZ¡K Avavb‡K
cwievn‡Ki Lye wbK‡U Avb‡Z Zwor ej Øviv ev Zwor e‡ji
weiæ‡× †h cwigvY KvR m¤úbœ nq , Zv‡KB H cwievn‡Ki
Zwor wefe e‡j| †Kv‡bv AvwnZ e¯‘i Zwor‡ÿ‡Îi g‡a¨ GKwU
Avavb‡K GK we›`y †_‡K Ab¨ we›`y‡Z ¯’vbvšÍi Ki‡Z n‡j wKQz
KvR m¤úbœ nq|



Zwor cÖvej¨ ev Zwor ZxeªZv I Zwor wef‡ei m¤úK© t-
awi, A Ges B Zwor‡ÿ‡Îi g‡a¨ Aew¯’Z wbKeZx© `ywU we›`y|
Avevi awi, A we›`yi wefe hw` ஺ܸ , B we›`yi wefe hw` ஻ܸ nq, 
Z‡e wefe cv_©K¨ n‡e = ஺ܸ - ஻ܸ 
GLb Ges we›`yi KvQvKvwQ nIqvq we›`y `ywU‡Z Zwor cÖve‡j¨i gvb
cÖvq GKB aiv hvq| awi, GB cÖve‡j¨i gvb=E 



GLb GKK abvZ¡K Avavb‡K †_‡K we›`y‡Z Avb‡Z †h KvR
Ki‡Z n‡e Zvi cwigvY = cÖve‡j¨×`~iZ¡& 
E×AB
wKš‘ GKK abvZ¡K Avavb‡K †_‡K we›`y‡Z Avb‡Z †h KvR
Kiv jv‡M †mB Kv‡Ri cwigvY H we›`y `ywUi wefe cv_©‡K¨i
mgvb| mgvb Zvn‡j
wefe cv_©K¨=Kv‡Ri cwigvY ev,
A_v©r ஺ܸ - ஻ܸ =E×AB
ev, E×AB= ஺ܸ - ஻ܸ 
ev, E×r = ஺ܸ - ஻ܸ 
⸫ E= ௏ಲ − ௏ಳ

r



Zwor †ÿ‡Îi †Kv‡bv we›`yi wef‡ei ivwkgvjv t-
aiv hvK, K gva¨gv¼wewkó †Kv‡bv gva¨‡g A we›`y‡Z +q cwigvY Avavb
¯’vwcZ Av‡Q| A we›`y †‡_‡K r `~i‡Z¡i B we›`y‡Z wefe wbY©q Ki‡Z
n‡e|
A  we›`y‡Z +q ¯’vwcZ Avav‡bi Rb¨ B we›`y‡Z GKK abvZ¡K Avav‡bi

Dci ej Z_¨ Zwor cÖvej¨ n‡e| E= ଵ
ସగ∈బ௄

௤
௥మ-----------------(1)



Zwor cÖve‡j¨i w`K BC eivei|
GLb GB GKK abvZ¡K Avavb‡K BA eivei AwZ ÿz`ª dr
`~iZ¦ cwigvY mwi‡q D we›`y‡Z Avb‡Z m¤úbœ Kv‡Ri cwigvY
GB `yB we›`yi wefe cv_©K¨ dV Gi mgvb|
dV = GKK abvZ¡K Avav‡bi Dci ej × e‡ji w`‡K
mi‡Yi Dcvsk
dV=E × dr.cos 180଴

dV=E × dr.(-1)
dV= - E × dr.
dV = - ଵ

ସగ∈బ௄
௤

௥మ dr



myZivs Amxg `~iZ¡ †_‡K GKK abvZ¡K Avavb‡K B we›`y‡Z Avb‡Z †gvU

Kv‡Ri cwigvY n‡e| ∫ dݒ௩
ஶ  =∫ − ଵ

ସగ∈బ௄
 

௤
௥మ dr௥

ஶ

ev, [v] ݒ
∞=-

௤
ସగ∈బ௄ ∫ ଵ

௥మ
௥

ஶ ݎ݀

ev, V-0=-
௤

ସగ∈బ௄ ∫ ଶ௥ିݎ
ஶ dr

ev, V=-
௤

ସగ∈బ௄
[- ଵ

௥
] ݎ
∞

ev, V=-
௤

ସగ∈బ௄
 [- ଵ

௥
+ 

ଵ
ஶ

] ⸪ ଵ
ஶ

= 0

ev, V=-
௤

ସగ∈బ௄
 [- ଵ

௥
+ 0]

ev, V=-
௤

ସగ∈బ௄
 .- ଵ

௥

⸫V=
ଵ

ସగ∈బ௄
 . ௤

௥
---------------(2)



