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lîô ö×!” þöèþï•þ!îKþyl  •þyþ›  CHAPTER-6

6.1 è)þ!ô†þy

•þyþ› ¥¡ ~†þ ²Ì†þyöìîûîû ¢!_« ëy ö†þyöìly ëy!sf†þ þ›m*!•þ
Séy’þüy¥z ~†þ îéÝ öíöì†þ xlÄ îéÝöì•þ ²Ìîy!¥•þ ¥ëûÐ •þyþ› @ýÌ¥” 
†þîûöì¡ îéÝ ’þz_® ¥öìëû ëyëû ~î‚ î?Ål †þîûöì¡ ‘þyuþy ¥öìëû 
ëyëûÐ ~¥z ¢!_«öì†þ xyôîûy Ö™%ôye xl%èþî †þîûöì•þ þ›y!îûÐ
6.2 †þÄyöì¡y!îû!ô!•þ

•þyþ› ~†þ ™îûöìlîû ²Ìy†,þ!•þ†þ îûy!¢Ð ~!Øþ ‡%î •þy’þüy•þy!’þü
~†þ îéÝ öíöì†þ xþ›îû îéÝöì•þ ¤Méþy!¡•þ ¥öì•þ þ›yöìîûÐ !†þév 
ö†þyöìly îéÝ †þ•þØþy ’þz_® îy †þ•þØþy ‘þyuþy •þy xyôîûy þ›!îûôyþ› 
†þîûöì•þ þ›y!îûÐ öë þ›m*!•þöì•þ îéÝ ,̂¥#•þ îy î!?Å•þ •þyöìþ›îû 
þ›!îûôyþ› †þîûy ¥ëû •þyöì†þ †þÄyöì¡y!îû!ô!•þ îöì¡Ð

xyôîûy ?y!l– ë!˜ îéÝîû èþîû m– îéÝîû xyöìþ›!Çþ†þ 
•þyþ› s G ’þz£k•þyîû þ›!îûî•Åþl t ¥ëû •þöìî–

	 Q = mst
,̂¥#•þ îy î!?Å•þ •þyþ› = îéÝîû èþîû × xyöìþ›!Çþ†þ 

•þyþ› × ’þz£k•þy î,!m* îy ¥Éy¤

ö†þyöìly îéÝîû ~†þ†þ èþöìîûîû •þyþ›ôyey 1° î,!m* †þîûöì•þ
¥öì¡ öë þ›!îûôy” •þyþ› ²Ìöìëûy?l •þyöì†þ G¥z îéÝîû xyöìþ›!Çþ†þ
•þyþ› îöì¡Ð xyöìþ›!Çþ†þ •þyþ›öì†þ ‘s’ myîûy ²Ì†þy¢ †þîûy ¥ëûÐ
xyöìþ›!Çþ†þ •þyöìþ›îû CGS þ›m*!•þöì•þ ~†þ†þ ¥¡ †þÄyöì¡y!îûù
@ýÌyô °C G SI þ›m*!•þöì•þ ~†þ†þ ¥¡ ?%¡ùö†þ!? ö†þ¡!èþlÐ
xyöìþ›!Çþ†þ •þyöìþ›îû ôyey ¥¡ [L2T–2K–1]Ð

6.2.1 †þÄyöì¡y!îû!ô!•þîû ô)¡l#!•þ:

™!îû %̃!Øþ îéÝ þ›y¢yþ›y!¢ îûy‡y ¥¡Ð ~†þ!Øþ îéÝ öî!¢ 
’þz£k ~†þ!Øþ †þô ’þz£kÐ ~îyîû îéÝ %̃!Øþöì†þ ~öì†þ xþ›öìîûîû 
¤‚ß›öì¢Å xylöì¡ ²Ìíöìô öë îéÝ!Øþîû ’þz£k•þy öî!¢ !Sé¡ 
ö¤ †þô ’þz£k•þyë%_« îéÝ!Øþöì†þ •þyþ› ¤éMéþy¡l †þîûöìîÐ xíÅyê 
%̃!Øþ îéÝ þ›îûß›öìîûîû ôöì™Ä •þyþ› ¤Méþy¡l †þöìîû ëyöìî ë•þÇþ” 

ly %̃!Øþ îéÝ¥z ~†þ¥z ’þz£k•þyë%_« ¥ëûÐ ²Ìíô îéÝ!Øþ öî!¢ 
’þz£k ¥Gëûyîû ?lÄ ö¤ ë•þØþy þ›!îûôy” •þyþ› î?Ål †þîûöìî 
!m•þ#ëû îéÝ!Øþ !‘þ†þ •þ•þØþy¥z •þyþ› @ýÌ¥” †þîûöìîÐ xíÅyê–
’þz£k•þîû îéÝ myîûy î!?Å•þ öôyØþ •þyþ› = ¢#•þ¡•þîû îéÝ
myîûy ,̂¥#•þ öôyØþ •þyþ›Ð

™!îû–	 P îéÝîû èþîû M gm
	 P îéÝîû xyöìþ›!Çþ†þ •þyþ› s1 †þÄyöì¡y!îûù@ýÌyô °C
	 P îéÝîû ’þz£k•þy t°1C
xyîyîû–	 R îéÝîû èþîû m gm

R îéÝîû xyöìþ›!Çþ†þ •þyþ› s2 †þÄyöì¡y!îûù@ýÌyô ºC
R îéÝîû ’þz£k•þy t°2C

xyôîûy ?y!l– t1 > t2

P îéÝ •þyþ› î?Åöìlîû þ›îû G R îéÝ •þyþ› @ýÌ¥öì”îû 
þ›îû ’þz£k•þy ¥ëû t°CÐ

\ P îéÝ myîûy î!?Å•þ •þyþ›
(Q1) 	= M × s1 × (t1 – t)cal

= Ms1(t1 – t) cal
\ R îéÝ myîûy ,̂¥#•þ •þyþ›

(Q2) 	= m × s2 × (t – t2) cal
= ms2(t – t2) cal

\ †þÄyöì¡y!îû!ô!•þîû ô)¡l#!•þ xl%ëyëû#– Q1 = Q2
\ Ms1(t1 – t) = ms2(t – t2)
™!îû– •þyþ› @ýÌ¥” îy î?Åöìlîû ¤ôëû ö†þyöìly •þyþ› lÜT 

¥ëû!lÐ

6.2.2 †þyëÅ G •þyöìþ›îû •%þ¡Ä•þy

!îKþyl#îûy !î!èþ§¬ þ›îû#Çþy †þöìîû îöì¡öìSél öë †þyöìëÅîû ¤öìD
•þyöìþ›îû ¤Á›†Åþ xyöìSéÐ †þyëÅöì†þ ‹þy¥zöì¡ •þyöìþ› îû*þ›yhsý!îû•þ
†þîûy ëyëû îy •þyþ›öì†þ ‹þy¥zöì¡ †þyöìëÅ ¤Á›)”Åèþyöìî îû*þ›yhsý!îû•þ
†þîûy ëyëûÐ öëôléŸŸŸ¥yöì•þîû •þy¡% %̃!Øþöì†þ !†þS%éÇþ” ö˜‡y ëyëû
‰£ìyîû þ›îû öë ¥yöì•þîû •þy¡% ˆîûô ¥öìëû öˆöìSéÐ %̃!Øþ ¥yöì•þîû
î¡ ~öì†þ xþ›öìîûîû Gþ›îû ²Ìöìëûyˆ †þöìîû ¤îû” ‰Øþyöìlyîû
?lÄ !†þS%é †þyëÅ ¥öìëû!Sé¡ ëy ~‡l •þyöìþ› þ›!îû”•þ ¥öìëûöìSéÐ

xyîyîû !îþ›îû#•þ !˜öì†þ ~†þ!Øþ þ›ye !l¡yô •þyöì•þ !†þS%éØþy 
?¡ èþ!•Åþ †þöìîû “þy†þly ¡y!ˆöìëû ’þzl%öìlîû ’þzþ›îû î!¤öìëû !˜¡yôÐ 
!†þS%éÇþ” ?¡ æ%þöìØþ ëyîyîû þ›îû þ›yöìeîû “þy†þly!Øþ l’þüy‹þ’þüy 
†þîûöì•þ Öîû& †þöìîûÐ ~îû öíöì†þ öîyVþy ëyëû öë †þyëÅ ¥öìFSéÐ 
†þyîû”– æ%þØþhsý ?¡ G îyÜ› þ›yöìeîû “þy†þly!Øþöì†þ l’þüöì•þ 
¤y¥yëÄ †þîûöìSé ~î‚ •þyöìþ›îû myîûy ~‡yöìl †þyëÅ ¤Á›§¬ ¥öìFSéÐ

!îKþyl# ?%¡ ²Ìôy” †þöìîû!Séöì¡l öë– ëy!sf†þ ¢!_«öì†þ
¤Á›)”Åèþyöìî •þyþ›¢!_«öì•þ þ›!îû”•þ †þîûy ëyëû ~î‚ ë•þØþy 
þ›!îûôy” ëy!sf†þ ¢!_«öì†þ îû*þ›yhsýîû †þîûy ¥ëû !‘þ†þ •þ•þØþy¥z 
•þyþ› ’þzêþ›§¬ ¥ëûÐ ¤Á›y!˜•þ †þyöìëÅîû þ›!îûôy” myîûy ëy!sf†þ
¢!_«îû þ›!îûôyþ› †þîûy ¥ëûÐ xíÅyê ~îû öíöì†þ î¡y ëyëû öë
!l! Å̃ÜT þ›!îûôy” †þyëÅ ¥öì¡ ö¤¥z þ›!îûôy” •þyþ› ’þzêþ›§¬ ¥ëûÐ

6.2.3 ?%öì¡îû ¤)e: ë‡l ö†þyöìly †þyëÅ ¤Á›§¬ ¥îyîû
æþöì¡ •þyþ› ’þzêþ›§¬ ¥ëû îy •þyþ›öì†þ †þyöìëÅ îû*þ›yhsýîû †þîûy
¥ëû •þ‡l †,þ•þ†þyöìëÅîû þ›!îûôy” G ’þzêþ›§¬ •þyþ› þ›îûß›öìîûîû
¤ôyl%þ›y!•þ†þ ¥ëûÐ

ë!˜– W þ›!îûôy” †þyöìëÅîû ?lÄ Q þ›!îûôy” •þyþ› ¤,!ÜT 
¥ëû îy Q þ›!îûôy” •þyþ›öì†þ W þ›!îûôy” †þyöìëÅ îû*þ›yhsýîû
†þîûy ¥ëû •þy¥öì¡ !îKþyl# ?%öì¡îû ô•þyl%ëyëû#–
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	 W µ Q
îy–	 W = JQ (~‡yöìl J ~†þ!Øþ ™Ê&î†þ)
~¥z J-ö†þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyBþ îy ?%¡ •%þ¡ÄyBþ îöì¡Ð

W = JQ ¤ô#†þîûöì” ë!˜ ™!îû– Q = 1
•þy¥öì¡ W = J ¥ëû

\ xíÅyê ~†þ ~†þ†þ •þyþ› ¤,!ÜT †þîûöì•þ ë•þØþy þ›!îûôy”
†þyëÅ †þîûöì•þþ ¥ëû •þyöì†þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyBþ îöì¡Ð

CGS þ›m*!•þöì•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl 4.2×107 

xy Å̂ù†þÄyöì¡y!îû = 4.2 ?%¡ù†þÄyöì¡y!îû

•þyöìþ›îû ëy!sf†þ •%þ¡ÄyBþ 4.2 × 107 xy Å̂ù†þÄyöì¡y!îû
î¡öì•þ î%!Vþ öë 1 †þÄyöì¡y!îû •þyþ› ÷•þ!îû †þîûöì•þ 4.2 × 
107 xy Å̂ †þyëÅ ¤Á›)”Å †þîûöì•þ ¥ëûÐ •þyþ›öì†þ S.I þ›m*!•þöì•þ 
xíÅyê ?%¡ ~†þöì†þ ²Ì†þy¢ †þîûöì¡ J Œëy!sf†þ •%þ¡ÄyBþŠéŸé~îû 
ôyl ¥ëû 1 ~î‚ ~!�þ ~†þ†þ!î¥#l ¥ëûÐ
6.3 ¡#l•þyþ›

›˜yöìíÅîû !•þl!Øþ xîßiyéŸŸŸé1. †þ!‘þl 2. •þîû¡ 3. ˆÄy¤#ëûÐ

~îyîû ö†þyöìly þ›˜yöìíÅîû ’þzþ›îû ë!˜ •þyþ› ²Ìöìëûyˆ †þîûy ¥ëû
îy þ›˜yíÅ öíöì†þ •þyþ› !lÜñy¢l †þîûy ¥ëû •þöìî þ›˜yíÅ!Øþ ~†þ 
xîßiy öíöì†þ xlÄ xîßiyëû îû*þ›yhsý!îû•þ ¥ëû– ~¥z ‰Øþlyöì†þ 
xîßiyîû þ›!îûî•Åþl îöì¡Ð

†þ!‘þl þ›˜yíÅöì†þ •þyþ› !˜öì¡ †þ!‘þl þ›˜yíÅ xyîûG ’þz£k 
¥öì•þ íyöì†þ ~î‚ ~†þ¤ôëû •þîû¡ þ›˜yöìíÅ þ›!îû”•þ ¥ëûÐ xyîyîû
•þîû¡ þ›˜yíÅöì†þG •þyþ› ²Ìöìëûyöì̂ îû æþöì¡ ö¤!Øþ ~†þ¤ôëû
îyöìÜ› þ›!îû”•þ ¥ëûÐ ~¥zèþyöìî¥z îyÜ› öíöì†þ •þîû¡ þ›˜yíÅ
xyîyîû •þîû¡ öíöì†þ †þ!‘þöìlþ þ›!îû”•þ ¥ëû ë!˜ þ›˜yíÅ öíöì†þ
•þyþ› !lÜñy¢l †þîûy ¥ëûÐ

†þ!‘þl •þîû¡ îyÜ›
•þyþ› ²Ìöìëûyˆ

•þyþ› !lÜñy¢l

•þyþ› ²Ìöìëûyˆ

•þyþ› !lÜñy¢l

xyôîûy ë!˜ 0°C-~îû ~†þ!Øþ îîûöìæþîû Ø%þ†þöìîûy !löìëû 
¤y™yîû” •þyþ›ôyeyëû îûy!‡ •þy¥öì¡ ö˜‡öì•þ þ›yî !†þS%éÇþ” þ›îû 
îîûæþ!Øþ 0°C-~îû ?öì¡ þ›!îû”•þ ¥ëûÐ ë•þÇþ” ly ¤Á›)”Åèþyöìî 
îîûæþ!Øþ ˆöì¡ ?öì¡ þ›!îû”•þ ¥ëûÐ ë•þÇþ” ly þ¤Á›)”Åèþyöìî 
îîûæþ!Øþ ˆöì¡ ?öì¡ þ›!îû”•þ ¥ëû •þ•þÇþ” ?öì¡îû •þyþ›ôyey 
0°C íyöì†þÐ •þyîûþ›îû ~¥z ?¡öì†þ xyîûG öî!¢Çþ” ‰öìîûîû 
’þz£k•þyëû îûy‡öì¡ •þy ™#öìîû ™#öìîû 0°C öíöì†þ ’þz£k•þy î,!m* 
þ›yëû G ‰öìîûîû ’þz£k•þyëû ~öì¤ !ßiîû ¥ëûÐ ~¥z ?¡öì†þ xyîyîû 
•þyþ› !˜öì¡ ~!Øþ 100°C ’þz£k•þyëû öþ›ï„öìSé ëyöìî ~î‚ öë
ô%¥)öì•Åþ ?öì¡îû ’þz£k•þy 100°C Séy’þüyöìî •þ‡l¥z •þy æ%þöìØþ
îyöìÜ› þ›!îû”•þ ¥öìîÐ ?öì¡îû îyÜ›#èþîl ¥Gëûyîû xyöì̂
?öì¡îû •þyþ›ôyey 100°C-¥z íyöì†þÐ

~îû öíöì†þ xyôîûy î%Vþöì•þ þ›yîû!Sé öë îîûæþ ë•þÇþ” ly 

¤Á›)”Åèþyöìî ?öì¡ þ›!îû”•þ ¥ëû •þ•þÇþ” îîûöìæþîû ’þz£k•þy 

!ßiîû íyöì†þ xyîyîû ?öì¡îû îyÜ›#èþîl ¥Gëûyîû xyöì̂  xî!™

?öì¡îû ’þz£k•þy !ßiîû íyöì†þÐ xíÅyê xîßiyîû þ›!îûî•Åþl

¥Gëûyîû ¤ôëû •þyþ› ²Ìöìëûyˆ îy !lÜñy¢öìlîû ²Ìöìëûy?l ¥ëûÐ

’þz£k•þy !ßiîû öîûöì‡ ~†þ†þ èþöìîûîû ö†þyöìly þ›˜yöìíÅîû

xîßiyîû þ›!îûî•Åþöìlîû ?lÄ öë þ›!îûôy” •þyþ› ²Ìöìëûyˆ †þîûöì•þ 

¥ëû îy •þyþ› !lÜñy!¢•þ †þîûöì•þ ¥ëû– ö¤¥z þ›!îûôy” •þyþ›öì†þ

G¥z þ›˜yöìíÅîû G¥z xîßiyîû þ›!îûî•Åþöìlîû ¡#l•þyþ› îöì¡Ð

™!îû– m èþöìîûîû ö†þyöìly þ›˜yöìíÅîû xîßiyîû þ›!îûî•Åþl 

‰Øþyöìlyîû ?lÄ Q þ›!îûôy” •þyþ› ²Ìöìëûyˆ †þîûöì•þ ¥ëû îy 

!lÜñy!¢•þ †þîûöì•þ ¥ëû •þy¥öì¡ !¡‡öì•þ þ›y!îû–

	 Q = mL

îy–	 L = Q/m (L = ¡#l•þyþ› îy– latent heat)