6ô Aa¨vq t-‡PŠ¤^KZ¡

Py¤^K, †PŠ¤^K c`v_©,A‡PŠ¤^K c`v_©, †PŠ¤^K 
†giæ,‡PgŠ¤K̂‡ÿÎ, †PgŠ¤^K ZxeªZv, c„w_exi Dcv`vb, 
†PŠ¤^K c`v‡_©i †kÖwYwefvM



‡Kv‡bv Pz¤^K kjvKv ev `Û Pz¤^K‡K Abyf‚wgKfv‡e Gi fvi‡K‡› ª̀ 
gy³ Ae¯’vq ¯’vcb Ki‡j GwU me mgqB †gvUv‡gvwU Dëi `wÿY
w`K eivei Ae¯’vb K‡i| Gi ‡_‡K eySv hvq †h, f‚c„ô GKwU
†PŠ¤^K‡ÿÎ we`¨gvb| c„w_ex GKwU Pz¤^‡Ki b¨vq AvPiY K‡i| Pz¤^K 
kjvKvi Aÿ Ges Abyf‚wg‡Ki AšÍf‚©³ †KvY f‚c„‡ôi wewfbœ ¯’v‡b
wewfbœ nq| GgbwK H~ c„‡ôi wewfbœ ¯’v‡b jwä †PŠ¤^K‡ÿ‡Îi w`K
wewfbœ& nq



c„w_ex †PŠ¤^K †giæ `ywUi ms‡hvRK mij †iLv Ges †fŠ‡MvwjK †giæ
`ywUi ms‡hvRK mij †iLvi AšÍM©Z †KvY A_v©r c„w_exi †PŠ¤^K Aÿ
Ges †fŠ‡MvwjK A‡ÿi AšÍM©Z †KvY cÖvq 11.5 wWwMÖ| c„w_exi
†PŠ¤^K `wÿY †giæ Ges †fŠ‡MvwjK DËi †giy AšÍM©Z †KvY cÖvq
1750 wKwg cwð‡g Ges †PŠ¤^K †giæ †fŠ‡MvwjK `wÿY †giæi c~‡e© 
Aew¯’Z|

Pz¤^K t- †h me c`v‡_©i AvKl©Yx ev
weKl©Yx I w`K wb‡`k©K ag© i‡q‡Q, 
†mB me c`v_©‡K Py¤^K e‡j| Gme
†PŠ¤^K c`v_© †PŠ¤^K‡ÿÎ m„wó K‡i
Ges Ab¨ †Kvb Pz¤^‡Ki Dci ej
cÖ‡qvM K‡i|



‡PŠ¤^K c`v_© t-
†h me c`v_©‡K Pz¤^K AvKl©Y K‡i Ges hv‡`i‡K Pz¤^‡K cwiYZ Kiv 

hvq, Zv‡`i‡K †PŠ¤^K c`v_© e‡j| †hgb, †jvnv, wb‡Kj, †Kvevë
B¯úvZ BZ¨vw`|

A‡PŠ¤^K c`v_© t-
†h me c`v_©‡K Pz¤^K AvKl©Y K‡i bv Ges hv‡`i‡K Pz¤^‡K cwiYZ Kiv 

hvq bv Zv‡`i‡K A‡PŠ¤^K c`v_© e‡j| †hgb, KvV, KvMR, Zvgv
BZ¨vw`|



‡PŠ¤^K †giæ t- †Kv‡bv Pz¤^‡Ki `yB cÖv‡šÍi KvQvKvwQ †h AÂ‡j AvKl©Y
ÿgZv †ewk, Zv‡`i‡K †PŠ¤^K †giæ e‡j| †giæ kw³i Gm AvB GKK 
A¨vw¤úqvi - wgUvi

‡PŠ¤^K‡ÿÎ t- GKwU MwZkxj Avavb ev ¯’vqx Py¤^K Zvi Pvicv‡k †h 
AÂj Ry‡o Gi cÖfve Abyf‚Z nq, Zv‡KB Pz¤^‡Ki †PŠ¤^K‡ÿÎ e‡j|



‡PŠ¤^K cÖvej¨ t-
†Kv‡bv Pz¤^‡Ki †PŠ¤^K‡ÿ‡Îi †Kv‡bv we›`y‡Z GKwU GKK 

kw³i DËi †giæ ¯’vcb Ki‡j H †giæ †h ej Abyf‚Z K‡i
Zv‡K D³ †PŠ¤^K‡ÿ‡Îi Rb¨ H we›`y‡Z †PŠ¤^K cÖvej¨ e‡j| 
†Kv‡bv we›`yi †PŠ¤^K‡ÿÎ Ges †PŠ¤^K cÖ‡ek¨Zvi AbycvZB
n‡jv †PŠ¤^K ZxeªZv e‡j|



‡PŠ¤^K MÖvwnZv t- †Kv‡bv c`v‡_©i Af¨šÍ‡i Pz¤^Kvqb ZxeªZv I cÖhy³ 
†PŠ¤^K‡ÿ‡Îi ZxeªZvi AbycvZ‡K H c`v‡_©i †PŠ¤^K MÖvnxZv e‡j| G‡K 
ܺ௠ Øviv cÖKvk Kiv nq|

c„w_ex ‡PŠ¤^K Dcv`vb t- †Kv‡bv ¯’vv‡b c„w_exi †PŠ¤^K‡ÿÎ‡K m¤ú~Y© 
iæ‡c eY©bv Kivi Rb¨ mvaviY wb‡¤œv ivwk wZbwU wbY©q Kiv hvq|
1| wePz¨vwZ, 
2| webwZ, 
3| f‚- †PŠ¤^K‡ÿ‡Îi Abyf‚wgK Dcvsk| 



wePz¨vwZ t- †Kv‡bv ¯’v‡b gy³fv‡e ¯’vwcZ Pz¤^K kjvKv
†fŠ‡MvwjK DËi-`wÿY †_‡K †h †Kv‡Y wePz¨Z nq, H ¯’v‡bi
wePz¨vwZ e‡j| †Kv‡bv ¯’v‡bi wePz¨vwZ mvaviY θ Øviv cÖKvk Kiv 
nq|



webwZ t- †Kv‡bv ¯’v‡b f‚-‡PŠ¤^K †ÿÎ Abyf‚wg‡Ki mv‡_ †h †KvY Drcbœ
K‡i Zv‡K H ¯’v‡bi webwZ e‡j| †Kv‡bv ¯’v‡b webwZ‡K δ Øviv cÖKvk Kiv 
nq|

f~-‡PŠ¤^K‡ÿ‡Îi Abyf‚wgK Dcvsk t- ‡Kv‡bv ¯’v‡b Abyf‚wgK eivei
f‚-‡PŠ¤^K †ÿ‡Îi †h DcvOk _v‡K, Zv‡K f‚-‡PŠ¤^K †ÿ‡Îi
Abyf‚wgK Dcvsk e‡j| f‚-‡PŠ¤^K †ÿ‡Îi Abyf‚wgK Dcvsk ுܤ  ev 
ܪ w`‡q cÖKvk Kiv hvq|



‡PŠ¤^K c`v‡_©i †kÖwY wefvM t- †PŠ¤^K AvPi‡Yi Dci wfw³ K‡i
c`v_©mg~n‡K Wvqv‡PŠ¤^K, c¨viv †PŠ¤^K, †d‡iv‡PŠ¤^K c`v_© wn‡m‡e
†kwYwefvM Kiv nq|
1| Wvqv‡PŠ¤^K t-
†h-me c`v_©‡K †PŠ¤^K †ÿ‡Î ¯’vcb Kiv n‡j Pz¤^KvqbKvix †ÿ‡Îi

wecixZ w`‡K mvgvb¨ Pz¤^KZ¡ jvf K‡i, Zv‡`i‡K Wvqv‡PŠ¤^K e‡j| 
‡hgb, Zvgv, `¯Ív, wmmv, †mvbv,KvP BZ¨vw`|



2| c¨viv‡PŠ¤^K t-
†h-me c`v_©‡K †PŠ¤^K †ÿ‡Î ¯’vcb Kiv n‡j Pz¤^KvqbKvix †ÿ‡Îi w`‡K

mvgvb¨ Pz¤^KZ¡ jvf K‡i, Zv‡`i‡K c¨viv‡PŠ¤^K e‡j| †hgb,‡mvwWqvg, 
A¨vjywgwbqvg, A¨vw›Ugwb BZ¨vw`|

‡d‡iv‡PŠ¤^K t-
†h-me c`v_©‡K †PŠ¤^K †ÿ‡Î ¯’vcb Kiv n‡j Pz¤^KvqbKvix

†ÿ‡Îi w`‡K kw³kvjx Pz¤^KZ¡ jvf K‡i, Zv‡`i‡K
‡d‡iv‡PŠ¤^K e‡j| ‡hgb, †jvnv, wb‡Kj, †Kvevë BZ¨vw`|



‡d‡iv‡PŠ¤^K c¨viv‡PŠ¤^K Wvqv‡PŠ¤^K 
1| †h-me c`v_©‡K †PŠ¤̂K 
†ÿ‡Î ’̄vcb Kiv n‡j
Pz¤̂KvqbKvix †ÿ‡Îi w`‡K
mvgvb¨ Pz¤̂KZ¡ jvf K‡i, 
Zv‡`i‡K c¨viv‡PŠ¤̂K e‡j| 