†þÄyöì¡y!îûù@ýÌyô ¥¡ ¡#l•þyöìþ›îû CGS ~†þ†þ G ?%¡ùkg 

¥¡ SI ›m*!•þöì•þ ¡#l•þyöìþ›îû ~†þ†þÐ

xîßiyîû þ›!îûî•Åþöìlîû ?lÄ ¡#l•þyþ› =îû&cþ›)”Å !î£ìëû 

~î‚ x•þÄyî¢Ä†þ G ~¥z þ›˜yöìíÅîû xîßiyîû þ›!îûî•Åþöìlîû 

?lÄ ‹þyîû ™îûöìlîû ¡#l•þyþ› ö˜‡y ëyëûÐ

A ˆ¡öìlîû ¡#l•þyþ› B †þy!‘þöìlÄîû ¡#l•þyþ›  

C îyÜ›#èþîöìlîû ¡#l•þyþ› D ‰l#èþîöìlîû ¡#l•þyþ›

A ˆ¡öìlîû ¡#l•þyþ›: ²Ìôy” ‹þyöìþ› ~†þ†þ èþöìîûîû ö†þyöìly 

†þ!‘þl þ›˜yíÅöì†þ xîßiyîû þ›!îûî•Åþöìlîû ¤ôëû •þyîû 

ˆ¡lyöìBþîû ’þz£k•þy !ßiîû öîûöì‡ ¤Á›)”Å •þîû¡ xîßiyëû 

þ›!îû”•þ †þîûöì•þ ë•þØþy •þyþ› ²Ìöìëûyöìˆîû ²Ìöìëûy?l– 

ö¤¥z þ›!îûôy” •þyþ›öì†þ G¥z †þ!‘þl þ›˜yöìíÅîû ˆ¡öìlîû 

¡#l•þyþ› îöì¡Ð

CGS þ›m*!•þöì•þ îîûæþ ˆ¡öìlîû ¡#l•þyþ› ¥¡ 80 

†þÄyöì¡y!îûùgm G SI þ›m*!•þöì•þ îîûæþ ˆ¡öìlîû ¡#l•þyþ› 

¥¡ 3.36 × 105 ?%¡þùkg
îîûæþ ˆ¡öìlîû ¡#l•þyþ› 80 †þÄyöì¡y!îûù@ýÌyô î¡öì•þ 

öîyVþyëû öë 1°C öíöì†þ 1 @ýÌyô èþöìîûîû ~†þ!Øþ îîûöìæþîû 

Ø%þ†þöìîûyîû ’þz£k•þy 0°C-îû 1þ @ýÌyô ?öì¡ þ›!îû”•þ ¥öì•þ 80 

†þÄyöì¡y!îû •þyþ› ²Ìöìëûy?l ¥ëûÐ

ˆ¡öìlîû ¤ôëû •þyþ›ôyeyîû ö¡‡!‹þe îylyöì¡ •þy ‡y!l†þØþy 

!lÁ¬x!Bþ•þ !‹þöìeîû ôöì•þy ¥öìîÐ



Class-10 | Bengali | Chapter Name

5

lîô ö×!” þöèþï•þ!îKþyl  •þyþ›  CHAPTER-6

A

t Q R
S

O

P
•þyþ›ôyey †þ!‘þl

•þîû¡
†þ!‘þl+•þîû¡

B

™!îû– ~†þ!Øþ îéÝ ëyöì†þ ’þz_® †þîûy ¥öìëûöìSéÐ ~‡yöìl P 
!îr %̃ îéÝ!Øþîû ²Ìíôyîßiyëû •þyþ›ôyey ²Ì†þy¢ †þöìîûÐ îéÝ!Øþöì†þ
’þz_® †þîûöì¡ ²Ìíöìô îéÝ!Øþîû •þyþ›ôyey îy’þüöì•þ íyöì†þÐ
!†þév •þy †þ!‘þl¥z íyöì†þÐ ~îûþ›îû Q !îr %̃îû †þyöìSé •þyþ›ôyey
öþ›ï„öìSéyöì¡ †þ!‘þl îéÝ ˆ¡öì•þ Öîû& †þöìîû ~î‚ R !îr %̃ xî!™
~¥z •þyþ›ôyeyîû ö†þyöìly þ›!îûî•Åþl ¥ëû lyÐ ~¥z ö¡‡!‹þöìe
îéÝ!Øþîû ˆ¡lyBþ t ~î‚ ~†þîyîû •þyþ›ôyey ˆ¡lyöìBþ öþ›ï„öìSé
öˆöì¡ •þy þ¤Á›)”Åèþyöìî ˆ¡l ¥Gëûyîû xyöì̂  xî!™ ~†þ¥z
íyöì†þÐ R !îr %̃öì•þ îéÝ!Øþîû ˆ¡l ¤Á›)”Å ¥ëû ~î‚ †þ!‘þl
îéÝ!Øþ ¤Á›)”Åèþyöìî •þîû¡ þ›˜yöìíÅ þ›!îû”•þ ¥ëûÐ R !îr %̃îû
þ›îû •þyþ›ôyey xyîûG î,!m* öþ›öì•þ íyöì†þÐ Q G R !îr %̃îû
ôöì™Ä ë‡l †þ!‘þl þ›˜yöìíÅîû ˆ¡l ¥ëû •þ‡l ²Ì†,þ!•þ öíöì†þ
öë •þyþ› ,̂¥#•þ ¥ëû •þyöì†þ¥z ˆ¡öìlîû ¡#l•þyþ› îöì¡Ð ~¥z
¡#l•þyöìþ›îû †þyîûöì”¥z †þ!‘þl þ›˜yíÅ G¥z ~†þ¥z ’þz£k•þyëû •þîû¡
þ›˜yöìíÅ þ›!îû”•þ ¥ëûÐ

B	 †þ!‘þl#èþîöìlîû ¡#l•þyþ›: ²Ìôy” ‹þyöìþ› ~†þ†þ èþöìîûîû 
ö†þyöìly •þîû¡ þ›˜yíÅöì†þ •þyîû xîßiyîû þ›!îûî•Åþöìlîû 
¤ôëû •þyîû !¥ôyöìBþîû ’þz£k•þy !ßiîû öîûöì‡ ¤Á›)”Å 
†þ!‘þl xîßiyëû þ›!îû”•þ †þîûöì•þ ë•þØþy þ›!îûôy” •þyþ› 
!lÜñy¢öìlîû ²Ìöìëûy?l ¥ëû ö¤¥z þ›!îûôy” •þyþ›öì†þ
G¥z •þîû¡ þ›˜yöìíÅîû †þ!‘þl#èþîöìlîû ¡#l•þyþ› îöì¡Ð

CGS þ›m*!•þöì•þ ?öì¡îû †þ!‘þl#èþîöìlîû ¡#l•þyþ› 80 
†þÄyöì¡y!îûù@ýÌyôÐ xíÅyê 0°C ’þz£k•þyîû 1 @ýÌyô ?¡öì†þ 0°C 
’þz£k•þyîû 1 @ýÌyô îîûöìæþ þ›!îû”•þ †þîûöì•þ ¥öì¡ 80 †þÄyöì¡y!îû 
•þyþ› !lÜñy¢l †þîûöì•þ ¥ëûÐ

SI þ›m*!•þöì•þ ?öì¡îû †þ!‘þl#èþîöìlîû ¡#l•þyþ› 3.36×105 

?%¡ùö†þ!?Ð
A

t
Q R

S

O

P

•þyþ›ôyey

†þ!‘þl

•þîû¡

†þ!‘þl+•þîû¡

B

•þîû¡ þ›˜yöìíÅîû öÇþöìe •þîûöì¡îû †þ!‘þl#èþîl ¥Gëûyîû
~†þ!Øþ ö¡‡!‹þe ~‡yöìl ö˜‡yöìly ¥¡Ð

P !îr %̃ ²Ìíô xîßiyëû •þîûöì¡îû •þyþ›ôyey !löì̃ Å¢ †þöìîûÐ 
þ›öìîû •þîû¡ öíöì†þ •þyþ› !lÜñy!¢•þ †þîûöì¡ •þîûöì¡îû •þyþ› †þôöì•þ 
Öîû& †þöìîûÐ •þyþ›ôyey ë‡l Q !îr %̃öì•þ xíÅyê !¥ôyöìBþ ~öì¤ 
öþ›ï„Séyëû •þ‡l •þîû¡ †þ!‘þl ¥öì•þ Öîû& †þöìîûÐ Q !îr %̃öì•þ 
îéÝ ~†þîyîû !¥ôyöìBþ öþ›ï„öìSé öˆöì¡ •þyîû xyîû þ›!îûî•Åþl ¥ëû 
lyÐ ö¡‡!‹þöìe QR x‚¢ •þîûöì¡îû †þ!‘þl#èþîöìlîû ²Ì†þy¢ 
†þöìîûÐ R !îr %̃öì•þ öþ›ï„öìSéyöì¡ •þîû¡!Øþ þ¤Á›)”Åèþyöìî †þ!‘þöìl 
þ›!îû”•þ ¥ëûÐ ë•þÇþ” Q G R !îr %̃îû ôöì™Ä †þ!‘þl#èþîl 
²Ì!e«ëûy ‹þöì¡ •þ•þÇþ” öë þ›!îûôy” •þyþ› !lÜñy!¢•þ ¥ëû 
•þyöì†þ¥z †þ!‘þl#èþîöìlîû ¡#l•þyþ› îöì¡Ð RS x‚¢ †þ!‘þl
þ›˜yöìíÅîû e«ô¥Éy¤ôyl •þyþ›ôyey ¥z!D•þ †þöìîûÐ

C îyÜ›#èþîöìlîû ¡#l•þyþ›: ²Ìôy” ‹þyöìþ› ~†þ†þ èþöìîûîû 
ö†þyöìly •þîû¡ þ›˜yíÅöì†þ •þyîû xîßiyîû þ›!îûî•Åþöìlîû 
¤ôëû •þyîû ß³%þØþlyöìBþîû ’þz£k•þyëû !ßiîû öîûöì‡ ¤Á›)”Å  
îyÜ›#è)þ•þ †þîûöì•þ ë•þØþy þ›!îûôy” •þyþ› ²Ìöìëûyöìˆîû 
²Ìöìëûy?l ¥ëû– ö¤¥z þ›!îûôy” •þyþ›öì†þ G¥z •þîûöì¡îû 
îyÜ›#èþîöìlîû ¡#l•þyþ› îöì¡Ð

CGS þ›m*!•þöì•þ ?öì¡îû îyÜ›#èþîöìlîû ¡#l•þyþ› 537 
†þÄyöì¡y!îûù@ýÌyôÐ xíÅyê– 100°C ’þz£k•þyîû ~†þ @ýÌyô ?¡öì†þ 
100°C-~îû ~†þ @ýÌyô îyöìÜ› þ›!îû”•þ †þîûöì•þ 537 †þÄyöì¡y!îû 
•þyþ› ²Ìöìëûyˆ †þîûy ¥ëûÐ

SI þ›m*!•þöì•þ ?öì¡îû îyÜ›#èþîöìlîû ¡#l•þyþ› 22.68×105

?%¡ùö†þ!?Ð

D	 ‰l#èþîöìlîû ¡#l•þyþ›: ²Ìôy” ‹þyöìþ› ~†þ†þ èþöìîûîû 
ö†þyöìly îyÜ›öì†þ– ’þz£k•þyîû þ›!îûî•Åþl ly †þöìîû 
îyÜ›#ëû xîßiy öíöì†þ ¤Á›)”Åîû*öìþ› •þîû¡ xîßiyëû 
xylöì•þ öë þ›!îûôy” •þyþ› !lÜñy¢l †þîûöì•þ ¥ëû 
ö¤¥z þ›!îûôy” •þyþ›öì†þ G¥z îyöìÜ›îû ‰l#èþîöìlîû 
¡#l•þyþ› îöì¡Ð

CGS þ›m*!•þöì•þ ?¡#ëû îyöìÜ›îû ‰l#èþîöìlîû ¡#l•þyþ› 
537 †þÄyöì¡y!îû/@ýÌyô G SI þ›m*!•þöì•þ ?¡#ëû îyöìÜ›îû 
‰l#èþîöìlîû ¡#l•þyþ› ¥¡éŸŸŸé22.68 × 105 J/kgÐ

6.4 ¤Á›,_« G x¤Á›,_« îyÜ›

ö†þyöìly !l! Å̃ÜT ’þz£k•þyëû ö†þyöìly !l! Å̃ÜT xyëû•þl îyëû%îû 
ôöì™Ä ¤îöìíöì†þ öî!¢ öë þ›!îûôy” ?¡#ëû îyÜ› ™yîû” †þîûöì•þ 
¤Çþô ë!˜ ö¤¥z þ›!îûôy” ?¡#ëû îyÜ› ’þzþ›!ßi•þ íyöì†þ •þöìî 
ö¤¥z îyÜ›öì†þ ¤Á›,_« îyÜ› î¡y ¥ëûÐ

xyîyîû ö†þyöìly !l! Å̃ÜT ’þz£k•þyëû– ö†þyöìly !l! Å̃ÜT xyëû•þl 
îyëû%îû ôöì™Ä ¤îöìíöì†þ öî!¢ öë þ›!îûôy” ?¡#ëû îyÜ› 
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íy†þöì•þ þ›yöìîû •þyîû öíöì†þ †þô ?¡#ëû îyÜ› íy†þöì¡ G¥z 
îyÜ›öì†þ x¤Á›,_« îyÜ› î¡y ¥ëûÐ

~¥z ¤Á›,_« G x¤Á›,_« îyëû%îû !†þS%é ²Ìy†,þ!•þ†þ ’þz̃ y¥îû”G 
xyôîûy öîûy? ö˜‡öì•þ þ›y¥zÐ x¤Á›,_« îyÜ› îöìëû¡ G 
‹þy¡Åöì¤îû ¤)e öôöìl ‹þöì¡ !†þév ¤Á›,_« îyÜ› ~¥z ¤)e 
ôylÄ †þöìîû lyÐ

6.4.1 !¢!¢îûyBþ: îyëû%öì•þ ¤îÅ̃ y¥z !†þS%é þ›!îûôy” ?¡#ëû 
îyÜ› !ôöì¢ íyöì†þÐ ÖÜñ xyî¥yGëûyëû !˜öìlîû öî¡y îy•þyöì¤ 
?¡#ëû îyÜ› x¤Á›,_« xîßiyëû íyöì†þ !†þév îûyöìe è)þþ›,Ûþ 
¢#•þ¡ ¥Gëûyîû þ›îû îyëû%ô[þ¡ ¢#•þ¡ ¥öìëû ëyëû æþöì¡ îyëû% 
xyîû ?¡#ëû îyÜ› ™yîû” †þîûöì•þ þ›yöìîû ly æþöì¡ îyëû%ô[þ¡ 
²Ì†,þ!•þöì•þ íy†þy ?¡#ëû îyÜ› myîûy ¤Á›,_« ¥öìëû þ›öì’þüÐ 
öë ’þz£k•þyëû ö†þyöìly !l! Å̃ÜT þ›!îûôy” îyëû% •þyîû ôöì™Ä íy†þy 
?¡#ëû îyÜ› myîûy ¤Á›,_« ¥ëû ö¤¥z ’þz£k•þyöì†þ G¥z îyëû%îû 
!¢!¢îûyBþ îöì¡Ð
6.4.2 xyoÅ•þy: îyëû%ô[þöì¡ ?¡#ëû îyÜ› ¤îÅ̃ y ’þzþ›!ßi•þ 
íyöì†þÐ öëéŸéö†þyöìly ?¡y¢ëû öíöì†þ ¤î¤ôëû îyÜ›#èþîöìlîû 
?lÄ ?¡ îyöìÜ›îû ôy™Äöìô îy•þyöì¤ öôöì¢Ð îy•þyöì¤ ’þzþ›!ßi•þ 
?¡#ëû îyöìÜ›îû ~¥z þ›!îûôy”öì†þ¥z xyoÅ•þy î¡y ¥ëûÐ î£ìÅy†þyöì¡ 
îy•þyöì¤îû xyoÅ•þy ¤îöìíöì†þ öî!¢ íyöì†þ †þyîû” ö¤¥z ¤ôëû 
îy•þyöì¤ ²Ì‹%þîû þ›!îûôy” ?¡#ëû îyÜ› !ôöì¢ íyöì†þÐ xyîyîû 
ÖÜñ xyî¥yGëûyöì•þ îy•þyöì¤îû xyoÅ•þy †þöìô ëyëûÐ îyëû%öì•þ 
öî!¢ þ›!îûôy” ?¡#ëû îyÜ› íy†þöì¡ •þyöì†þ xyoÅîyëû% G 
†þô þ›!îûôy” ?¡#ëû îyÜ› íy†þöì¡ •þyöì†þ ÖÜñ îyëû% îöì¡Ð 
îyëû% ?¡#ëû îyÜ› myîûy ¤Á›,_« ¥öì¡– xyoÅ•þy ¤îöìíöì†þ 
öî!¢ íyöì†þ ~î‚ •þ‡l !¢!¢îû– öô‰ G †%þëûy¢y ¤,!ÜT ¥ëûÐ
6.4.3 !¢!¢îû: ¢#•þ†þyöì¡ ë‡l !î†þyöì¡îû þ›îû è)þþ›,Ûþ G è)
þþ›,Ûþ ¤‚¡@À îyëû% ¢#•þ¡ ¥öìëû þ›öì’þü ~î‚ îyëû%ô[þ¡G ?¡#ëû 
îyÜ› myîûy ¤Á›,_« ¥öìëû þ›öì’þü •þ‡l îy•þyöì¤îû ’þz£k•þy 
!¢!¢îûyöìBþîû †þyöìSé öþ›ï„öìSéyöì¡ îyëû%îû ôöì™Ä íy†þy !†þS%é ?¡#ëû 
îyÜ› ‰l#è)þ•þ ¥öìëû ?¡†þ”yëû þ›!îû”•þ ¥ëû G ‰yöì¤îû xyˆyëû 
G ˆyöìSéîû þ›y•þyëû ?ôy ¥ëû ëyöì̃ îû xyôîûy !¢!¢îû î!¡Ð
6.4.4 †%þëûy¢y: è)þþ›,öìÛþîû ’þzþ›îû !†þS%é þ›!îûôy” x‚¢ ¥‘þyê 
‘þyuþy ¥öìëû öˆöì¡ îy•þy¤G ?¡#ëû îyöìÜ›îû myîûy ¤Á›,_« 
¥öìëû þ›öì’þüÐ îy•þy¤ !¢!¢îûyöìBþîû öþ›ï„öìSé öˆöì¡ ?¡#ëû îyÜ›
‰l#è)þ•þ ¥öìëû ?öì¡îû !îr %̃öì•þ þ›!îû”•þ ¥ëû !†þS%é ?¡†þ”y
îy•þyöì¤îû ™)!¡†þ”yöì†þ ö†þw †þöìîû èþy¤öì•þ íyöì†þ– •þyöì†þ¥z
†%þëûy¢y îöì¡Ð ¢¥îûyMéþöì¡ ~îû†þô †%þëûy¢y ²Ìyëû¥z ö˜‡y ëyëû
†þyîû” ö¤‡yöìl ™)!¡†þ”yîû þ›!îûôy” îy•þyöì¤ öî!¢ íyöì†þÐ
6.4.5 ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû”:

xyôîûy ?y!l •þîû¡öì†þ ’þz_® †þîûöì¡ xyëû•þl î,!m* þ›yëû 

G ¢#•þ¡þ †þîûöì¡ xyëû•þl †þöìô !†þvé ?öì¡îû öÇþöìe ~îû 
!îþ›îû#•þ xy‹þîû” ö˜‡y ëyëûÐ 0°C-îû ?¡öì†þ ’þz_® †þîûöì¡
xyëû•þl †þôöì•þ íyöì†þ ëy 4°Cxî!™ î?yëû íyöì†þÐ xyîyîû
4°CéŸé~îû þ›îû öíöì†þ îy’þüöì•þ íyöì†þÐ •þy¥z 4°C öíöì†þ 0°C
•þyþ›ôyey þ›ëÅhsý ?öì¡îû xyëû•þl ²Ì¤yîû” xlÄylÄ •þîûöì¡îû
öíöì†þ xy¡y˜y ¥ëû– ~öì†þ¥z ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” îöì¡Ð
4°C ’þz£k•þyëû •þy¥z ?öì¡îû ‰lc ¤îÅy!™†þ ¥ëûÐ

xyëû•þl

ö¡‡!‹þe

4°C
•þyþ›ôyey

¢#öì•þîû ö˜¢=!¡öì•þ ‡%î ‘þyuþyëû ?¡y¢ëû=!¡îû ?öì¡îû 
’þzþ›öìîûîû x‚¢ xyëû•þöìl ¥Éy¤ þ›yëû G èþyîû# ¥öìëû ?öì¡îû 
l#öì‹þ ‹þöì¡ ëyëû ~î‚ xöìþ›Çþy†,þ•þ ˆîûô ?¡ ’þzþ›öìîû 
xyöì¤Ð ~îû æþöì¡ ?¡y¢ëû!Øþîû ?¡ ‘þyuþy ¥öì•þ íyöì†þÐ 
~èþyöìî ?öì¡îû ’þz£k•þy †þôöì•þ †þôöì•þ ë‡l 4°C ¥ëû •þ‡l 
?öì¡îû xyëû•þl îyöì’þü G ¥y¡†þy ¥ëû æþöì¡ ’þzþ›!îûèþyöì̂ îû 
?¡ •þ‡l xyîû l#öì‹þ ëyëû ly ~î‚ ’þz£k•þy †þöìô 0°C-~ 
þ›!îû”•þ ¥öì¡ •þ‡l ?öì¡îû ’þzþ›!îûèþyˆ ?öìô îîûöìæþ þ›!îû”•þ 
¥ëûÐ îîûæþ– ?öì¡îû öíöì†þ G?öìl ¥y¡†þy ¥ëû •þy¥z ?öì¡îû
’þzþ›îû èþy¤öì•þ íyöì†þ G ?öì¡îû ’þzþ›öìîû îîûöìæþîû xyhßìîû”
öæþöì¡ ö˜ëûÐ îîûæþ •þyöìþ›îû †%þþ›!îûîy¥# ¥Gëûyëû îy¥zöìîûîû
¢#•þ¡ ’þz£k•þy ?öì¡îû !èþ•þöìîû xyîû ²Ìöìî¢ †þîûöì•þ þ›yöìîû
ly– •þy¥z ?¡y¢öìëûîû !èþ•þöìîû ?öì¡îû •þyþ›ôyey 4°C-¥z
íyöì†þ G !èþ•þöìîûîû ?¡ †þ‡l¥z îîûæþ ¥ëû lyÐ ~îû æþöì¡
?¡? ²Ìy”#îûy ?öì¡îû ôöì™Ä ¤%îû!Çþ•þ íyöì†þÐ

Key points
[1] öë þ›m*!•þöì•þ ö†þyöìly îéÝ †þ•þØþy •þyþ› @ýÌ¥”

†þöìîû G †þ•þØþy •þyþ› î?Ål †þöìîû •þy þ›!îûôyþ›
†þîûy ëyëû •þyöì†þ †þÄyöì¡y!îû!ô!•þ îöì¡Ð

[2] ˜%!Øþ îéÝ ~öì†þ xþ›öìîûîû ¤‚ß›öì¢Å íy†þöì¡ ö†þyöìly
îéÝ ë•þØþy •þyþ›@ýÌ¥” †þöìîû xþ›îû îéÝ!Øþ !‘þ†þ
•þ•þØþy¥z •þyþ› î?Ål †þöìîûÐ

[3] ë‡l ö†þyöìly †þyöìëÅîû æþöì¡ •þyþ› ’þzêþ›§¬ ¥ëû
îy •þyþ›öì†þ †þyöìëÅ îû*þ›yhsýîû †þîûy ¥ëû •þ‡l
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’þzê¤ •þyþ› G †þyöìëÅîû þ›!îûôy” ~öì†þ xþ›öìîûîû 
¤ôyl%þ›y!•þ†þ ¥ëûÐ

[4] ~†þ†þ èþöìîûîû ö†þyöìly îéÝöì†þ G¥z ’þz£k•þyîû xîßiyîû
þ›!îûî•Åþl †þîûöì•þ öë þ›!îûôy” •þyþ› ¡yöìˆ •þyöì†þ
G¥z þ›˜yöìíÅîû xîßiyîû þ›!îûî•Åþöìlîû ¡#l•þyþ›
îöì¡Ð

[5] ˆ¡l– †þ!‘þl#èþîl– îyÜ›#èþîl îy ‰l#èþîl
¤î!†þS%é ‰Øþyîû ?lÄ ¡#l•þyþ› ²Ìöìëûy?lÐ

[6] îy•þyöì¤ ?¡#ëû îyÜ› þ›)”Å íy†þöì¡ ö¤¥z îy•þy¤öì†þ
¤Á›,_« îyëû% îöì¡Ð

[7] îy•þyöì¤ ?¡#ëû îyÜ› •%þ¡lyô)¡†þ †þô þ›!îûôyöì”
íy†þöì¡ •þyöì†þ x¤Á›,_« îyëû% îöì¡Ð

[8] öë ’þz£k•þyëû öþ›ï„öìSéyöì¡ !l!˜ÅÜT þ›!îûôy” îyëû% •þyîû
ôöì™Ä ’þzþ›!ßi•þ ?¡#ëû îyÜ› myîûy ¤Á›,_« ¥ëû–
ö¤¥z ’þz£k•þyöì†þ G¥z îyëû%îû !¢!¢îûyBþ î¡y ¥ëûÐ

[9] îyëû%öì•þ ?¡#ëû îyöìÜ›îû þ›!îûôy”öì†þ îy•þyöì¤îû
xyoÅ•þy î¡y ¥ëûÐ

[10] 4°C öíöì†þ 0°C þ›ëÅhsý •þyþ›ôyeyëû ?öì¡îû xyëû•þl
†þöìô ly îîû‚ îy’þüöì•þ íyöì†þÐ

[11] 4°C ’þz£k•þyëû ?öì¡îû ‰lc ¤îöì‹þöìëû öî!¢ íyöì†þÐ

W	•þyþ› ¥¡ ~ôl ~†þ ²Ì†þyöìîûîû ¢!_« öë!Øþ ‡%î ¤¥öì?¥z 
†,þ•þ†þyöìëÅîû myîûy ’þzêþ›§¬ †þîûy ëyëû– !†þév •þyþ› ²Ìöìëûyöì̂   
†,þ•þ†þyëÅ ¤Á›y˜l †þîûy •þ•þØþy ¤¥? lëûÐ

W	~†þ¥z ’þz£k•þyîû %̃!Øþ îéÝîû ôöì™Ä öë!Øþ •þyöìþ›îû ’þz_ô 
þ›!îûîy¥# ö¤!Øþöì†þ ß›¢Å †þîûöì¡ xlÄ îéÝ!Øþîû •%þ¡lyëû 
¢#•þ¡ xl%è)þ•þ ¥ëûÐ

W	l#¡ îöì”Åîû !¢‡yîû ’þz£k•þy ¡y¡– ¥¡%̃ – ¤î%? ¥z•þÄy!˜ 
îöì”Åîû !¢‡yîû •%þ¡lyëû öî!¢ ¥ëûÐ

W	ôyl%öì£ìîû ¢îû#îû ¤öìîÅyF‹þ 108.24°F ŒxíÅyê 42.3°C) 
’þz£k•þy ¤¥Ä †þîûöì•þ þ›yöìîûÐ

W	 !îKþyl#öì̃ îû myîûy þ›îû#Çþyˆyöìîû ²ÌéÝ•þ ¤öìîÅyF‹þ ’þz£k•þy 
¥¡ 4 × 1012 °CÐ

W	Night Vision Camera-ö•þ ö†þyöìly îéÝ myîûy 
!î!†þ!îû•þ •þyþ› (infrared radiation) þ›!îûôyþ› †þöìîû¥z
Sé!î îy !èþ!’þG ö•þy¡y ¥ëûÐ

W	0.01°C ’þz£k•þy G 0.006 îyëû%ô[þ¡#ëû ‹þyöìþ› Œ÷e™ 
!îr %̃öì•þŠ ?öì¡îû †þ!‘þl– •þîû¡ G ˆÄy¤#ëû ~¥z !•þl!Øþ
˜¢y¥z ~†þöìe ¡ÇþÄ †þîûy ëyëûÐ

W	 ö†þyöìly îÄ!_«îû ¢îû#öìîû !èþØþy!ôl B-12 ~î‚ ö¡ïöì¥îû 
xèþyî ö˜‡y !˜öì¡ G¥z îÄ!_«îû ÷¢öì•þÄîû xl%è)þ!•þ 
î,!m* þ›yëûÐ

îà!î†þÒ!èþ!_†  ²ÌöìÙÀy_îû  1  

1.	 •þyþ› ¥¡ îÝ†þ”yîû éŸé

a èþîûöìîöì̂ îû þ›!îûî!•þÅ•þ îû*þ›

b ˆ!•þ¢!_«îû þ›!îûî!•þÅ•þ îû*þ›

c !ßi!•þ¢!_«îû þ›!îûî!•þÅ•þ îû*þ›

d ˆ!•þöìîöì̂ îû þ›!îûî!•þÅ•þ îû*þ›

k	b ˆ!•þ¢!_«îû þ›!îûî!•þÅ•þ îû*þ›

W	Explanation:
•þyþ› ¥¡ îÝ†þ”yîû ˆ!•þ¢!_«îû þ›!îûî!•þÅ•þ îû*þ›Ð

2. SI ö•þ •þyþ›ôyeyîû ~†þ†þ ¥¡ éŸé

    a C b cd
    c K d mol  

k	c K

W	Explanation:
SI ö•þ •þyþ›ôyeyîû ~†þ†þ ¥¡ Kelvin ŒKŠ

3. ö¡y¥y þ›yîû˜– ?¡ G îyëû%îû ôöì™Ä xyöìþ›!Çþ†þ •þyþ›
¤öìîyÅF‹þ éŸé

    a ?öì¡îû b ö¡y¥yîû 

    c îyëû%îû d þ›yîûöì̃ îû 

k	a ?öì¡îû   

W	Explanation:
ö¡y¥y þ›yîû̃ – ?¡ G îyëû%îû ôöì™Ä ?öì¡îû xyöìþ›!Çþ†þ 

•þyþ› ¤öìîyÅF‹þÐ

4. •þyþ› þ›!îûôyöìþ›îû ësf!Øþ ¥¡ éŸé

a îÄyöìîûy!ôØþyîû	 b †þÄyöì¡y!îû!ôØþyîû

c íyöìôyÅ!ôØþyîû	 d ôÄyöìly!ôØþyîû

k	b †þÄyöì¡y!îû!ôØþyîû

W	Explanation:
•þyþ› þ›!îûôyöìþ›îû ësf!Øþ ¥¡ †þÄyöì¡y!îû!ôØþyîûÐ

5. xyöìþ›!Çþ†þ •þyöìþ›îû ~†þ†þ ¥¡ éŸé

    a calù°C		  b JùŒKg.KŠ

    c calùŒg.°CŠ		 d Jù°C
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k	  c calùŒg.°CŠ

W	Explanation:
xyöìþ›!Çþ†þ •þyöìþ›îû ~†þ†þ ¥¡ éŸé calùŒg.°C) 

6. ˆ,¥#•þ îy î!?Å•þ •þyöìþ›îû ˆ”lyëû x²Ìöìëûy?l#ëû îûy!¢!Øþ
¥¡ éŸé

a èþîû	 b xyöìþ›!Çþ†þ •þyþ›

c ‰lc	 d •þyþ›ôyeyîû þ›!îûî•þÅl

k	c ‰lc

W	Explanation:
ˆ,¥#•þ îy î!?Å•þ •þyöìþ›îû ˆ”lyëû ‰lc ~öìÇþöìe 

x²Ìöìëûy?l#ëûÐ

7. •þyþ› ¥¡ ~†þ²Ì†þyîû éŸé

    a ¢!_«	 b î¡ 

    c ’þz£k•þy	 d þ›˜yíÅ 

k	a ¢!_«

W	Explanation:
•þyþ› ¥¡ ~†þ²Ì†þyîû ¢!_«Ð

8. 1 †þÄyöì¡y!îû •þyþ› ’þzêþ›§¬ †þîûöì•þ éŸé

a 4.2 × 107 ?%¡

b 4.2 xy Å̂

c 4.2 ?%¡

d 4.2 × 105 xy Å̂ †þyîûÄ

k	c 4.2 ?%¡

W	Explanation:
1 †þÄy¡!îû •þyþ› ’þzêþ›§¬ †þîûöì•þ 4ƒ2 ?%¡ †þyëÅ †þîûöì•þ ¥ëûÐ

9. þ›˜yöìíÅîû xîßiyhsýöìîûîû ¤ôëû •þyþ›ôyeyŸé

a †þöìô		  b îyöì’þü

c xþ›!îûî!•þÅ•þ íyöì†þ	d îyöì’þü îy †þöìô

k	c xþ›!îûî!•þÅ•þ íyöì†þ 

W	Explanation:
þ›˜yöìíÅîû xîßiyhsýöìîûîû ¤ôëû •þyþ›ôyey xþ›!îûî!•þÅ•þ 

íyöì†þÐ

10. 0°C •þyþ›ôyeyëû 1 @ýÌyô îîûöìæþ 60 †þÄyöì¡y!îû •þyþ›
!˜öì¡ ‹)þ’þüyhsý •þyþ›ôyey ¥öìî éŸé

a 0°C 	 b 0°C öíöì†þ öî!¢

c 0°C ~îû öíöì†þ †þô

		  d xyöìþ›!Çþ†þ •þyþ› ly ?ylöì¡ •þyþ›ôyey î¡y x¤½þî

k	a 0°C
W	Explanation:

0°C •þyþ›ôyeyëû 1 @ýÌyô îîûöìæþ 60 †þÄyöì¡y!îû •þyþ› 
!˜öì¡ ‹)þ’þüyhsý •þyþ›ôyey ¥öìî 0°CÐ

11. ¡#l•þyþ› íyöìôyÅ!ôØþyöìîûîû •þyþ›ôyeyîû þ›y‘þ éŸé

a †þ!ôöìëû ö˜ëû	 b îy!’þüöìëû ö˜ë

c ~†þ¥z îûyöì‡	 d ö†þyöìlyØþy¥z lëû

k	c ~†þ¥z îûyöì‡

W	Explanation:
¡#l•þyöìþ›îû æþöì¡ •þyþ›ôyeyîû ö†þyöìly þ›!îûî•þÅl ¥ëû lyÐ

12. ö†þyöìly ßiyöìlîû !¢!¢îûyöìBþîû ôyl 16°C– G¥z ßiyöìlîû
îyëû% •þyþ›ôyeyëû •þyîû ôöì™Ä ’þzþ›!ßi•þ ?¡#ëûîyöìÜ›îû
myîûy ¤Á›,_« ¥ëû •þy¥öì¡ éŸé

a t > 16°C 	 b t = 16°C

c t < 16°C 	 d ö†þyöìlyØþy¥z ly

k	b t = 16°C

W	Explanation:

ö†þyöìly ßiyöìlîû ?¡#ëûîyÜ› öë !îöì¢£ì ’þz£k•þyëû îyëû%öì•þ 
’þzþ›!ßi•þ ?¡#ëû îyÜ› myîûy ¤Á›,_« ¥öìëû ëyëû ö¤¥z !îöì¢£ì 
’þz£k•þy¥z ¥¡ !¢!¢îûyBþ– •þy¥z t = 16°C

13. !¢!¢îû ?ôyîû þ›öìÇþ ’þzþ›öìëyˆ# lëû ö†þyl!Øþ éŸé

a öô‰ô%_« þ›!îûÜñyîû xy†þy¢

b öô‰¡y xy†þy¢

c !ßiîû îyëû%

d îyëû%ô[þöì¡îû ?¡#ëûîyöìÜ›îû xy!™†þÄ

k	b öô‰¡y xy†þy¢

W	Explanation:

öô‰¡y xy†þy¢ !¢!¢îû ?ôyîû þ›öìÇþ ’þzþ›öìëyˆ# lëûÐ

14. ‰öìîûîû •þyþ›ôyey !¢!¢îûyöìBþîû ¤ôyl ¥öì¡– xyöìþ›!Çþ†þ
xy˜Å•þyîû ôyl ¥öìî éŸé

    a 100%		  b 0%     

    c 70%		  d 85% 

k	 ’þz/ a 100%

W	Explanation:

x!™†þ ’þz£k•þyëû îyëû%öì†þ ¤Á›,_« †þîûöì•þ öî!¢ þ›!îûôy” 
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?¡#ëûîyÜ› ²Ìöìëûy?l ¥ëûÐ •þy¥z ‰öìîûîû •þyþ›ôyey¥z 
!¢!¢îûyöìBþîû ¤ôyl ¥öì¡ xyöìþ›!Çþ†þ xy Å̃•þyîû ôyl 100% 
¥öìîÐ

15. m èþîû– q ’þz£k•þy ~î‚ s xyöìþ›!Çþ†þ •þyþ› ¥öì¡
•þyþ›@ýÌy!¥•þy K ¥öìî éŸé

a K = m/s	 b K = mq

c K = ms	 d K= msq

k	 ’þz/ c K = ms 

W	Explanation:

îÝîû •þyþ›@ýÌy!¥•þy K=ms
16. †þyëÅ G •þyöìþ›îû ¤Á›†þÅ!Øþ ¥¡éŸé

a W = H	 b W µ H2

c W = JH	 d H = JW

k	c W = JH

†,þ•þ†þyëÅ ŒWŠ = J×H
J = •þyöìþ›îû ?%¡ •%þ¡ÄyBþ

H = •þyþ›

17. ¤ôyl èþöìîûîû ˜%!Øþ •þîû¡ A G B ö•þ ¤ôyl •þyþ›
ö˜Gëûy ¥¡ B ~îû xyöìþ›!Çþ†þ •þyþ› A ~îû !m=”Ð
A G B ~îû •þyþ›ôyey î,!m*îû xl%þ›y•þ †þ•þÚ

    a 1 : 1		  b 1 : 2    

    c 2 : 1		  d 4 : 1 

k	c 2 : 1

W	Explanation:
•þyþ› = èþîû × xyöìþ›!Çþ†þ •þyþ› × •þyþ›ôyeyîû þ›!îûî•þÅl

™!îû– %̃!Øþ •þîûöì¡îû¥z èþîû m
²ÌÙÀyl%¤yöìîû %̃!Øþ •þîûöì¡¥z ¤ôyl •þyþ› ö˜Gëûy ¥öìëûöìSé– •þy¥z A

~îû xyöìþ›!Çþ†þ •þyþ› S ~î‚ B ~îû xyöìþ›!Çþ†þ •þyþ› 2S
m × S × t1 = m × 2S × t2

t1 G t2 ¥¡ A G B •þîûöì¡ ’þz£k•þyîû þ›!îûî•þÅlÐ

t1 G t2  ¥¡ A G B •þîûöì¡ ’þz£k•þyîû þ›!îûî•þÅlÐ
t
t

1

2

2
1=

\ t1 : t2 = 2 : 1

18. ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” ¡ÇþÄ †þîûy ëyëûéŸŸŸé

a 10°C–14°C ~	 b 4°C ~

    c 0°C–10°C ~		 d 0°C–4°C

k	 d 0°C–4°C

W	Explanation:
?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” ¡ÇþÄ †þîûy ëyëû 0°C–4°C 

þ›ëÅhsýÐ

19. ¢#•þ²Ì™yl ö˜öì¢ ¥Éöì˜îû ’þzþ›!îû•þ¡ îîûöìæþ îû*þ›yhsý!îû•þ
¥öì¡ ¥Éöì˜îû •þ¡öì˜öì¢ ?öì¡îû •þyþ›ôyeyéŸŸŸé

a 1°C	 b 4°C
    c 0°C		  d 2°C

k	 b 4°C

W	Explanation:
¢#•þ²Ì™yl ö˜öì¢ ¥Éöì̃ îû ’þzþ›!îû•þ¡ îîûöìæþ îû*þ›yhsý!îû•þ 

¥öì¡ ¥Éöì̃ îû •þ¡öì̃ öì¢ ?öì¡îû •þyþ›ôyey 4°CÐ

20. ¤Á›,_« G x¤Á›,_« îyöìÜ›îû þ›yíÅ†þÄ ¥¡ éŸé

a x¤Á›,_« îyÜ› îöìëûöì¡îû ¤)e ôyöìlly

b ¤Á›,_«îyÜ› îöìëûöì¡îû ¤)e ôyöìl

c x¤Á›,_« îyÜ› îöìëûöì¡îû ¤)e ôyöìl

d ¤Á›,_«îyÜ› ‹þy¡Åöì¤îû ¤)e ôyöìl

k	c x¤Á›,_«îyÜ› îöìëûöì¡îû ¤)e ôyöìl

W	Explanation:
¤Á›,_« îyÜ› îöìëûöì¡îû ¤)e ôyöìlly !†þv x¤Á›,_« 

îyÜ› îöìëûöì¡îû ¤)e öôöìl ‹þöì¡Ð 

21. ¤Á›)”Å ÖÜñ îyëû%îû !¢!¢îûyBþ éŸé

a îyëû%îû •þyþ›ôyeyîû ¤ôyl

b ~öìÇþöìe !¢!¢îûyöìBþîû x!hßìc íyöì†þ ly

c 10°C
d 0°C

k	b ~öìÇþöìe !¢!¢îûyöìBþîû x!hßìc íyöì†þ lyÐ

W	Explanation:
¤Á›)”Å ÖÜñ îyëû%îû öÇþöìe ?¡#ëû îyÜ› ly íy†þyëû 

~öìÇþöìe !¢!¢îûyöìBþîû ö†þyöìly x!hßìc íyöì†þ lyÐ

22. 0°C ~ ?öì¡îû †þ!‘þl#èþîöìlîû ¡#l •þyþ› ¥¡  Ÿé

a 80 JùKg 	 b 537 cal
c 2.26 × 106 JùKg
d 3.36 × 105 JùKg

k	d 3.36 × 105 JùKg 
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0°C ’þz£k•þy †þ!‘þl#èþîöìl ¡#l•þyþ› 3ƒ36 × 105 JùKg.

23. !¢!¢îûyBþ î¡öì•þ ~†þ!Øþ !l!˜ÅÜT éŸé

a ’þz£k•þy

b ‰lc

c xyöìþ›!Çþ†þ xyoÅ•þy

d xy Å̃•þy ö†þ öîyVþyëû

k	a ’þz£k•þy

W	Explanation:       

!¢!¢îûyBþ ¥¡ ~†þ!Øþ !l! Å̃ÜT ’þz£k•þyÐ

24. CGS þ›m*!•þöì•þ !¤¤yîû xyöìþ›!Çþ†þ •þyþ› 0ƒ03 cal
g–1°C–1 ¥öì¡ SI ö•þ !¤¤yîû xyöìþ›!Çþ†þ •þyþ› ¥öìî éŸé

a 1260 J Kg–1K–1

b 552 J Kg–1K–1

c 126 J Kg–1K–1

d 12.6 J Kg–1K–1

k	 c 126 J Kg–1K–1

1 cal.g–1°C–1 = 4200 J Kg–1 K–1

0.03 cal.g–1 °C–1 = (4200 × 0.03) J Kg–1K–1

= 126 J Kg–1K–1	

25. CGS þ›m*!•þöì•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl ¥¡ éŸé

a 4.2 Jùcal

b 4ƒ2 × 106 ergùcal

c 4ƒ2 × 105 ergùcal

d 4.2×107 ergùcal

k	 d 4.2×107 ergùcal

W	Explanation:

CGS ›m*!•þöì•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl ¥¡éŸŸŸé 

4ƒ2 × 107 ergùcal

26. ÖÜñ îîûöìæþ •þyþ› ²Ìöìëûyˆ †þîûöì¡ ~!Øþ ¤îûy¤!îû ˆÄy¤#ëû

†þyîÅl ’þy¥zéŸéx:y¥zöì’þ þ›!îû”•þ ¥ëûÐ ~¥z ‰Øþly!Øþ ¥¡ éŸé

a ß³)þØþl	 b ˆ¡l 

c îyÜ›yëûl	 d |™Åþ›y•þl

k	d |™Åþ›y•þl

W	Explanation:

†þ!‘þl xîßiy öíöì†þ  ˆÄy¤#ëû xîßiyëû îÝîû xîßiyîû 

þ›!îûî•þÅlöì†þ |™Åþ›y•þl î¡y ¥ëûÐ

27. l#öì‹þîû ö†þyl!Øþ ’þzF‹þ xîßiyhsýîû éŸé

     a îyÜ›#èþîl		 b †þ!‘þl#èþîl 

     c ‰l#èþîl		 d ö†þyöìlyØþy¥z lëû 

k	a îyÜ›#èþîl

~‡yöìl îyÜ›#èþîl ¥¡ ’þzF‹þ xîßiyhsýîûÐ

28. ~†þ!Øþ †þ!‘þl þ›˜yíÅöì†þ ¤ô¥yöìîû •þyþ› ²Ì˜yl †þîûy

¥öì¡– þ›˜yíÅ!Øþîû ’þz£k•þyîû þ›!îûî•þÅl ²Ì˜_ ö¡‡y !‹þe

ö˜‡yöìly ¥¡Ð ö¡‡y !‹þöìe xîßiyîû þ›!îûî•þÅl ¥öìFSé

ö†þyl öÇþöìeÚ

A

B
C

’þz£k•þy

•þyþ› ®

D
E

a AB, CD		  b AB, EF
c DE, EF		  d BC, DE 

k	d BC, DE
W	Explanation:

~öìÇþöìe BC, DE þ›öìí ’þz£k•þyîû þ›!îûî•þÅl ¥öìFSé lyÐ 
²Ìë%_« •þyþ› ¤Á›)”Åîû*öìþ› îÝîû xîßiyîû þ›!îûî•þÅl

‰Øþyöì•þ îÄî¥*•þ ¥ëûÐ •þy¥z öîyVþy ëyöìFSé BC G DE 
þ›öìí îÝîû xîßiyîû þ›!îûî•þÅl ¥öìFSéÐ
29. !l!˜ÅÜT xyëû•þöìlîû îyëû%öì•þ ?¡#ëû îyöìÜ›îû þ›!îûôy”

!löì˜Å¢†þ öèþï•þ îûy!¢ ö†þyl!ØþÚ
a !¢!¢îûyBþ		 b ?¡¤ô 
c xyoÅ•þy		 d ’þz£k•þy 

k	c xyoÅ•þy
W	Explanation:

îyëû%öì•þ †þ•þØþy ?¡#ëû îyÜ› xyöìSé •þy îyëû%îû xyoÅ•þy 
lyô†þ öèþï•þîûy!¢ !˜öìëû öîyVþyöìly ¥ëûÐ
30. öë ’þz£k•þyëû ?öì¡îû ‰lc ¤îÅy!™†þ •þy ¥¡ éŸé

a 32°F	 b 4°F
c 42°F	 d 39ƒ2°F

k	d 39ƒ2°F
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W	Explanation:
39.2°F ’þz£k•þyëû ?öì¡îû ‰lc ¤îÅy!™†þÐ

31. !¢!¢îû ~î‚ †%þëûy¢y þ›öì’þü ¤y™yîû”•þ éŸé

a ¢îûê†þyöì¡	 b ¢#•þ†þyöì¡ 

    c @ýÌ#Ü¿†þyöì¡	 d î£ìÅy†þyöì¡ 

k	b ¢#•þ†þyöì¡

W	Explanation:
¤y™yîû”•þ ¢#•þ†þyöì¡ †%þëûy¢y ö˜‡y ëyëû ~î‚ !¢!¢îû þ›öì’þüÐ

32. îy•þyöì¤ xyöìþ›!Çþ†þ xyoÅ•þy þ›!îûôy” †þ•þ ¥öì¡
?yôy†þyþ›’þü Ööì†þyöìlyîû ¤½þyîly íyöì†þly Ú

     a 50%	 b 0%

     c 100%	 d 90%

k	 ’þz/ c 100%

W	Explanation:

îy•þyöì¤ xyöìþ›!Çþ†þ xyoÅ•þy þ›!îûôy” 100% ¥öì¡ 
?yôy†þyþ›’þü Ööì†þyöìlyîû ¤½þyîly íyöì†þlyÐ

33. †þÄy¡!îû!ô!•þîû l#!•þ!Øþ ²Ìöìëy?Ä ¥öì•þ ¥öì¡ éŸé

a îy¥zöìîû öíöì†þ •þyþ› îÝ¤‚ßiyîû ôöì™Ä xy¤öì•þ ¥öìî

b ~†þ!Øþ îÝ xþ›îû îÝöì•þ xo"#è)þ•þ ¥öì•þ ¥öìî

c îÝ ¤‚ßiy öíöì†þ •þyþ› îy¥zöìîû öëöì•þ ¥öìî

d îÝ¤‚ßiyîû ôöì™Ä îûy¤yëû!l†þ !î!e«ëûy ¥öì•þ ¥öìî

k	b ~†þ!Øþ îÝ xþ›îû îÝöì•þ xoî#è)þ•þ ¥öì•þ ¥öìî  

W	Explanation:
†þÄy¡!îû!ô!•þîû l#!•þ!Øþ ²Ìöìëy?Ä ¥öì•þ ¥öì¡ ~†þ!Øþ îÝ 

xþ›îû îÝöì•þ xoî#è)þ•þ ¥öì•þ ¥öìîÐ

34. ¢#•þ²Ì™yl ö˜öì¢îû ?¡y¢öìëûîû Gþ›îû ?öìô ëyGëûy
îîûöìæþîû hßìöìîûîû !‘þ†þ l#öì‹þîû ?öì¡îû ’þz£k•þy éŸé

     a 4°C	 b 0°C
     c éŸé4°C	 d ö†þyöìlyØþy¥z ly 

k	b 0°C

W	Explanation:
¢#•þ²Ì™yl ö˜öì¢îû ?¡y¢öìëûîû Gþ›îû ?öìô ëyGëûy îîûöìæþîû 

hßìöìîûîû !‘þ†þ l#öì‹þîû ?öì¡îû ’þz£k•þy 0°CÐ

35. ¡#l•þyöìþ›îû ôye#ëû ¤‚öì†þ•þ ¥¡ éŸé

     a [M0L3T–2]		  b [M2L2T–1]
     c  [MLT–2]		  d [M0L2T–2]

k	 d [M0L2T–2]

W	Explanation:
¡#l•þyöìþ›îû ôye#ëû ¤‚öì†þ•þ ¥¡ [M0L2T–2]

36. îyëû%îû xyöìþ›!Çþ†þ xyoÅ•þy þ›!îûôy” 80% öíöì†þ †þöìô
60% ¥öì¡ éŸé

a xßº!hßì öîöì’þü ëyëû

b xyîûyô xl%è)þ•þ ¥ëû

c ’þz£k•þy 80°C öíöì†þ 60°C ¥ëû 

d ö†þyöìlyØþy¥z lëû 

k	b xyîûyô xl%è)þ•þ ¥ëû 

W	Explanation:
îyëû%îû xyöìþ›!Çþ†þ xyoÅ•þyîû þ›!îûôy” 80% öíöì†þ 60% 

†þôöì¡ xyîûyô xl%è)þ•þ ¥ëûÐ  

37. !îÖm* ö†þ¡y¤y†þyîû þ›˜yöìíÅîû öÇþöìe éŸé

a ˆ¡lyBþ < !¥ôyBþ

b ˆ¡lyBþ = !¥ôyBþ

c ˆ¡lyBþ > !¥ôyBþ

d ¤î=!¡¥z ¥öì•þ þ›yöìîû

k	b ˆ¡lyBþ = !¥ôyBþ

W	Explanation:
!îÖm* ö†þ¡y¤y†þyîû þ›˜yöìíÅîû öÇþöìe ˆ¡lyBþ G !¥ôyBþ

¤ôylÐ 

38. ö¤„†þ ö˜Gëûyîû ?¡ îÄî¥yöìîûîû †þyîû” éŸé

a ?öì¡îû ß³%þØþlyBþ †þô

b ?öì¡îû xyöìþ›!Çþ†þ •þyþ› ¤öìîyÅF‹þ

c ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” îôÅ î•þÅôyl

d ?¡ ¤¥?²Ìyþ›Ä

k	b ?öì¡îû xyöìþ›!Çþ†þ •þyþ› ¤öìîyÅF‹þ

W	Explanation:
?öì¡îû xyöìþ›!Çþ†þ •þyþ› ¤öìîyÅF‹þ îöì¡ ö¤„†þ ö˜Gëûyîû 

?lÄ ?¡ îÄî¥yîû †þîûy ¥ëûÐ

39. ¥y¥zöì@ýÌy!ôØþyîû ëöìsfîû ¤y¥yöìëÄ ôyþ›y ¥ëû éŸé

a îyëû%îû ‰lc

b •þyþ›ôyeyîû ¤öìD ‰löìcîû î,!m*

c îyëû%öì•þ x!:öì?öìlîû þ›!îûôy”

d îyëû%ô[þöì¡ ?¡#ëû îyöìÜ›îû þ›!îûôy”Ð

k	d îyëû%ô[þöì¡ ?¡#ëû îyöìÜ›îû þ›!îûôy”

W	Explanation:
¥y¥zöì@ýÌy!ôØþyöìîûîû ¤y¥yöìëÄ îyëû%ô[þöì¡ ?¡#ëû îyöìÜ›îû

þ›!îûôy” ôyþ›y ¥ëûÐ 
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40. ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” ¤‚e«yhsý þ›îû#Çþy!Øþ †þöìîûl éŸé

a !îKþyl# ‹þy¡Å¤         b !îKþyl# ?%¡

c !îKþyl# ö¥yþ›          d !îKþyl# !l’þzØþl

k	c !îKþyl# ö¥yþ›

W	Explanation:
!îKþyl# ö¥yþ› ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” ¤‚e«yhsý