1| †h-me c`v_©‡K †PŠ¤̂K 
†ÿ‡Î ’̄vcb Kiv n‡j
Pz¤̂KvqbKvix †ÿ‡Îi w`‡K
mvgvb¨ Pz¤̂KZ¡ jvf K‡i, 
Zv‡`i‡K c¨viv‡PŠ¤̂K e‡j| 

1|†h-me c`v_©‡K †PŠ¤̂K 
†ÿ‡Î ’̄vcb Kiv n‡j
Pz¤̂KvqbKvix †ÿ‡Îi wecixZ
w`‡K mvgvb¨ Pz¤̂KZ¡ jvf K‡i, 
Zv‡`i‡K Wvqv‡PŠ¤̂K e‡j| 

2| ‡hgb, †jvnv, wb‡Kj, 
†Kvevë BZ¨vw`|

2| †hgb, ‡mvwWqvg, 
A¨vjywgwbqvg, A¨vw›Ugwb
BZ¨vw`|

2| ‡hgb, Zvgv, ` Í̄v, wmmv, 
†mvbv,KvP BZ¨vw`|

3|  Kzix we› ỳi ci Gi †Kv‡bv
Pz¤̂KZ¡ _v‡K bv|

3| ZvcgvÎvi e„w× mv‡_  Gi 
Pz¤̂KZ¡ nviv‡Z _v‡K|

3|  ZvcgvÎvi cwieZ©‡b Gi 
AvPi‡Yi †Kv‡bv cwieZ©b nq 
bv|

4| Wvqv‡PŠ¤̂K c`v‡_©i
Af¨šÍ‡i †PŠ¤̂K‡ÿÎ k~b¨ ’̄v‡b
†PŠ¤̂K †ÿÎ A‡cÿv A‡bK

4| c¨viv‡PŠ¤̂K c`v‡_©i
Af¨šÍ‡i †PŠ¤̂K‡ÿÎ k~b¨ ’̄v‡b
†PŠ¤̂K †ÿÎ A‡cÿv ‡ekx|

4|  Wvqv‡PŠ¤̂K c`v‡_©i
Af¨šÍ‡i †PŠ¤̂K‡ÿÎ k~b¨ ’̄v‡b
†PŠ¤̂K †ÿÎ A‡cÿv Kg|

Wvqv‡PŠ¤̂K, c¨viv †PŠ¤̂K, †d‡iv‡PŠ¤̂K c`v‡_©i g‡a¨ Zzjbv KiY



পাঠ έঘাষনা

1905 mv‡j hLb AvjevU© AvBb÷vBb Gi eqm wek eQi ZLb wZwb
Av‡cwÿKZvi we‡kl ZË¡ cÖKvk K‡ib Avgv‡`i wPšÍv †PZbv ev wek^v‡mi
A‡bK wKQzB cwieZ©b mvab K‡i‡Q GB Av‡cwÿKZvi ¯’vb, Kvj I fi 
†Kv‡bvB cig ev wbi‡cÿ ivwk bq|

cÂ`k Aa¨vq t-Av‡cwÿK ZË¡ 



weÁvb Z_v c`v_©weÁv‡bi ¯’vb I Kvj AZ¨šÍ ¸iæZ¡c~Y© 
aviYv| ‡Kv‡bv NUbv eY©bv Ki‡Z Avgv‡`i ¯’vb I Kv‡ji
cÖ‡qvRb nq| NUbvwU †Kv_vq NU‡Q Ges KLb N‡U‡Q 
GUv bv Rvb‡j Avgiv NUbvwU m¤ú‡K© ¯^”Q aviYv cve bv| 
†Kv‡bv e¯‘i Ae¯’vb †Kv_vq Ges e¯‘wU KZUv RvqMv `Lj
K‡i Zv eyS‡Z ¯’v‡bi aviYv cÖvPxb Kvj †_‡K P‡j
Avm‡Q| †Kvb NUbv Av‡M NU‡Q Ges †Kvb NUbv c‡i
NU‡Q Ges KZÿY a‡i NU‡Q Zv eyS‡Z mg‡qi aviYv
cÖ‡qvRb|



M¨vwjwjI Gi aviYv t- M¨vwjwjI Zuvi m„wZwe`¨v 
ev Roe¯‘i †ÿ‡Î ¯’vb I Kvj e¨envi K‡i‡Qb Zvi
MwZ I Z¡i‡Yi m~‡Î| Gi d‡j c`v_©weÁv‡b ¯’vb I 
Kvj AZ¨šÍ ¸iæZ¡c~Y© ivwk wn‡m‡e MvwYwZK mgxKiY
cÖ‡ek K‡i‡Q| wbDU‡bi aviYv t- ¯’vb I Kvj aviYv
Av‡iv ¯úó I cwigvYMZ iƒc MÖnY K‡i‡Q wbDU‡bi
ejwe`¨vi gva¨‡g|



BDwK¬‡Wi Gi aviYv t- ¯’v‡bi R¨vwgwZK aviYv cÖ_g
Dc¯’vcbv K‡ib BDwK¬W| Avgv‡`i Pvicv‡k hv Av‡Q meB
¯’vb|
wbDUbxq ev wPivqZ c`v_©weÁv‡b ¯’vb n‡”Q wÎgvwÎK GK 
we¯Í…wZ| ¯’v‡b †Kv‡bv ïiæ ev †kl †bB| hv Amxg Gi 
we¯Í…wZ| ¯’vb‡K AwZÿz ª̀ As‡k fvM Kiv hvq A_v©r ¯’vb
wbiewQbœ Ges ¯’vb mgmË¡| ¯’vb †hgb e¯‘ I NUbv wbi‡cÿ
†ZgbB mgq wbi‡cÿ, d‡j Kv‡ji cÖevn ¯’vb‡K e`jv‡Z
cv‡i bv|



wbDU‡bi aviYv Abymv‡i mgq ev Kvj wbR¯^ avivq cÖevwnZ
n‡e| †Kv‡bv e¯‘ ev NUbvi Øviv GB KvwjK cÖevn cÖfvweZ nq 
bv| mg‡qi †Kv‡bv ïiæ ev ‡kl †bB| mgq‡K AwZÿz`ª As‡k
fvM Kiv hvq| mgq ¯’vb wbi‡cÿ|
wbDUbxq ¯’vb Kv‡ji aviYvq Avgv‡`i GB gnvwe‡k^ wÎgvwÎK
¯’vb I GKgvwÎK mgq wb‡q MwVZ nq| †hLv‡b mg¯Í NUbv
NU‡Q I mg¯Í e¯‘ aviYv Kiv Av‡Q|
AvaywbK c`v_©weÁv‡bi wbDUbxq ¯’vb Kv‡ji cwieZ©b G‡m‡Q| 
Gi g~‡j i‡q‡Q AvBb÷vB‡bi Av‡cwÿK ZË¡ Ges cø̈ v‡¼i 
†Kvqv›Uvg ZË¡|



†Kv‡bv e¯‘‡Z †gvU †h cwigvY c`v_© Av‡Q Zv‡K Zvi (e¯‘i) fi e‡j| 
¯’vb‡f‡` Gi gv‡bi †Kv‡bv cwieZ©b nq bv| Z‡e e¯‘ hw` LyeB D”P †e‡Mi
(Av‡jvi †e‡Mi KvQvKvwQ) P‡j †m‡ÿ‡Î f‡ii cwiewZ©Z nq|

ch©‡eÿK wekÖvg mv‡c‡ÿ e¯‘i fi cwigvY Kiv n‡j
Zv‡K w¯’wZ fi e‡j| w¯’wZ fi e¯‘i GKwU mnRvZ ag©| 

e¯‘i fi t-

w¯’wZ f‡ii msÁv t-



wbDUb ¯’vb, Kvj I fi‡K wbi‡cÿ ai‡jI AvjevU© 
AvBb÷vBb Zvui Av‡cwÿK Z‡Ë¡i G ¸‡jv‡K Av‡cwÿK a‡ib| 
wbi‡cÿ k‡ãi A_©, †Kv‡bv wKQz mv‡c‡ÿ hv cwieZ©bkxj bq| 
hw` †Kv‡bv e¯‘ cvwicvwk^©K †Kv‡bv wKQzi mv‡c‡ÿ ¯’vb cwieZ©b
bv K‡i Zvi bvg w¯’wZ, Avi hw` cwieZ©b K‡i Zvi bvg MwZ, 
Kv‡RB Av‡cwÿK w¯’wZ Ges Av‡cwÿK MwZ Qvov Ab¨ wKQz ejv
A_©nxb| wKš‘ wbDUb cig †e‡Mi aviYvq wek^vmx wQ‡jb|