þ›îû#Çþy!Øþ †þöìîûlÐ

x!•þ¤‚!Çþ®  ²ÌöìÙÀy_îû  1

1. •þyþ› †þ# ?y•þ#ëû îûy!¢Ú

•þyöìþ›îû Ö™% ôyl xyöìSé !†þév x!èþô%‡ öl¥z– •þy¥z •þyþ›
~†þ!Øþ ößñ¡yîû îûy!¢Ð

2. CGS G SIŸéö•þ •þyöìþ›îû ~†þ†þ ö¡öì‡yÐ

CGS þ›m*!•þöì•þ •þyöìþ›îû ~†þ†þ †þÄy¡!îû ŒCalorieŠÐ

SI þ›m*!•þöì•þ •þyöìþ›îû ~†þ†þ ?%¡ ŒJouleŠ

3. 1 †þÄy¡!îû = †þ•þ ?%¡Ú

1 þ†þÄy¡!îû = 4.2 ?%¡Ð

4. ’þz£k•þy îy •þyþ›ôyey †þyöì†þ îöì¡Ú

þ’þz£k•þy ¥¡ îéÝîû ~ôl ~†þ!Øþ •þyþ›#ëû xîßiy– ëy
!l™Åyîû” †þöìîû ö˜ëû ö†þyöìly îéÝîû ¤öìD •þyþ›#ëû ¤‚öìëyöì̂
îûy‡y xlÄ îéÝöì†þ ~¥z îéÝ!Øþ •þyþ› ö˜öìî ly xlÄ îéÝ
öíöì†þ •þyþ› @ýÌ¥” †þîûöìîÐ

5. †þyëÅ ¤Á›)”Åîû*öìþ› •þyöìþ› îû*þ›yhsý!îû•þ ¥öì¡ ¤Á›y!˜•þ
~î‚ ’þzêþ›§¬ •þyöìþ›îû ôöì™Ä ¤Á›†Åþ †þ#îû*þ›Ú

†þyëÅ ¤Á›)”Åîû*öìþ› •þyöìþ› îû*þ›yhsý!îû•þ ¥öì¡ ¤Á›y!˜•þ
†þyëÅ G ’þzêþ›§¬ •þyþ› þ›îûß›öìîûîû ¤ôyl%þ›y!•þ†þ ¥öìîÐ

6. CGS þ›m*!•þöì•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl ö¡öì‡yÐ

CGS þ›m*!•þöì•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl ¥¡
4.2×107 erg/cal

7. SI-ö•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl †þ•þÚ

SI-ö•þ •þyöìþ›îû ëy!sf†þ •%þ¡ÄyöìBþîû ôyl l.

8. 1J †þyëÅ †þîûöì¡ †þ•þ Cal •þyþ› ’þzêþ›§¬ ¥öìîÚ

1J †þyëÅ †þîûöì¡ ’þzêþ›§¬ •þyþ› = 
1
2

2mv( )
Cal

        = 0.238 cal

9. xîßiyhsýîû îy xîßiyîû þ›!îû•Åþl †þyöì†þ îöì¡Ú

•þyþ› ²Ìöìëûyˆ îy xþ›¤yîûöì”îû myîûy þ›˜yíÅöì†þ ~†þ
öèþï•þ xîßiy öíöì†þ xlÄ xîßiyëû þ›!îûî!•Åþ•þ ¥Gëûyîû

þ²Ì!e«ëûyöì†þ î¡y ¥ëû þ›˜yöìíÅîû xîßiyhsýîû îy xîßiyîû 
þ›!îûî•ÅþlÐ

10. þ›˜yöìíÅîû ‹þyîû!Øþ xîßiyîû lyô ö¡öì‡yÐ

þ›˜yöìíÅîû ‹þyîû!Øþ xîßiy ¥¡ †þ!‘þl– •þîû¡– ˆÄy¤#ëû ~î‚
²Õy?ôyÐ

11. †þ!‘þl#èþîl G ‰l#èþîl ö†þyl ™îûöìlîû xîßiyhsýîûÚ

†þ!‘þl#èþîl G ‰l#èþîl ¥¡ !lÁ¬ xîßiyhsýýîûÐ

12. ö†þyöìly þ›˜yöìíÅîû xîßiyîû þ›!îûî•Åþöìlîû ?lÄ öë
•þyöìþ›îû ²Ìöìëûy?l ¥ëû– •þyöì†þ †þ# î¡y ¥ëûÚ

xîßiyîû þ›!îûî•Åþöìlîû ?lÄ ²Ìöìëûy?l#ëû •þyþ›öì†þ ¡#l
•þyþ› î¡y ¥ëûÐ

13. ˆÄy¤ î¡öì•þ †þ# öîyVþÚ

ö†þyöìly îyëûî#ëû þ›˜yöìíÅîû ’þz£k•þy ¤‚†þØþ ’þz£k•þyîû
’þzþ›öìîû íy†þöì¡ •þyöì†þ î¡y ¥ëû ˆÄy¤Ð

14. îyÜ› î¡öì•þ !†þ öîyVþyëûÚ

ö†þyöìly îyëûî#ëû þ›˜yöìíÅîû ’þz£k•þy ¤‚†þØþ ’þz£k•þyîû
!löì‹þ íy†þöì¡ •þyöì†þ îyÜ› î¡y ¥ëûÐ

15. ¡#l•þyþ› ~†þ!Øþ þ›˜yöìíÅîû •þyþ›ôyeyîû †þ#îû*þ›
þ›!îûî•Åþl ‰ØþyëûÚ

¡#l•þyþ› ~†þ!Øþ þ›˜yöìíÅîû •þyþ›ôyeyîû ö†þyöìlyîû*þ›
þ›!îûî•Åþl ‰Øþyëû lyÐ

16. 0ºc ’þz£k•þyîû ëy!sf†þ 1g îîûöìæþîû ö‹þöìëû 0°C
’þz£k•þyëû 1g ?öì¡ †þ•þ •þyþ› öî!¢ xyöìSéÚ

0°C ’þz£k•þyëû 1g þîîûöìæþîû ö‹þöìëû 0°C ’þz£k•þyîû 1g
?öì¡ 80 Cal •þyþ› öî!¢ xyöìSéÐ

17. ?öì¡îû ôöì™Ä @Õ%öì†þy? öô¢yöì¡ •þy ?öì¡ oî#è)þ•þ ¥öìëû
ëyëûÐ ~öìÇþöìe †þÄyöì¡y!îû!ô!•þîû ô)¡ l#!•þ ²Ìöìëy?Ä
¥öìî !†þÚ

~†þ!Øþ îéÝ xþ›îû îéÝöì•þ oî#è)þ•þ ¥öì¡ †þÄyöì¡y!îû!ô!•þîû
ô)¡ l#!•þ ²Ìöìëûy?Ä ¥ëû lyÐ •þy¥z †þÄyöì¡y!îû!ô!•þîû ô)¡
l#!•þ ~öìÇþöìe ²Ìöìëy?Ä ¥öìî lyÐ

18. ?öì¡îû xyöìþ›!Çþ†þ •þyþ› 1 cal. g–1 ºc–1 ~îû xíÅ
†þ#Ú

?öì¡îû xyöìþ›!Çþ†þ •þyþ› 1 cal. g–1 °c–1 ~îû xíÅ
1g  !îÖm* ?öì¡îû ’þz£k•þy 1°C î,!m* †þîûöì•þ 1 Cal
•þyöìþ›îû  ²Ìöìëûy?lÐ

19. ö†þyöìly îéÝîû •þyþ›@ýÌy!¥•þy îy xyöìþ›!Çþ†þ •þyþ›
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™yîû†þc î¡öì•þ †þ# öîyVþÚ

ö†þyöìly îéÝîû ~†þ†þ ’þz£k•þy Œ1k îy 1°cŠ î,!m* 
†þîûöì•þ ²Ìöìëûy?l#ëû •þyþ›¥z ¥¡ îéÝîû •þyþ›@ýÌy!¥•þyÐ

20. H=mst ¤Á›†Åþ!Øþöì•þ ms îûy!¢!Øþ †þ# !löì˜Å¢ †þöìîûÚ

H = mst ¤Á›†Åþ!Øþöì•þ ms îûy!¢!Øþ îéÝîû •þyþ›@ýÌy!¥•þy
!löì̃ Å¢ †þöìîûÐ

¤‚!Çþ®  ²ÌöìÙÀy_îû  2

1. •þyþ› †þëû ²Ì†þyîû G †þ# †þ#Ú

þ•þyþ› ô)¡•þ !•þl ²Ì†þyîû /

(i) öîy™ˆôÄ •þyþ› (ii) ¡#l•þyþ› (iii) !î†þ#”Å •þyþ›

2. xyöìþ›!Çþ†þ •þyþ› †þyöì†þ îöì¡Ú

ö†þyöìly þ›˜yöìíÅîû ~†þ†þ èþöìîûîû ’þz£k•þy ~†þ !’þ!@ýÌ î,!m*
†þîûöì•þ öë •þyöìþ›îû ²Ìöìëûy?l ¥ëû– •þyöì†þ G¥z þ›˜yöìíÅîû
xyöìþ›!Çþ†þ •þyþ› îöì¡Ð

3. †þÄyöì¡y!îû!ô!•þ †þyöì†þ îöì¡Ú

þ›y˜íÅ!îKþyöìlîû öë ¢y‡yëû •þyþ›¢!_«îû þ›!îûôyþ› !î£ìöìëû
xyöì¡y‹þly †þîûy ¥ëû– •þyöì†þ †þÄyöì¡y!îû!ô!•þ î¡y ¥ëûÐ

•þyþ›#ëû xy˜yl²Ì˜yl †þyöì¡ îéÝ myîûy ,̂¥#•þ îy î!?Å•þ
•þyöìþ›îû þ›!îûôy” ~î‚ •þyîû æþöì¡ îéÝîû ’þz£k•þy î,!m* îy
¥Éy¤– •þyþ›#ëû ¤yöìôÄ %̃!Øþ îy •þöì•þy!™†þ îéÝ myîûy ˆ!‘þ•þ
¤‚ßiyîû ‹)þ’þüyhsý ’þz£k•þyîû ôyl !l”Åëû ¥z•þÄy!˜ ¥¡ ~¥z
¢y‡yîû xyöì¡y‹þlyîû !î£ìëûîéÝÐ

4. †þÄyöì¡y!îû!ô!•þîû ô)¡ l#!•þ ²Ìöìëy?Ä ¥Gëûyîû ¢•Åþ=!¡
ö¡öì‡yÐ

†þÄyöì¡y!îû!ô!•þîû ô)¡ l#!•þ ²Ìöìëy?Ä ¥Gëûyîû ¢•Åþ /
i 	 •þyþ›#ëû xy˜yl²Ì˜yl Ö™% ¤‚öìëyöìˆ íy†þy

îéÝ=!¡îû ôöì™Ä ¤#ôyîm* íy†þöìîÐ
ii 	 îéÝ=!¡îû ôöì™Ä ö†þyöìlyîû†þô îûy¤yëû!l†þ !î!e«ëûy 

ly ¥ëû îy ~†þ!Øþ •þîû¡ ¥öì¡ öël •þyöì•þ xlÄ 
îéÝ=!¡ oyîÄ ly ¥ëûÐ

iii 	 •þyþ› ¤Méþy¡öìlîû ¤ôëû •þyþ›¢!_«îû xlÄ ö†þyöìly 
¢!_«öì•þ îû*þ›yhsýîû öël ly ‰öìØþÐ

5. ¤ôèþöìîûîû ˜%!Øþ !èþ§¬ ™y•þî îéÝöì•þ ¤ôþ›!îûôy” •þyþ›
ö˜Gëûy ¥¡Ð ö˜‡yG öë ’þz£k•þy î,!m* ¤ôyl ¥öìî lyÐ

™îûy ëy†þ– îéÝ!Øþîû èþîû = m ~î‚ ²Ìë%_« •þyþ› = H

²Ìíô îéÝîû xyöìþ›!Çþ†þ •þyþ› = S1

’þz£k•þy î,!m* = q1 

!m•þ#ëû îéÝîû xyöìþ›!Çþ†þ •þyþ› = S2

’þz£k•þy î,!m* = q2
²Ìíô îéÝîû öÇþöìe H = ms1q1
!m•þ#ëû îéÝîû öÇþöìe H = ms2q2
\ ms1q1  = ms2q2

îy– J
S

→
F

xíÅyê– ¤ôèþöìîûîû ̃ %!Øþ !èþ§¬ ™y•þî îéÝöì•þ ¤ôþ›!îûôy” 
•þyþ› ö˜Gëûy ¥öì¡ ’þz£k•þy î,!m* ¤ôyl ¥öìî lyÐ	

6. òò•þyôyîû xyöìþ›!Çþ†þ •þyþ› 0.09’’éŸŸŸé î¡öì•þ !†þ
öîyVþyëûÚ

•þyôyîû xyöìþ›!Çþ†þ •þyþ› 0.09 î¡öì•þ öîyVþyëû öë
1 @ýÌyô èþöìîûîû •þyôyîû •þyþ›ôyey 1°C î,!m* †þîûöì•þ
0.09 †þÄyöì¡y!îû •þyöìþ›îû ²Ìöìëûy?lÐ

7. †þyëÅ G •þyöìþ›îû •%þ¡Ä•þy ˜%!Øþ ’þz˜y¥îûöì”îû ¤yöìþ›öìÇþ
ö˜‡yGÐ

†þyëÅ G •þyöìþ›îû •%þ¡Ä•þyîû ˜%ó!Øþ ’þz˜y¥îû”ŸŸŸé
i  	¥yöì•þ ¥yöì•þ ‰£ìöì¡ ¥y•þ ˜%!Øþ ˆîûô ¥öìëû Göì‘þÐ

‰£ìÅöì” ¤Á›y!˜•þ †þyëÅ •þyöìþ› îû*þ›yhsý!îû•þ ¥ëûÐ 
•þy¥z ¥y•þ ˜%!Øþ ˆîûô ¥öìëû Göì‘þÐ

ii  	™y•%þîû ÷•þ!îû †þyôyl ?öì¡îû !èþ•þöìîû öîûöì‡ •%þîûþ›%l 
!˜öìëû !Séo †þîûöì¡ !†þS%éÇþ” þ›öìîû ?¡ æ%þØþöì•þ Öîû&
†þöìîûÐ

8. ’þzF‹þ xîßiyhsýîû G !lÁ¬ xîßiyhsýîû †þ#Ú

öë xîßiyhsýîû ²Ì!e«ëûyëû îéÝ •þyþ› @ýÌ¥” †þöìîû– •þyöì†þ¥z ’þzF‹þ
xîßiyhsýîû îöì¡Ð ~¥z ²Ì!e«ëûyëû îéÝ †þ!‘þl öíöì†þ •þîûöì¡
G •þîû¡ öíöì†þ ̂ Äyöì¤ îû*þ›yhsý!îû•þ ¥ëûÐ öë ™îûöìlîû öèþï•þ
þ›!îûî•Åþöìl ö†þyöìly îéÝ öíöì†þ •þyþ› !lßñy!¢•þ ¥ëû– •þyöì†þ
!lÁ¬ xîßiyhsýîû îöì¡Ð ~öìÇþöìe– ˆÄy¤#ëû þ›˜yíÅ •þîûöì¡
~î‚ •þîû¡ †þ!‘þöìl îû*þ›yhsý!îû•þ ¥ëûÐ

9. ?öì¡îû îyÜ›#èþîöìlîû ¡#l•þyþ› 2260 KJ/kg éŸŸŸé
î¡öì•þ †þ# öîyVþyëûÚ

éòò?öì¡îû îyÜ›#èþîöìlîû ¡#l•þyþ› 2260 KJ/kg’’
éŸŸŸé~îû xíÅ ~¥z öë– ²Ìôy” ‹þyöìþ› 100°C ’þz£k•þyëû
1kg èþöìîûîû !îÖm* ?öì¡îû ’þz£k•þy xþ›!îûî!•Åþ•þ
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öîûöì‡ •þyöì†þ 100°C  ’þz£k•þyîû 1kg ?¡#ëû îyöìÜ› 
îû*þ›yhsý!îû•þ †þîûöì•þ 2260 KJ îy– 2260×103J 
•þyþ›¢!_« ²Ìöìëûy?lÐ

10. ö†þyl!Øþ öî!¢ þ›!îûôyöì” ¥y•þ öþ›y’þüyöìîéŸŸŸé 100ºC
’þz£k•þyîû 1 @ýÌyô ?¡ ly ¤ô ’þz£k•þyîû 1 @ýÌyô !ÞØþôþÚ

é100°C ’þz£k•þyîû 1 @ýÌyô ?¡ xöìþ›Çþy ¤ô’þz£k•þyîû
1 @ýÌyô !ÞØþöìô 537 †þÄyöì¡y!îû •þyþ› öî!¢ íyöì†þÐ öî!¢
•þyþ› íy†þyîû ?lÄ¥z !ÞØþô ß›¢Å †þîûöì¡ ¥y•þ öî!¢
þ›%’þüöìîÐ

11. ö†þyöìly ~†þ!˜öìlîû xyöìþ›!Çþ†þ xyoÅ•þy 80% î¡öì•þ
†þ# öîyVþyëûÚ

éö†þyöìly ~†þ!˜öìlîû xyöìþ›!Çþ†þ xyoÅ•þy 80% î¡öì•þ
öîyVþyëû öë– G¥z !˜öìlîû îyëû%îû ’þz£k•þyëû !l!˜ÅÜT
xyëû•þöìlîû îyëû%öì†þ ¤Á›,_« †þîûöì•þ öë þ›!îûôy”
?¡#ëû îyÜ› ²Ìöìëûy?l •þyîû ¢•þ†þîûy 80 èþyˆ G¥z
îyëû%öì•þ ’þzþ›!ßi•þ xyöìSéÐ

12. ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” î¡öì•þ †þ# öîyVþyëûÚ

é¤y™yîû” ö†þyöìly •þîû¡öì†þ ’þz_® †þîûöì¡ •þyîû xyëû•þl
îyöì’þü G ‰lc †þöìôÐ !†þév ?öì¡îû öÇþöìe 0°C-4°C  
’þz£k•þyîû þ›yÍÔyëû ~¥z ¤y™yîû” !lëûöìôîû îÄ!•þe«ô
ö˜‡y ëyëûÐ !†þS%é þ›!îûôy” ?öì¡îû ’þz£k•þy 0°C öíöì†þ
îy’þüöì¡ ?öì¡îû xyëû•þl 4°C þ›ëÅhsý †þôöì•þ íyöì†þ
~î‚ 4°C ’þz£k•þyëû ?öì¡îû xyëû•þl ¤îÅ!lÁ¬ ¥ëûÐ
~îûþ›îû ’þz£k•þy xyîûG î,!m* †þîûöì¡ xlÄylÄ •þîûöì¡îû
ôöì•þy¥z ?öì¡îû xyëû•þl îyöì’þüÐ xyîyîû !†þS%é þ›!îûôy”
ˆîûô ?¡öì†þ ™#öìîû ™#öìîû ‘þyuþy †þîûöì¡ xlÄylÄ
•þîûöì¡îû ôöì•þy ?öì¡îû xyëû•þl †þôöì•þ íyöì†þ ë•þÇþ”
þ›ëÅhsý ly ’þz£k•þy 4°C ~ öþ›ï„SéyëûÐ !†þév 4°C  öíöì†þ
0°C þ›ëÅhsý þ‘þyuþy †þîûöì¡ ?öì¡îû xyëû•þl ly †þöìô
î,!m* þ›yëûÐ

¤%•þîûy‚ 0°C  öíöì†þ 4°C  þ›ëÅhsý ’þz£k•þyîû îÄî™yöìl
?öì¡îû xyëû•þl ²Ì¤yîû” xlÄylÄ •þîûöì¡îû öíöì†þ
!èþ§¬Ð ~öì†þ ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” îöì¡Ð

13. ¥yöì•þ îy ̂ yöìëû !ß›!îûØþ ¡yˆyöì¡ ‘þyuþy öîy™¥ëû ö†þlÚ

é!ß›!îûØþ ’þzmyëû# •þîû¡ îöì¡ o&•þ þ›!îûþ›yÙ»Å öíöì†þ
¡#l•þyþ› ¤‚@ýÌ¥ †þöìîû îyÜ›y!ëû•þ ¥ëûÐ ¥yöì•þ îy
ˆyöìëûîû ö†þyöìly x‚¢ !ß›!îûØþ ¡yˆöì¡ îyÜ›yëûöìlîû
?lÄ ²Ìöìëûy?l#ëû ¡#l•þyþ›– !ß›!îûØþ ö˜öì¥îû G¥z

x‚¢ öíöì†þ  ¤‚@ýÌ¥ †þöìîûÐ æþöì¡ G¥z x‚öì¢îû ’þz£k•þy 
†þöìô ëyëû ~î‚ ‘þyuþy öîy™ ¥ëûÐ

14. îîûæþ‡öì[þîû Gþ›îû ¤y˜y ö™„yëûy ö˜‡y ëyëû ö†þlÚ

éîîûæþ ‡öì[þ ‡%î ‘þyuþy ¥Gëûyëû îîûæþ‡öì[þîû ¤‚¡@À
îyëû%öì•þ xî!ßi•þ ?¡#ëû îyÜ› îîûæþ‡öì[þîû ¤‚ß›öì¢Å
‰l#è)þ•þ ¥öìëû Ç%þo ?¡†þ”yëû þ›!îû”•þ ¥ëû G èþy¤öì•þ
íyöì†þÐ •þy¥z îîûæþ‡öì[þîû Gþ›îû ¤y˜y ö™„yëûy ö˜‡y
ëyëûÐ

15. ÷˜!l†þ ?#îöìl xyöìþ›!Çþ†þ xyoÅ•þyîû ™yîû”yîû =îû&c
†þ#Ú

éö†þyöìly !l!˜ÅÜT ’þz£k•þyëû !l!˜ÅÜT xyëû•þöìlîû îyëû%öì•þ
’þzþ›!ßi•þ ?¡#ëû îyöìÜ›îû èþîû ~î‚ G¥z ’þz£k•þyëû
G¥z xyëû•þöìlîû îyëû%öì†þ ¤Á›,_« †þîûöì•þ ²Ìöìëûy?l#ëû
?¡#ëû þîyöìÜ›îû èþöìîûîû xl%þ›y•þöì†þ î¡y ¥ëû
xyöìþ›!Çþ†þ xyoÅ•þyÐ t°C  ’þz£k•þyëû !l!˜ÅÜT þ›!îûôy”
îyëû%öì†þ ’þzþ›!ßi•þ ?¡#ëû îyöìÜ›îû èþîû m, G¥z
’þz£k•þyëû ¤ôþ›!îûôy” îyëû%öì†þ ¤Á›,_« †þîûöì•þ öë
þ›!îûôy” ?¡#ëû îyöìÜ›îû ²Ìöìëûy?l •þyîû èþîû M ¥öì¡–
xyöìþ›!Çþ†þ xyoÅ•þy

→
S

˜%!Øþ ¤ô?y•þ#ëû îûy!¢îû xl%þ›y•þ ¥Gëûyëû ~!Øþ ~†þ!Øþ
ôyey¥#l îûy!¢Ð îyëû%îû ¤Á›,_«•þyîû ôyey öëöì¥•%þ
îyëû%öì•þ ’þzþ›!ßi•þ ?¡#ëû îyöìÜ›îû èþîû G ’þz£k•þyîû
’þzþ›îû !lèÅþîû †þöìîû •þy¥z xyöìþ›!Çþ†þ xyoÅ•þyîû ™yîû”y
~¥z ²Ì¤öìD öî!¢ xíÅþ›)”Å ¥ëûÐþ

16. †%þëûy¢y †þ#èþyöìî ¤,!ÜT ¥ëûÚ

éö†þyöìly †þyîûöì” !îhßì#”Å xMéþöì¡îû îyëû%ô[þöì¡îû ’þz£k•þy
!¢!¢îûyöìBþîû !löì‹þ ölöìô öˆöì¡ îyëû%öì•þ ’þzþ›!ßi•þ
?¡#ëû îyÜ› ‰l#è)þ•þ ¥öìëû •þyöì•þ ’þzþ›!ßi•þ ™%öì¡yîy!¡
†þëû¡yîû =„öì’þüy ²Ìè,þ!•þîû ’þzþ›îû ?ôy ¥öìëû èþy¤öì•þ
íyöì†þÐ ~öì†þ¥z †%þëûy¢y î¡y ¥ëûÐ

17. !¢ÒyMéþöì¡ ‰l †%þëûy¢y ö˜‡y ëyëû ö†þlÚ

é!¢ÒyMéþöì¡ îyëû%öì•þ ™%öì¡yîy!¡– †þëû¡yîû =„öì’þüy îy
¤y¡æþyîû =„öì’þüy xöìl†þ öî!¢ íyöì†þÐ ö†þyöìly †þyîûöì”
!¢ÒyMéþöì¡ !îhßì#”Å xMéþöì¡îû îyëû%ô[þöì¡îû ’þz£k•þy
!¢!¢îûyöìBþîû !löì‹þ ölöìô öˆöì¡ ’þzþ›!ßi•þ ?¡#ëû îyÜ›
‰l#è)þ•þ ¥öìëû öë †%þëûy¢yîû ¤,!ÜT ¥ëû– •þy îyëû%öì•þ x!™†þ
þ›!îûôy” ™%öì¡yîy!¡– †þëû¡yîû =„öì’þüy îy ¤y¡æþyîû
=„öì’þüy íy†þyëû ‰l ¥ëûÐ ~¥z †þyîûöì” !¢ÒyMéþöì¡ ‰l
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†%þëûy¢y ö˜‡y ëyëûÐ

18. ¢#•þ†þyöì¡îû öèþyöìîû þ›%†%þöìîûîû ?öì¡îû ’þzþ›îû †%þëûy¢y
?ôöì•þ ö˜‡y ëyëû ö†þlÚ

é¢#•þ†þyöì¡ îy•þyöì¤îû xyöìþ›!Çþ†þ xyoÅ•þy †þô íy†þyëû
?öì¡îû îyÜ›yëûl öî!¢ ¥ëûÐ æþöì¡ þ›%†%þöìîûîû ?öì¡îû
Gþ›öìîûîû îyëû%öì•þ ?¡#ëû îyöìÜ›îû þ›!îûôy” þ›y¢yþ›y!¢
xMéþöì¡îû •%þ¡lyëû öî!¢ ¥ëûÐ îûyöìe è)þþ›,Ûþ •þyþ›
!î!†þîû” †þöìîû ¢#•þ¡ ¥öì•þ íyöì†þÐ þ›%†%þöìîû ?öì¡îû
þ’þzþ›!îû!ßi•þ îyëû%îû !¢!¢îûyBþ xy¢þ›yöì¢îû •%þ¡lyëû
!†þS%éØþy öî!¢ ¥ëûÐ ~îûþ›îû ’þz£k•þy xyîûG †þöìô
!¢!¢îûyöìBþîû !löì‹þ lyôöì¡ †%þëûy¢y ö˜‡y ëyëûÐ ~¥z
†þyîûöì” ¢#•þ†þyöì¡îû öèþyöìîû þ›%†%þöìîûîû ?öì¡îû Gþ›îû
†%þëûy¢y ?ôöì•þ ö˜‡y ëyëûÐ

19. 0°C •þyþ›ôyeyîû ?¡ ~î‚ 0°C ’þz£k•þyîû îîûöìæþîû
ôöì™Ä ö†þyl!Øþ öî!¢ ‘þy[þy ~î‚ ö†þlÚ

100°C ’þz£k•þyîû 1 @ýÌyô ?¡ xöìþ›Çþy ¤ô’þz£k•þyîû
1 @ýÌyô !ÞØþöìô 537 †þÄyöì¡y!îû •þyþ› öî!¢ íyöì†þÐ öî!¢
•þyþ› íy†þyîû ?lÄ¥z !ÞØþô ß›¢Å †þîûöì¡ ¥y•þ öî!¢
þ›%’þüöìîÐ

20. ¢#•þ²Ì™yl ö˜öì¢ þ›!îûöìîöì¢îû ’þz£k•þy 0°C éŸé~îû !löì‹þ
ölöìô öˆöì¡G þ›%†%þöìîûîû ?#öìîîûy  †þ#èþyöìî öî„öì‹þ
íyöì†þÚ

¢#•þ²Ì™yl ö˜öì¢ ë‡l îyëû%îû ’þz£k•þy 0°C Ÿ~îû
!löì‹þ ölöìô ëyëû– •þ‡l ?¡y¢öìëûîû ’þzþ›!îû•þöì¡îû
?¡ ‘þyuþy G èþy!îû ¥öìëû !löì‹þ ölöìô ëyëû ~î‚
•þ¡öì˜öì¢îû xöìþ›Çþ†,þ•þ ˆîûô G ¥y¡†þy ?¡ Gþ›öìîû
’þzöì‘þ xyöì¤Ð ~¥z þ›!îû‹þ¡öìlîû ?lÄ ?¡y¢öìëûîû
!löì‹þîû !˜öì†þ ?öì¡îû ’þz£k•þy  e«ô¢ †þôöì•þ †þôöì•þ
4°C ¥ëûÐ öëöì¥•%þ 4°C-~ ?öì¡îû ‰lc ¤îöì‹þöìëû
öî!¢– •þy¥z !löì‹þîû ?¡ 4°C ’þz£k•þyîû öþ›ï„Séöì¡ •þyîû
Gþ›öìîû Göì‘þ lyÐ xyîyîû Gþ›öìîûîû ?öì¡îû ’þz£k•þy
4°CéŸé~îû †þô ¥öì¡¥z ?¡ ¥y¡†þy ¥öìëû ëyëûÐ •þy¥z ~¥z
?¡ xyîû !löì‹þ lyöìô ly ~î‚ ?öì¡îû ’þzþ›!îûhßìöìîûîû
’þz£k•þy e«ô¢ †þöìô ~†þ¤ôëû ?öìô îîûæþ ¥öìëû ëyëûÐ
îîûæþhßìöìîûîû !‘þ†þ !löì‹þîû ?öì¡îû ’þz£k•þy 0°C  ¥ëû
~î‚ xyîûG !löì‹þ lyôöì¡ ’þz£k•þy öîöì’þü 4°C ¥ëûÐ
îîûæþ •þyöìþ›îû †%þþ›!îûîy¥# îöì¡ îîûæþhßìöìîûîû !löì‹þîû
x‚öì¢îû ?öì¡îû ¤öìD îy¥zöìîûîû ‘þyuþy îyëû%îû •þyöìþ›îû
xy˜yl²Ì˜yl ‡%î †þô ¥ëûÐ •þy¥z Gþ›öìîûîû èþy¤ôyl

îîûöìæþîû hßìîû ‡%î ™#öìîû ™#öìîû þ›%îû& ¥öì¡G ?¡y¢öìëûîû 
¤ôhßì ?¡ †þ‡lG¥z îîûæþ ¥ëû lyÐ ~¥z †þyîûöì”– ôySé 
~î‚ xlÄylÄ ?¡‹þîû ²Ìy”#îûy ¢#•þ²Ì™yl ö˜öì¢îû 
²Ì‹þ[þ ¢#öì•þîû !˜öìlG öî„öì‹þ íy†þöì•þ þ›yöìîûÐþ

˜#‰Å’þz_îû!èþ!_†þ  ²ÌöìÙÀy_îû  3

1. •þyþ› G •þyþ›ôyeyîû þ›yíÅ†þÄ ö¡öì‡yÐ

•þyþ› G •þyþ›ôyeyîû þ›yíÅ†þÄ /

•þyþ› •þyþ›ôyey G ’þz£k•þy

1 •þyþ›¥¡ ~†þ
²Ì†þyîû ¢!_«Ð

1 •þyþ›ôyey ¥¡ îéÝîû
•þyþ›#ëû xîßiyÐ

2 •þyþ› ¥¡ •þyþ›ôy-
eyîû †þyîû”Ð

2 •þyþ›ôyey ¥¡
•þyöìþ›îû æþ¡Ð

3 ˜%!Øþ îéÝîû 
•þyþ›ôyey ¤ôyl
¥öì¡G •þyöìþ›îû
þ›!îûôy” ¤ôyl
lyG ¥öì•þ þ›yöìîûÐ

3 ˜%!Øþ îéÝîû •þyöìþ›îû 
þ›!îûôy” ¤ôyl 
¥öì¡G •þyþ›ôy-
ey ¤ôyl lyG ¥öì•þ
þ›yöìîûÐ

4 •þyþ›ôyþ›y ¥ëû
†þÄyöì¡!îû!ôØþyîû
ëöìsfîû myîûyÐ

4 •þyþ›ôyey ôyþ›y ¥ëû
íyöìôÅy!ôØþyîû myîûyÐ

2. îéÝöì•þ •þyþ› ²Ìöìëûyöìˆîû æþ¡yæþ¡=!¡ †þ# †þ#Ú

ö†þyöìly îéÝöì•þ •þyþ› ²Ìöìëûyöìˆîû æþ¡yæþ¡=!¡ ¥¡éŸŸŸé
i  	 xîßiyîû þ›!îûî•Åþl / ¤y™yîû” •þyþ›²Ìöìëûyöìˆ †þ!‘þl

þ›˜yíÅ •þîûöì¡ ~î‚ •þîû¡ þ›˜yíÅ îyöìÜ› þ›!îû”•þ 
¥ëûÐ xyîû •þyþ› î?Åöìl îyÜ› •þîûöì¡ ~î‚ •þîû¡
†þ!‘þöìl þ›!îû”•þ ¥ëûÐ

îÄ!•þe«ô !¥¤yöìî †þþ›)Åîû– lÄyþ›í!¡l ²Ìè,þ!•þ
†þ!‘þl öíöì†þ ¤îûy¤!îû îyöìÜ› þ›!îû”•þ ¥ëûÐ

ii  	 ’þz£k•þyîû þ›!îûî•Åþl / þ›˜yöìíÅîû ’þz£k•þyîû þ›!îûî•Åþl 
ly ¥öì¡ î%Vþöì•þ ¥ëû öë þ›˜yöìíÅîû xîßiyîû 
þ›!îûî•Åþl ¥öìFSé– †þyîû” îy¥zöìîû öíöì†þ þ²Ìë%_« •þyþ› 
¢!_« îéÝîû xîßiyîû þ›!îûî•Åþöìl †þyöì? ¡yöìˆÐ

iii  	 xyëû•þöìlîû þ›!îûî•Åþl / þ•þyþ› !˜öì¡ ¤y™yîû” îéÝîû 
xyëû•þl îyöì’þü ~î‚ •þyþ› öîîû †þöìîû !löì¡ îéÝîû 
xyëû•þl †þöìôÐ

iv  	 xyöì¡y†þ¢!_«îû ¤,!ÜT / ÷î %̃Ä!•þ†þ îyöìÍº •þ!’þüê²Ìîy¥ 
‹þy¡ly †þîûöì¡ îyöìÍºîû •þyîû ‡%î ’þz_® ¥öìëû xyöì¡y 
’þzêþ›§¬ †þöìîûÐ
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3. ö†þyöìly îéÝîû myîûy ˆ,¥#•þ îy î!?Å•þ •þyþ› ~îû
ˆy!”!•þ†þ îûy!¢ôy¡y !l”Åëû †þöìîûyÐ

ôöìl †þ!îû– m èþöìîûîû ö†þyöìly îéÝîû ’þz£k•þy q° î,!m*
†þîûy ¥¡Ð ~‡l îéÝ!Øþîû xyöìþ›!Çþ†þ •þyþ› S ¥öì¡
xyöìþ›!Çþ†þ •þyöìþ›îû ¤‚Kþy xl%ëyëû# ~†þ†þ èþöìîûîû
îéÝîû ’þz£k•þy 1° î,éé!m* †þîûöì•þ ²Ìöìëûy?l#ëû •þyþ› = S
~†þ†þÐ