Av‡cwÿKZv Gi ZË¡ t-



AvBb÷vBb ¯úó fvlvB e¨³ K‡ib †h ’̄vb, Kvj Ges
fi G‡`i †KvbvwU wbi‡cÿ bq| GB wZbwU wel‡qi
cÖ‡Z¨KwU Ab¨ †Kv‡bv wKQzi mv‡c‡ÿ we‡ewPZ nevi 
bvgB Av‡cwÿK| Av‡cwÿKZvi we‡kl ZZ¡¦ Abymv‡i
cig MwZ wbi_©K, me MwZB Av‡cwÿK|



m~Pbv t-
weÁvbx gvB‡Kjmb Ges weÁvbx gwj© B_v‡ii Aw¯ÍZ¡ cÖgv‡Yi
Rb¨ GKwU cixÿv m¤úv`vb K‡ib| Zv‡`i cixÿv n‡Z
wbb¥wjwLZ wm×v‡šÍ DcbxZ nIqv wMqv‡Q| 
(1) B_vi ej‡Z G we‡k^ wKQz †bB|
(2) M¨vwjwjI iƒcvšÍi mwVK bq|
(3) Av‡jv‡Ki †eM GKwU aªæe ivwk| GwU Drm A_ev
ch©‡eÿY ev gva¨‡gi MwZi Dci wbf©i K‡i bv| 

Av‡cwÿKZvi we‡kl ZË¡ Ges †gŠwjK ¯x̂Kvh© t-



1905 mv‡j hLb AvjevU© AvBb÷vBb
Av‡cwÿKZvi we‡kl ZË¡ cÖeZ©b K‡ib hv
wbb¥wjwLZ ỳwU †gŠwjK ¯^xKvh© Dci cÖwZwôZ| 
GB ỳwU ¯^xKvh©‡K Av‡cwÿKZvi we‡kl Z‡Ë¡i
†gŠwjK ¯^xKvh© e‡j| wb‡b¥ ¯^xKvh© ỳwU wee„Z I 
e¨vL¨v Kiv n‡jv -



Ro KvVv‡gv‡Z ev M¨vwjwjq KvVv‡gv‡Z c`v_©weÁv‡bi
m~Îmg~n Awfbœ _v‡K| Ab¨ K_vq ejv hvq, ci¯ú‡ii
mv‡_ mg‡e‡M avegvb mKj cÖm½ KvVv‡gv‡Z
c`v_©weÁv‡bi m~Î¸‡jv GKBiƒc mgxKiY Øviv cÖKvk
Kiv †h‡Z cv‡i|

cÖ_g ¯x̂Kvh© t-



e¨vL¨v t-
wbDU‡bi MwZm~‡Îi 1g m~Î †h cÖm½ KvVv‡gv‡Z cÖhy³ 

nq,Zv‡K RoZvi KvVv‡gv e‡j| hw` †Kv‡bv e¯‘ RoZvq
(w¯’i ev MwZ) _v‡K, Z‡e Gi Dci evwn¨K ej cÖhy³ bv
n‡j Gi Ae¯’vi †Kv‡bv cwieZ©b n‡e bv| GB ¯^xKvh© 
Abymv‡i `yRb ch©‡eÿK GKB ˆiwLK †e‡M Pj‡Z _vK‡j
†h‡Kv‡bv †fŠZ m~‡Îi iƒc ev Ae¯’v GKB _vK‡e|



D`vniY t-
mgMwZm¤úbœ †Kv‡bv †UªbhvÎx Kvgivi wfZ‡ii †Kv‡bv

cixÿvi mvnv‡h¨ cÖgvY Ki‡Z cvi‡eb bv †Uªb w¯’i i‡q‡Q
bv Pj‡Q| c`v_©weÁv‡bi mKj cixÿvi dj †Uªb w¯’i
_vK‡jI hv n‡e, mg‡e‡M Pj‡jI ZvB cvIqv hv‡e|



k~b¨¯’v‡b mKj ch©‡eÿ‡Ki wbKU Av‡jv‡Ki †eM me©`v mgvb
_v‡K| G †eM Av‡jvK cÖev‡ni w`K, Drm Ges ch©‡eÿ‡Ki
Av‡cwÿK †e‡Mi Dci wbf©i K‡i bv|

wØZxq ¯^xKvh© t-



e¨vL¨v t-
GB ¯^xKv‡h©i cwi‡cÖwÿ‡Z B_v‡ii Aw¯ÍZ¡ ¯x̂Kvi Kiv †Kv‡bv

g‡ZB m¤¢e nqbv| ZvQvov B_vi gva¨‡gi IRb ev mv›`ªZv
wKQz wbY©q Kiv hvq bv| AvBb÷vB‡bi g‡Z Av‡jvK cwievnx
B_v‡ii cÖeZ©K Abvek¨K| gvB‡Kjmb- gwj©I cixÿv Ges
cieZx© hy‡M eû cixÿv wbixÿvi mvnv‡h¨ cÖgvwYZ n‡q‡Q †h 
k~b¨¯’v‡b ev evqy gva¨‡g Av‡jv‡Ki †eM,Av‡jvK cÖev‡ni w`K, 
Drm Ges ch©‡eÿ‡Ki Av‡cwÿK †e‡Mi Dci wbf©ikxj bq| 
GwU GKwU aªe ivwk|



Av‡cwÿKZvi mvaviY ev mvwe©K ZË¡ ci¯ú‡ii Zzjbvq EaŸ© ev
wbb¥ MwZkxj (Z¡wiZ) e¯‘ mg~n ev wm‡÷g wb‡q Av‡jvPbv
K‡i‡Q| ‡hgb m~h©,P›`ª, bÿÎ, a~g‡KZz, DévwcÛ cÖf…wZi
MwZ, gva¨vKl©Y Ges mgMÖ we‡k^i MVb m¤ú‡K© Zv ‰eÁvwbK I 
`vk©wbK gZev`mg~n Av‡cwÿKZvi mvaviY Z‡Ë¡i AšÍf‚©³| 
GwU cÖKvwkZ nq 1916 mv‡j|

Av‡cwÿK ZË¡ g~jZ `yB fv‡M wef³, h_v -
(1) Av‡cwÿKZvi mvaviY ev mvwe©K ZË¡ Ges
(2) Av‡cwÿKZvi we‡kl ZË¡

Av‡cwÿK Z‡Ë¡i cÖKvi‡f` t-



cÿvšÍ‡i Av‡cwÿKZvi we‡kl ZË¡ ïay ci¯ú‡ii Zzjbvq
mgMwZ‡Z mÂiYkxj (AZ¡wiZ) ev AmÂiYkxj
(AcwieZ©bxqfv‡e k~b¨MwZwewkó) e¯‘ ev wm‡÷g wb‡q
Av‡jvPbv Kiv n‡q‡Q| e¯‘Z we‡kl ZË¡ mvwe©K ev mvaviY
Z‡Ë¡i GKwU we‡kl iƒc| GB Aa¨v‡q Av‡cwÿKZvi we‡kl
ZË¡ Av‡jvPbv Kie|



Kvj cwigv‡ci gZ Av‡cwÿK MwZ Øviv ˆ`N ©̈ cwigvcI
cÖfvweZ nq| wPivqZ c`v_©we`¨vi g‡Z e ‘̄i mv‡c‡ÿ
ch©‡eÿ‡Ki †eM hvB †nvK bv †Kb mKj ch©‡eÿ‡Ki wbKU
e ‘̄i ˆ`N ©̈ mgvb ev Awfbœ| wKš‘ Av‡cwÿK ZË¡ Abymv‡i MwZi
mv‡_ e ‘̄i ˆ`N ©̈i cwieZ©b N‡U|
‡h Nwo †Kvb ch©‡eÿ‡Ki mv‡c‡ÿ MwZkxj †mB NwowU hw` 
MwZkxj bv n‡q wbðj _vKZ Zvn‡j †h mgq w`Z †P‡q
MwZkxj Ae ’̄vq Kg mgq †`‡e|

‰`‡N ©̈i I mg‡qi Av‡cwÿKZv t-



†Kvb ch©‡eÿ‡Ki mv‡c‡ÿ MwZkxj †Kvb e¯‘i ˆ`N ©̈ H 
ch©‡eÿ‡Ki mv‡c‡ÿ wbðj Ae¯’vq H GKB e¯‘i ˆ`N ©̈i
†P‡q †QvU nq, GB cÖfve‡K ˆ`N ©̈ ms‡KvPb ejv nq|

ˆ`N ©̈ ms‡KvPb Gi msÁv t-



†Kvb ch©‡eÿ‡Ki mv‡c‡ÿ MwZkxj Ae¯’vq msNwUZ `ywU NUbvi
ga¨eZx© Kvj e¨eavb H ch©‡eÿ‡Ki mv‡c‡ÿ wbðj Ae¯’vq
msNwUZ H GKB NUbvØ‡qi ga¨eZ©x Kvj e¨eav‡bi †P‡q †ewk
n‡e, GB cÖfve‡K Kvj `xN©vqb e‡j|  

Kvj `xNv©qb Gi msÁv t-



wbDU‡bi wØZxq MwZ m~Î n‡Z Avgiv Rvwb fi- †e‡Mi
cwieZ©‡bi nvi‡K ej e‡j|

AZGe, F = ௗ
ௗ௧

(mv)--------(1)
Av‡cwÿK ZË¡ n‡Z Avgiv Rvwb fi Ges †eM Df‡qB
cwieZ©bkxj| 

∴ F= ௗ
ௗ௧

(mv)