\m èþöìîûîû îéÝîû ’þz£k•þy 1° î,þ!m* †þîûöì•þ
²Ìöìëûy?l#ëû •þyþ› þ= ms ~†þ†þÐ

\m èþöìîûîû îéÝîû ’þz£k•þy q° î,þ!m* †þîûöì•þ

²Ìöìëûy?l#ëû •þyþ› þ= msq ~†þ†þÐ

~†þ¥zèþyöìî m èþöìîûîû ’þz£k•þy q°þþ †þôyöì•þ ²Ìöìëûy?l#ëû

•þyþ› msq  ~†þ†þÐþþ

îéÝ ë!˜ H þ›!îûôy” •þyþ› @ýÌ¥” îy î?Ål †þöìîû •þöìî

H= msq

	 	 \ ö†þyöìly îéÝ †þ•Åþ†þ  ˆ,¥#•þ îy î!?Å•þ •þyöìþ›îû 
ˆy!”!•þ†þ îûy!¢ôy¡y!Øþ ¥¡éŸŸŸé

ˆ,¥#•þ îy î!?Å•þ •þyþ› = îéÝîû èþîû × îéÝîû 
xyöìþ›!Çþ†þ •þyþ› × ’þz£k•þy î,!m* îy ¥Éy¤  

îy H = msq 

4. 0ºC ’þz£k•þyëû ~†þ‡[þ îîûæþöì†þ Gþ›îû öíöì†þ ôy!Øþöì•þ
ë!˜ öæþ¡y ¥ëû •þy¥öì¡ ôy!Øþîû ¤yöìí ¤‚‰yöì•þîû
¤ôëûéŸé~îû ¢!_« 50% •þyöìþ› îû*þ›yhsý!îû•þ ¥ëûÐ •þy¥öì¡
†þ•þ ’þzF‹þ•þy öíöì†þ îîûæþ‡[þ!Øþöì†þ !löì‹þ öæþ¡öì•þ
¥öìîÚ

™îûy ëy†þ– îîûæþ‡öì[þîû èþîûþ= m ~î‚ îîûæþ‡[þ!Øþöì†þ
x cm ’þzF‹þ•þy öíöì†þ æþy¡y ¥öìëûöìSéÐ

~öìÇþöìe †,þ•þ†þyëÅ W = î¡!Øþîû !ßi!•þ¢!_«îû 50%
•þyöìþ› îû*þ›yhsý!îû•þ ¥ëûÐ

xíÅyê •þyöìþ› îû*þ›yhsý!îû•þ ¢!_«îû þ›!îûôy”–
→ →
F S.       ® (i) öë‡yöìl  J= •þyöìþ›îû 

ëy!sf†þ •%þ¡ÄyBþ = 4.2×107 erg/cal

~¥z þ›!îûôy” •þyþ› 0°C ’þz£k•þyîû m @ýÌyô îîûæþöì†þ 

ˆ¡yëûÐ x•þ~î H = mL ® (ii) öë‡yöìl L = 
îîûæþ ˆîû¡öìlîû ¡#l•þyþ› = 80 cal/gþþ

(i) éG (ii) l‚ ¤ô#†þîû” öíöì†þ þ›y¥z

W
t

îy– 
→ →
F S

t
.

îy–

→
→







F s

t.

îy–þþh = 2LJ
g  = 2 4 2 10 80

980
7× × ×.

= 68.57×105 cm = 68.57 km 

!löì”Åëû  ’þzF‹þ•þy = 68.57 !†þ!ôÐ

5. ö¡‡!‹þöìeîû ôy™Äöìô †þ!‘þl þ›˜yöìíÅîû ˆ¡l îÄy‡Äy
†þîûÐ

’þ
z£k

•þ
y q
 ®

†þ!‘þl
¤ôëû ®

†þ!‘þl

+
•þîû¡

ˆ¡l ö¢£ì

•þîû¡

ˆ¡l Öîû&

A

B C

D

®

®

†þ!‘þl þ›˜yöìíÅîû ˆ¡l

	 ö¡‡!‹þöìeîû îÄy‡Äy /

	þ(i) A !îr˜% / þA !îr˜% myîûy †þ!‘þl þ›˜yíÅ!Øþîû ²Ìyí!ô†þ 
’þz£k•þy öîyVþyöìly ¥öìëûöìSéÐþ

	(ii) AB !îr˜% / þ~¥z x‚öì¢ ¤ôöìëûîû ~¥z ¤öìD †þ!‘þl
þ›˜yöìíÅîû ’þz£k•þy îy’þüöì•þ íyöì†þ– !†þév þ›˜yíÅ!Øþ †þ!‘þl
xîßiyöì•þ¥z íyöì†þÐþþ

	(iii) B !îr %̃ / þ~¥z !îr %̃öì•þ †þ!‘þl þ›˜yöìíÅîû ̂ ¡l Öîû& ¥ëû–
•þy¥z ~¥z !îr˜%öì•þ †þ!‘þöìlîû ’þz£k•þyöì†þ •þyîû ˆ¡lyBþ
îöì¡Ð

	(iv) BC x‚¢ / þBC x‚öì¢ ˆ¡l ²Ì!e«ëûy ‹þ¡öì•þ íyöì†þÐ
~¥z ¤ôëû ’þz£k•þy !ßiîû íyöì†þ ~î‚ þ›˜yíÅ!Øþ †þ!‘þl G 
•þîûöì¡îû !ô×” !¥¤yöìî íyöì†þÐ

	(v) C !îr˜% / þ~¥z !îr˜%öì•þ ˆ¡l ¤Á›)”Å ¥ëûÐ xíÅyê
þ›˜yíÅ!Øþ þ›%öìîûyþ›%!îûèþyöìî •þîûöì¡ þ›!îû”•þ ¥ëûÐ ~¥z
¤ôëûG ’þz£k•þy ˆ¡lyBþöì•þ¥z íyöì†þÐ
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	(vi) CD x‚¢ / þ~¥z x‚¢ •þyþ› ²Ìöìëûyˆ †þîûöì¡ •þîû¡!Øþîû
’þz£k•þy xyîyîû îyöì’þüÐ

6. •þyþ›@ýÌy!¥•þy G ?¡¤ôéŸé~îû ôöì™Ä þ›yíÅ†þÄ ö¡öì‡yÐ

•þyþ›@ýÌy!¥•þy G ?¡¤ôŸé~îû þ›yíÅ†þÄþé/

!î£ìëû •þyþ›@ýÌy!¥•þy ?¡¤ô

þ›!îûöìôëû 
îûy!¢

•þyþ›@ýÌy!¥•þy
î¡öì•þ !†þS%é
þ›!îûôy” •þyþ›öì†þ
öîyVþyëûÐ

?¡¤ô î¡öì•þ !†þS%é 
þ›!îûôy” ?öì¡îû 
èþîûöì†þ öîyVþyëûÐ

þ¤‚Kþy ö†þyöìly îéÝîû 
’þz£k•þy 1º 
î,!m* †þîûöì•þ öë 
þ›!îûôy” •þyþ› 
¡yöìˆ– ö¤¥z 
þ›!îûôy” •þyþ›öì†þ 
G¥z îéÝîû •þyþ›@
ýÌy!¥•þy îöì¡Ð

ö†þyöìly îéÝîû 
’þz£k•þy 1º î,!m*îû 
?lÄ ²Ìöìëûy?l#ëû 
•þyþ› öë þ›!îûôy”
èþöìîûîû ?öì¡îû
’þz£k•þy 1º î,!m*
†þîûöì•þ þ›yöìîû– ö¤¥z
þ›!îûôy” ?öì¡îû
èþîûöì†þ G¥z îéÝîû
?¡¤ô îöì¡Ð

CGS 
þ›m*!•þ 
G SI 
þ›m*!•þöì•þ 
~†þ†þ

CGS þ›m*!•þöì•þ 
G SI éŸéö•þ •þyþ›- 
@ýÌy!¥•þyîû ~†þ†þ 
¥¡ ëíye«öìô 
†þÄyöì¡y!îûù 
!’þ!@ýÌ ö¤¡!¤ëûy¤ 
G ?%¡ù 
ö†þ¡!èþlÐ

CGS þ›m*!•þöì•þ G 
SI éŸéö•þ ?¡¤öìôîû 
~†þ†þ ¥¡ ëíye«öìô 
@ýÌyô G !†þöì¡y@ýÌyô

ˆy!”!•þ†þ 
îûy!¢ôy¡y

m èþîû !î!¢ÜT 
ö†þyöìly îéÝîû 
’þzþ›y˜yöìlîû 
xyöìþ›!Çþ†þ •þyþ› 
S ¥öì¡ SI éŸéö•þ 
îéÝ!Øþîû 
•þyþ›@ýÌy!¥•þy
=msJ/K

m èþîû !î!¢ÜT  
ö†þyöìly îéÝîû 
’þzþ›y˜yöìlîû xy-
öìþ›!Çþ†þ •þyþ› 
S ¥öì¡ éSI éŸéö•þ 
îéÝ!Øþîû ?¡¤ô 

ms kg4200

7. 0ºC ’þz£k•þyîû îöì’þüy ~†þ!Øþ îîûöìæþîû îÏöì†þîû öSéyöìØþy
~†þ!Øþ ˆöì•Åþ ?¡ ö˜Gëûy ¥¡Ð G¥z ?¡ îîûæþ ¥öìî
!†þÚ ë%!_« ˜yGÐ

îîûæþ G •þyîû ôöì™Ä íy†þy ˆöì•Åþ “þy¡y ?öì¡îû ôöì™Ä

?öì¡îû ’þz£k•þy öî!¢ ¥Gëûyëû ?¡ •þyþ› î?Ål †þöìîû 
¢#•þ¡ ¥öìî ~î‚ ö¤¥z •þyþ› @ýÌ¥” †þöìîû !†þS%é þ›!îûôy” 
îîûæþ ˆ¡öìîÐ ~¥z xy˜yléŸé²Ì˜yöìlîû æþöì¡ öë ô%¥)öì•Åþ 
?öì¡îû ’þz£k•þy †þöìô 0°C ¥öìî– ö¤¥z xîßiyëû îîûæþ 
G ?öì¡îû ’þz£k•þy ¤ôyl ¥ëû xíÅyê •þyþ›#ëû ¤yôÄ 
²Ì!•þ!Ûþ•þ ¥ëû ~î‚ •þyöìþ›îû ¥hßìyhsýîûG î¦þ ¥öìëû ëyëûÐ 
¤%•þîûy‚ þþ0°C ’þz£k•þy ²Ìy® ?¡ †þ!‘þöìl xíÅyê îîûöìæþ 
îû*þ›yhsý!îû•þ ¥Gëûyîû ?lÄ ²Ìöìëûy?l#ëû ¡#l•þyþ› 
¤‚¡@À þ›!îûöìî¢ þxíÅyê îîûöìæþ î?Ål †þîûöì•þ îÄíÅ 
¥öìîÐ æþöì¡ G¥z ?¡ †þ‡öìly¥z ?öìô îîûæþ ¥öì•þì
þ›yöìîû lyÐ xíÅyê 0°C ’þz£k•þyîû ?¡ þ›yGëûy ëyöìîÐ

8. 0 ºC ’þz£k•þyëû 100g îîûæþöì†þ 100ºC ’þz£k•þyîû
?öì¡ þ›!îû”•þ †þîûöì•þ †þ# þ›!îûôy” †þy? †þîûöì•þ ¥öìîÚ
Œîîûæþ ˆ¡öìlîû ¡#l•þyþ› = 80 Cal/g)

0°C ’þz£k•þyîû 100g îîûæþöì†þ þ0°C ’þz£k•þyîû 100g
?öì¡ þ›!îû”•þ †þîûöì•þ ²Ìöìëûy?l#ëû •þyþ›–

H1= îîûöìæþîû èþîû × þîîûæþ ˆ¡öìlîû ¡#l•þyþ›

= 100×80 cal = 8,000 cal.
0°c ’þz£k•þyîû 100g ?¡öì†þ 100°C ’þz£k•þyëû !löìëû
xy¤öì•þ ²Ìöìëûy?l#ëû •þyþ›–

H2= ?öì¡îû èþîû × ?öì¡îû xyöìþ›!Çþ†þ •þyþ› ×
’þz£k•þy î,!m*

= 100 × 1 × (100 – 0) cal = 10,000 cal.
\0°C ’þz£k•þyîû 100g îîûæþöì†þ 100°C ’þz£k•þyîû
?öì¡ þ›!îû”•þ †þîûöì•þ ²Ìöìëûy?l#ëû öôyØþ •þyþ›–þ

H = H1+H2 = (8,000+10,000) cal.
îy– H = 18,000 cal.

\†,þ•þ†þyëÅ ® þW=JH.þ

Œ~‡yöìl þJ = •þyöìþ›îû ëy!sf†þ •%þ¡ÄyBþ = 4.2 J/cal)

\W = (4.2×18,000) = 75,000 Jþ

75,600 J †þyëÅ †þîûöì•þ ¥öìîÐþþþ

9. ‰öìîûîû ’þz£k•þyëû ?¡ öæþyØþyöìly ¤½þî †þ#Ú

xyôîûy ?y!l ?öì¡îû ßºyèþy!î†þ ß³%þØþlyBþ 100°C
xíÅyê ²Ìôy” îyëû%ô[þ¡#ëû ‹þyöìþ› ?¡ 100°C
’þz£k•þyëû öæþyöìØþÐ ~‡l– ‹þyþ› î,!m*öì•þ •þîûöì¡îû

ß³%þØþlyBþ îyöì’þü ~î‚ ‹þyþ› ¥Éyöì¤ ß³%þØþlyBþ ¥Éy¤ þ›yëû

¤%•þîûy‚ •þîûöì¡îû ’þzþ›!îûþ›,ÜT ¤‚¡@À îyöìÜ›îû ‹þyþ› îy

îyëû%ô[þ¡#îû ‹þyþ› ëöìíÜT þ›!îûôyöì” †þôyöìly ¤½þî ¥öì¡
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?öì¡îû ß³%þØþlyBþ •þyîû ßºyèþy!î†þ ôyöìlîû öíöì†þ ‰öìîûîû 

’þz£k•þyëû ölöìô xy¤öì•þ þ›yöìîûÐ ~¥z þ›!îû!ßi!•þöì•þ 

‰öìîûîû ’þz£k•þyëû ?¡ öæþyØþyöìlyîû ¤½þîÐ

10. 1g îîûæþ ̂ ¡yöì•þ 80 cal •þyöìþ›îû ²Ìöìëûy?lÐ ~†þ îÄ!_«

„̃y•þ !˜öìëû !‹þ!îöìëû 70g îîûæþöì†þ 2mm-~ ¤Á›)”Åèþyöìî

ˆ!¡öìëû !Sé¡Ð •þy¥öì¡ îÄ!_«!Øþîû Çþô•þy †þ•þÚ

öëöì¥•%þ 1g îîûæþ ̂ ¡yöì•þ ²Ìöìëûy?l#ëû •þyþ› = 80 cal

\ 70g  îîûæþ ˆ¡yöì•þ ²Ìöìëûy?l#ëû •þyþ› = 80×70
= 5600 cal

~¥z þ›!îûôy” •þyþ› ’þzêþ›§¬ †þîûöì•þ îÄ!_« †þ•,Åþ†þ 

¤Á›y!˜•þ †þyëÅ ¥¡ W Œ™!îûŠþ

\ W = 4.2 ×5600 = 23,520 J.

öëöì¥•%þ îÄ!_«!Øþ W þ›!îûôy” †þyëÅ †þîûöì•þ þt	 = 2×60þþ 

= 120sþ ¤ôëû  ölëûÐ 

•þy¥öì¡ îÄ!_«!Øþîû Çþô•þy P = W
t  þþ þþþ

îÄ!_«!Øþîû Çþô•þy P = W
t = 23520

012 = 196 watt

11. !˜!ÍÔ xöìþ›Çþy þ›%îû#öì•þ ~†þ¥z ’þz£k•þyëû †þÜT öî!¢ ¥ëû

ö†þlÚ

þ›%îû# ¤ô%öìoîû öî!¢ †þySéy†þy!Sé xî!ßi•þ îöì¡ þ›%îû#îû

îyëû%öì•þ ?¡#ëû îyöìÜ›îû þ›!îûôy” öî!¢Ð •þy¥z

‰yô îyÜ›#è)þ•þ ¥öì•þ ¤ôëû ¡yöìˆÐ ¤%•þîûy‚ þ›%îû#îû

xyî¥yGëûy xßº!hßì†þîûÐ !†þév !˜!ÍÔ ¤ô%o öíöì†þ

xöìl†þ ˜)öìîû xî!ßi•þ ¥Gëûyëû !˜!ÍÔîû îyëû%öì•þ ?¡#ëû

îyöìÜ›îû þ›!îûôy” †þôÐ •þy¥z ¤¥öì?¥z ‰yô îyÜ›#è)þ•þ

¥ëû G !˜!ÍÔîû xyî¥yGëûy xyîûyô˜yëû†þ ôöìl ¥ëûÐ

12. ¤Á›,_« G x¤Á›,_« îyöìÜ›îû ôöì™Ä þ›yíÅ†þÄ ö¡öì‡yÐ

¤Á›,_« G x¤Á›,_« îyöìÜ›îû þ›yíÅ†þÄ é/

!î£ìëû ¤Á›,_« îyÜ› x¤Á›,_« îyÜ›

¤‚Kþy ö†þyöìly xyîm* 
ßiyöìl öë ¤îÅy!™†þ 
þ›!îûôy” îyÜ› 
’þzþ›!ßi•þ íy†þöì•þ 
þ›yöìîû– •þyöì†þ 
¤Á›,_« îyÜ› 
îöì¡Ð

ö†þyöìly xyîm* 
ßiyöìl •þyîû ¤öìîÅyF‹þ 
™yîû”Çþô•þy 
xöìþ›Çþy †þô 
þ›!îûôyöì” ’þzþ›!ßi•þ 
îyÜ›öì†þ x¤Á›,_« 
îyÜ› îöì¡Ð

!î£ìëû ¤Á›,_« îyÜ› x¤Á›,_« îyÜ›

þîyÜ›‹þyþ› ö†þyöìly xyîm* 
ßiyöìl– îyÜ› öë 
¤îÅy!™†þ ‹þyþ› 
²Ìöìëûyˆ †þîûöì•þ 
þ›yöìîû ¤Á›,_« 
îyÜ›‹þyöìþ›îû ôyl 
•þyîû ¤ôyl ¥ëûÐ

x¤Á›,_« îyöìÜ›îû 
ö˜Gëûy ‹þyöìþ›îû 
ôyl ¤îÅ˜y ¤Á›,_« 
îyÜ›‹þyþ› xöìþ›Çþy 
†þô ¥ëûÐ

•þîûöì¡îû
¤‚ß›öì¢Å
¤yôÄ

¤Á›,_« îyÜ› 
•þîûöì¡îû ¤‚ß›öì¢Å
¤yôÄyîßiyëû
íy†þöì•þ þ›yöìîûÐ

x¤Á›,_« îyÜ› 
•þîûöì¡îû ¤‚ß›öì¢Å
¤yôÄ íy†þöì•þ þ›yöìîû
lyÐ

’þz£k•þyîû 
²Ìèþyî

’þz£k•þy †þ!ôöìëû 
!l!˜ÅÜT þ›!îûôy”
¤Á›,_« îyöìÜ›îû
~†þy‚¢
‰l#è)þ•þ ¥öìëû
•þîûöì¡ þ›!îû”•þ
¥ëûÐ ’þz£k•þy
îy’þüöì¡ ¤Á›,_«
îyÜ› x¤Á›,_«
¥öìëû þ›öì’þüÐ

’þz£k•þy †þ!ôöìëû 
!l!˜ÅÜT þ›!îûôy”
x¤Á›,_« îyÜ›öì†þ
¤Á›,_« xîßiyëû
xyly ëyëûÐ ’þz£k•þy
îy’þüöì¡ •þy xyîûG
¤Á›,_« ¥ëûÐ

ˆÄy¤ 
¤)e=!¡îû 
ôylÄ•þy

¤Á›,_« îyÜ› 
ˆÄy¤ 
¤)e=!¡ ôylÄ 
†þöìîû lyÐ

x¤Á›,_« îyÜ› 
ˆÄy¤ 
¤)e=!¡ öôöìl 
‹þöì¡Ð

13. ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû” †þ#Ú

þxyôîûy ?y!l ?¡ ?öìô îîûöìæþ þ›!îû”•þ ¥öì¡ •þyîû
xyëû•þl îyöì’þüÐ 0°C ’þz£k•þyîû îîûöìæþ •þyþ› ²Ìöìëûyˆ
†þîûy ¥öì¡ •þy ?öì¡ þ›!îû”•þ ¥ëû ~î‚ •þyîû xyëû•þl
†þôöì•þ íyöì†þÐ †þyîû”éŸŸŸé îîûöìæþîû ôöì™Ä ’þzþ›!ßi•þ ?¡
x”%=!¡îû ôöì™Ä öë H î¦þl íyöì†þ– ö¤=!¡ •þyþ›
²Ìöìëûyöìˆîû æþöì¡ öèþöì. ëyGëûyëû ?öì¡îû x”%=!¡
†þySéy†þy!Sé ‹þöì¡ xyöì¤ ~î‚ x”%=FSé ÷•þ!îû †þöìîûÐ
æþöì¡– xyëû•þl †þôyîû ¤öìD ‰lcG îy’þüöì•þ íyöì†þÐ
ë‡l ’þz£k•þyþ4°C ¥ëû •þ‡l îîûæþ ô™Äßi ¤ôhßì H
î¦þl öèþöì. ëyëû– xyëû•þl ¤îÅ!lÁ¬ G ‰lc ¤öìîÅyF‹þ
¥ëûÐ ~îûþ›îû ë‡l ’þz£k•þy xyöìîûy îy’þüyöìly ¥ëû xíÅyê
’þz£k•þy 4°C-~îû öíöì†þ î,!m* þ›yëû •þ‡l ?öì¡îû
x”%=!¡îû ˆ!•þ¢!_« îy’þüöì•þ íyöì†þ ~î‚ xyëû•þlG
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™#öìîû ™#öìîû îy’þüöì•þ íyöì†þ G ‰lc †þöìôÐ •þyþ› ²Ìöìëûyˆ 
0°C öíöì†þ 4°C ’þz£k•þy þ›ëÅhsý ?öì¡îû xyëû•þl ¥Éy¤ 
þ›yGëûyîû ‰Øþly¥z ¥¡ ?öì¡îû îÄ!•þe«yhsý ²Ì¤yîû”Ð

14. 6800J •þyþ› ²Ìöìëûyöìˆ 0°C ’þz£k•þyëû †þ•þ èþöìîûîû

îîûæþ ˆ¡yöìly ¤½þîÚ

•þyöìþ›îû þ›!îûôy” (Q) = 6800J.

™!îû m kg îîûæþ ˆ¡yöìly ëyöìîÐ

ˆ¡öìlîû ¡#l•þyþ› (L) = 3.36×105 J/kg

¢•Åþyl%ëyëû# Q = mL

îy– 6800 = m×3.36×105þ

îy– m = þ 6800
3 36 105. ×

îy– m = 0.02 kgþ

\0.02 kg. èþöìîûîû îîûæþ ˆ¡yöìly ¤½þî ¥öìîÐ

15. 15°C ’þz£k•þyîû !†þS%é þ›!îûôy” ?öì¡îû ¤öìD 100°C
’þz£k•þyîû †þ•þ !¡Øþyîû ?¡ öô¢yöì¡ !ô×öì”îû ’þz£k•þy

¥öìî 30°C ~î‚ xyëû•þl ¥öìî 30L.

öëöì¥•%þ !ô×öì”îû xyëû•þl = 30Lþþþ

™îûyëy†þ 15°C ’þz£k•þyîû x !¡Øþyîû ?öì¡îû ¤öìD 

100°C ’þz£k•þyîû (30-x) !¡Øþyîû ?¡ öô¢yöìly 

¥öìëûöìSéÐ !ô×öì”îû ‹)þ’þüyhsý ’þz£k•þy 30°C.

~‡l x !¡Øþyîû ?öì¡îû èþîû = 1000x @ýÌyô ~î‚ 

(30–x) þ!¡Øþyîû ?öì¡îû èþîû = (30 – x)×1000 @ýÌyôþ

?öì¡îû xyöìþ›!Çþ†þ •þyþ› 1cal/g°C.þ

\15°C ’þz£k•þyëû ?¡ myîûy ˆ,¥#•þ •þyþ›–

H1	 = (1000)x × 1 × (30 – 15) cal.

			 = 1000x × 15.þ

~î‚ 100°C ’þz£k•þyîû ?¡ myîûy î!?Å•þ •þyþ›Ð 

H2	 = (30 – x)× 1000 × 1 × (30–15)

			 = (30 – x) × 1000 × 15. cal

†þÄyöì¡y!îû!ô!•þîû ô)¡l#!•þ xl%ëyëû# Þ

H1 = H2

îy–þ(1000x)×15 = (30 – x) × 1000 × 15þþ

îy– 15x = 15(30 – x)

îy– 15x = 450 – 15x

îy– 15x + 15x = 450.

îy– 30x = 450

îy– x = 450
30

îy– x = 15þ

\ (30 – x) = (30 – 15) = 15

\ 15°C ’þz£k•þyëû 15 !¡Øþyîû ?öì¡îû ¤öìD 100°C 
’þz£k•þyîû 15 !¡Øþyîû ?¡ öô¢yöì¡ !ô×öì”îû ’þz£k•þy 

¥öìî 30°C ~î‚ xyëû•þl ¥öìî 30 !¡ØþyîûÐ

16. ~†þ‡[þ îîûæþöì†þ xöìl†þ ’þzþ›îû öíöì†þ öæþ¡öì¡ è)þ!ôöì•þ

xy‰yöì•þ þ›îû îîûöìæþîû !†þS%éØþy x‚¢ ˆöì¡ ëyëû ö†þlÚ

’þzF‹þ ßiyl öíöì†þ è)þéŸéþ›,öìÛþ þ›!•þ•þ ¥öì¡ ²Ìyí!ô†þ

xîßiyöìl îîûæþ‡öì[þîû ôöì™Ä öë þ›!îûôy” !ßi!•þ¢!_«

íyöì†þ è)þ!ôöì•þ xy‰yöì•þîû æþöì¡ •þyîû ~†þ!Øþ x‚¢

ˆ!•þ¢!_« G ¢·¢!_«öì•þ ~î‚ î,¥ê x‚¢¥z

•þyþ›¢!_«öì•þ îû*þ›yhsý!îû•þ ¥öìëû ëyëûÐ •þySéy’þüy

þ›•þl¢#¡ xîßiyëû îîûæþ‡öì[þîû ¤öìD îyëû%îû ‰£ìÅöì”îû

æþöì¡G !†þS%é þ›!îûôy” •þyþ› ’þzêþ›§¬ ¥ëûÐ ~¥z ˜%¥z

²Ì!e«ëûyëû ’þzêþ›§¬ •þyöìþ›îû !†þS%é x‚¢ îîûöìæþ xyîm*

öíöì†þ •þyîû ˆ¡öìlîû ?lÄ ²Ìöìëûy?l#ëû ¡#l•þþyþ›

¤îûîîûy¥ †þöìîûÐ æþöì¡ îîûæþ‡öì[þîû !†þS%é x‚¢ è)þ!ôöì•þ

xy‰yöì•þîû þ›îû ˆöì¡ ëyëûÐ

17. îyÜ›#èþîöìlîû ¡#l•þyþ›– ˆ¡öìlîû ¡#l•þyþ› xöìþ›Çþy

öî!¢ ¥ëû ö†þlÚ

†þ!‘þl þ›˜yöìíÅîû x”%=!¡îû ôöì™Ä xyhsýîûy”!î†þ

îÄî™yl •þîû¡ þ›˜yöìíÅîû •%þ¡lyëû †þô– ˆÄyöì¤îû

öÇþöìe ˆÄyöì¤îû x”%=!¡îû ôöì™Ä xyhsýîûy”!î†þ

îÄî™yl xöìl†þ öî!¢Ð

•þyþ› ²Ìöìëûyˆ †þöìîû ö†þyöìly †þ!‘þl þ›˜yíÅöì†þ •þîûöì¡

þ›!îû”•þ †þîûöì•þ x”%=!¡îû xyhsýîûy”!î†þ îÄî™yl

ë•þØþy î,!m* †þîûöì•þ ¥ëû– •þîû¡ öíöì†þ îyöìÜ› þ›!îû”•þ

†þîûöì•þ x”%=!¡îû xyhsýîûy”!î†þ îÄî™yl •þyîû ö‹þöìëû

xöìl†þ öî!¢ î,!m* †þîûöì•þ ¥ëûÐ æþöì¡ •þîû¡ öíöì†þ

îyöìÜ› îû*þ›yhsýöìîûîû ¤ôëû x”%=!¡îû ôöì™Ä !e«ëûy¢#¡

xyhsýîûy”!î†þ xy†þ£ìÅ” îöì¡îû !îîû&öìm* xöìl†þ öî!¢
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†þyëÅ †þîûöì•þ ¥ëûÐ öëöì¥•%þ ¡#l•þyþ› ~¥z †þyöìëÅîû ?lÄ 

²Ìöìëûy?l#ëû ¢!_« öëyˆyëû– •þy¥z öî!¢ •þyþ›¢!_«îû 

²Ìöìëûy?l ¥ëûÐ ö¤¥z †þyîûöì” îyÜ›#èþîöìlîû ¡#l•þyþ› 

ˆ¡öìlîû ¡#l•þyþ› xöìþ›Çþy öî!¢Ð

18. ˆÄy¤ G îyöìÜ›îû ôöì™Ä þ›yíÅ†þÄ ö¡öì‡yÐ

ˆÄy¤ G îyöìÜ›îû ôöì™Ä þ›yíÅ†þÄ é/

!î£ìëû ˆÄy¤ îyÜ›

¤‚Kþy ö†þyöìly îyëûî#ëû 
þ›˜yöìíÅîû ’þz£k•þy 
•þyîû ¤‚†þØþ
’þz£k•þyîû öíöì†þ
öî!¢ ¥öì¡ ö¤¥z
îyëûî#ëû þ›˜yíÅöì†þ
ˆÄy¤ î¡y ¥ëûÐ

ö†þyöìly îyëûî#ëû 
þ›˜yöìíÅîû  ’þz£k•þy 
•þyîû ¤‚†þØþ
’þz£k•þyîû öíöì†þ †þô
¥öì¡ ö¤¥z îyëûî#ëû
þ›˜yíÅöì†þ îyÜ› î¡y
¥ëûÐ

þ•þîû¡ 
xîßiy

ˆÄy¤ x!•þ 
!lÁ¬ ’þz£k•þyëû
•þîû¡ xîßiyëû
íyöì†þÐ öëôléŸŸŸé
x!:öì?l ~î‚
¥y¥zöì’Èþyöì?l
~¥z ˜%!Øþ ˆÄy¤
ëíye«öìôé –183°C

~î‚ –252°C

’þz£k•þyëû •þîû¡
xîßiyëû íyöì†þÐþþþ

îyÜ› ¤y™yîû” 
’þz£k•þyëû •þîû¡ 
xîßiyëû íyöì†þÐ 
öëôléŸŸŸé 
?¡#ëû îyÜ›– 
xÄy¡öì†þy¥öì¡îû 
îyÜ› ¤y™yîû” 
’þz£k•þyëû •þîû¡ 
xîßiyëû íyöì†þÐþ

‹þyöìþ›îû 
²Ìèþyî

ˆÄy¤öì†þ ¤y™yîû” 
’þz£k•þyëû ‹þyþ› 
²Ìöìëûyˆ †þîûöì¡ 
•þîûöì¡ þ›!îû”•þ
¥ëû lyÐþ

îyÜ›öì†þ ¤y™yîû” 
’þz£k•þyëû ö†þî¡ 
‹þyþ› ²Ìöìëûyˆ †þöìîû 
¤¥öì? •þîûöì¡ 
þ›!îû”•þ  †þîûy ¥ëûÐ

19. é0°C öíöì†þ 10°C þ›ëÅhsý ’þz£k•þy ôyþ›yîû ?lÄ

íyöìôÅy!ôØþyöìîû þ›yîûöì˜îû þ›!îûîöì•Åþ ?¡ îÄî¥yîû †þîûy

ëyëû ly ö†þlÚ

’þz£k•þyîû þ›!îûî•Åþöìlîû ¤öìD þ›yîûöì˜îû xyëû•þl

þ›!îûî•Åþl !lëûôyl%̂  G ~†þô%‡# ¥Gëûyëû ’þz£k•þyôyþ›†þ

þ›˜yíÅ !¥¤yöìî íyöìôÅy!ôØþyöìîû þ›yîû˜  îÄî¥yîû †þîûy

¥ëûÐ !†þév ’þz£k•þy þ›!îûî•Åþl ¤yöìþ›öìÇþ ?öì¡îû

xyëû•þl þ›!îûî•Åþl !lëûôyl%ˆ ¥öì¡G ~†þô%‡# lëûÐ

îÄ!•e«yhsý ²Ì¤yîûöì”îû ?lÄ ?öì¡îû öÇþöìe 0°– 4°C
þ›yÍÔyëû ’þz£k•þy î,!m*öì•þ xyëû•þl î,!m* ly öþ›öìëû ¥Éy¤

þ›yëû ~î‚ 4°C ~ •þy ¤îÅ!lÁ¬ ¥ëûÐ 4°C ~îû ’þzþ›öìîû

xlÄylÄ •þîûöì¡îû ôöì•þy ’þz£k•þy îy’þüöì¡ ?öì¡îûG

xyëû•þl îyöì’þüÐ

~Séy’þüyG ö˜‡y ëyëû öë– 0°C Gþ10°C ’þz£k•þyëû
!l!˜ÅÜT þ›!îûôy” ?öì¡îû xyëû•þl ²Ìyëû ¤ôylÐ ¤%•þîûy‚

?¡ íyöìôÅy!ôØþyîû 0°C ’þz£k•þyëû öë þ›y‘þ ˜öìëû •þy

10°C ’þz£k•þyëû ²Ì˜!¢Å•þ þ›yöì‘þîû ¤ôyl ¥öìîÐ î¡y
îyà¡Ä öë– ~îû æþöì¡ ²Ìy® þ›y‘þ !lè%Åþ¡ ¥öìî lyÐ
•þy¥z ~öìÇþöìe þ›yîûöì˜îû þ›!îûîöì•Åþ ?¡ îÄî¥yîû †þîûy
ëyëû lyÐ

20. ~†þ @Õy¤ ?¡ ‹„þyöì˜îû þ›,öìÛþ ö‡y¡y xîßiyëû öîûöì‡
ö˜Gëûy ¥¡Ð †þ# ‰ØþöìîÚ

‹„þyöì˜ îyëû%ô[þ¡ ly íy†þyëû ö¤‡yöìl îyëû%îû ‹þyþ›
¢)lÄÐ îyëû% ¢)lÄ ßiyöìl ?öì¡îû ß³%þØþlyBþ •þyîû ßºyèþy!î†þ
ß³%þØþlyBþ xöìþ›Çþy xöìl†þ †þôÐ •þy¥z ô¥y†þy¢‹þyîû#îûy
@Õyöì¤ ?¡ “þy¡yîû ¤ôëû ?öì¡îû Gþ›îû ‹þyþ› Ö™%ôye

20°C ’þz£k•þyëû ?¡#ëû îyÜ›‹þyöìþ›îû ¤ôyl ¥ëû– ëy
x!•þ lˆ”ÄÐ ~¥z ’þzöìþ›Çþ”#ëû ‹þyöìþ› ?¡ o&•þ æ%þöìØþ
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