= m. ௗ௩
ௗ௧ 

+v. ௗ௠
ௗ௧

------(2)

cÖgvY Ki †h,  E= ݉cଶ(‡hLv‡b cÖZxK¸‡jv cÖPwjZ A_© enb K‡i)|
weÁvbx AvBb÷vBb Gi fi kw³ mgxKiYwU cÖgvY Ki|
Av‡cwÿKZvi we‡kl Z‡Ë¡i cwi‡cÖwÿ‡Z fi kw³i m¤úK©wU †ei Ki|

m

t

F
v



g‡bKwi ej F e¯‘i ݔ݀ miY NUvq|
AZGe K…ZKvR = F . ݔ݀ | 

GB KvR e¯‘wUi MwZkw³ e„w×i mgvb| 
௞ܧ݀ = F . ݔ݀

= [ m. ௗ௩
ௗ௧ 

+v. ௗ௠
ௗ௧

]. ݔ݀

= m ௗ௩
ௗ௧ 

. ݔ݀ +v ௗ௠
ௗ௧

. ݔ݀

= m ௗ௫
ௗ௧ 

. ݒ݀ +v .ௗ௫
ௗ௧

. ݀݉

= m.v. ݉݀.v.v+ݒ݀ [ 
ௗ௫
ௗ௧ 

= v]
∴ ௞ܧ݀ = mvdv+ݒଶdm----(3)



GLb fi I †e‡Mi m¤cK© n‡Z cvB,  
m= ௠ బ

ଵିೡమ

೎మ

----------(4) 

Dfq cÿ‡K eM© K‡i cvB. 

݉ଶ = ௠బ 
మ

ଵିೡమ

೎మ

ev,  ݉ଶ[௖మି௩మ

௖మ ] = ݉଴ 
ଶ

ev, ݉ଶ(ܿଶ − = (ଶݒ ݉଴ 
ଶ ܿଶ

ev, ݉ଶܿଶ − ݉ଶݒଶ = ݉଴ 
ଶ ܿଶ

ev, ݉ଶܿଶ = ݉ଶݒଶ+ ݉଴ 
ଶ ܿଶ

ev, ݉ଶܿଶ = ݉ଶݒଶ [ w ’̄i Ae ’̄vq e ‘̄i fi ݉ ଴= 0 I Av‡jvi †eM ܿ=0 Df‡q aªæeK ]

݉ଶܿଶ = ݉ଶݒଶ--------------- (5)



(5) bs Gi Dfq cÿ‡K AšÍiKjb K‡i cvB, 

݀(݉ଶܿଶ) = ݀(݉ଶݒଶ)
ev, ܿଶ݀(݉ଶ) + ݉ଶ݀(ܿଶ) = ଶ݀(݉ଶ)ݒ + ݉ଶ݀(ݒଶ)
ev, ܿଶ2mdm+݉ଶ.2cdc=ݒଶ2m. dm+ ݉ଶ2v. dv
ev, ܿଶ2mdm=ݒଶ2mdm+݉ଶ2vdv [Av‡jvi †eM aªæe ZvB]

∴  ܿଶdm= --------------- ଶdm+ mvdvݒ (6)
GLb (3) bs I (6) bs mgxKiY n‡Z Avgiv cvB, 

∴ =௞ܧ݀ cଶdm ----------(7)
D³ mgxKiY n‡Z cÖgvwYZ nq †h, MwZkw³i cwieZ©b f‡ii
cwieZ©‡bi mgvbycvwZK| A_v©r ௞ܧ݀ ∝ dm 



e¯‘ hw` w¯’i _v‡K, Z‡e v = 0 Ges K.E=0
GgZve¯’vq m= ݉ ଴| wKš‘ e¯‘i †eM hLb v nq, ZLb
f‡ii gvb nq m| AZGe mgxKiY (7) bs †K mgvKjb

K‡i cvB, ∫ ௞ܧ݀
ாೖ

଴ = ∫ cଶdmm
௠ బ

ev, ∫ ௞ܧ݀
ாೖ

଴ = cଶ ∫ dmm
௠ బ

ev,  ܧ௞ − 0 = cଶ ݉ − ݉ ଴
=௞ܧ  ∴ ݉cଶ − ݉ ଴cଶ -------------------(8)
GwUB n‡jv Av‡cwÿKZvi MwZkw³i mgxKiY|



e ‘̄ hw` w¯’wZkxj Ae ’̄vq _v‡K, Z‡e Zvi g‡a¨ †h kw³ mwÂZ
_v‡K, Zv‡K w¯’i fikw³ e‡j Ges Gi cwigvY = ݉ ଴cଶ

e ‘̄i †gvU kw³ 
E = MwZkw³ + w ’̄i fikw³ 
ev, E = ௞+݉ ଴cଶܧ

ev, E = ݉cଶ − ݉ ଴cଶ +݉ ଴cଶ =௞ܧ⸪] ݉cଶ − ݉଴cଶ]
∴ E = ݉cଶ

GwUB n‡jv weÁvbx AvBb÷vBb Gi fikw³ mgxKiY|
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