
e¯‘i Dci Zv‡ci cÖfve 1 

gƒj eBGqi AwZwiÚ Ask  
lÓ¤ AaÅvq: eÕ¦yi Dci ZvGci cÉfve 

 
cix¶vq Kgb †c‡Z AviI cÖ‡kœvËi 

cÉk²1  10C Zvcgvòvq eMÆvKvi ‰KwU Zvgv I ‰KwU BÕ·vGZi 

cvGZi cÉwZwUi ˆÞòdj 9m2| Zvc w`Gq BÕ·vGZi cvGZi Zvcgvòv 

50C ‰ D®²xZ Kivq ˆÞòdj 9.012024m2 nGjv| (Zvgvi ˆÞò 

cÉmviY mnM 22.0  106K1) wkLbdj-5 I 6 [Kz. ˆev. 2016] 

K. ‰K ˆKjwfb KvGK eGj?  1 

L. mƒGhÆi Pviw`GK c†w^exi MwZ Kx aiGbi MwZ? eÅvLÅv Ki|  2 

M. Zvgvi AvqZb cÉmviY mnM wbYÆq Ki| 3 

N. Zvcgvòv e†w«¬ KGi Zvgvi cvZwUGK BÕ·vGZi cvGZi Ici 

mgvcwZZ Kiv mÁ¿e nGe wK? MvwYwZKfvGe weGkÏlY KGi 

gZvgZ `vI|  4 

1 bs cÉGk²i Dîi 

K  cvwbi Šòawe±`yi Zvcgvòvi 
1

273.16
 fvMGK ‰K ˆKjwfb eGj| 

L  mƒGhÆi Pviw`GK c†w^exi MwZ chÆve†î MwZ, KviY cÉwZ 365 w`Gb 

c†w^ex mƒhÆGK ‰Kevi cÉ`wÞY KGi cƒGeÆi AeÕ©vGb wdGi AvGm ‰es 

cybivq ‰KB w`GK PjGZ ^vGK| 

M  ˆ`Iqv AvGQ, Zvgvi ˆÞò cÉmviY mnM,  = 22.0  10–6 K–1 

 Zvgvi AvqZb cÉmviY mnM,  = ? 

 Zvgvi Š`NÆÅ cÉmviY mnM  nGj, 

Avgiv Rvwb,  = 2 

 ev,  = 

2

 = 
22.0  10–6

2
 

 = 1.1  10–5 K–1 

Avevi,  = 3 

 = 3  1.1  10–5 

 = 3.3  10–5 K–1 (Ans.) 

N  Zvgvi cvGZi cÉv^wgK ˆÞòdj, A1 = 9 m2 

 Zvgvi cvGZi cÉv^wgK Zvcgvòv, T1 = 10C = 283 K 

Zvgvi cvZwU 50C Zvcgvòvi BÕ·vGZi cvGZi mvG^ mgvcwZZ 

nGZ nGj Zvgvi cvGZi Pzov ¦̄ ˆÞòdj nGZ nGe, A2 = 9.012024 m2 

Zvgvi ˆÞò cÉmviY mnM,  = 22.0  10–6 K–1 

Zvgvi cvGZi P„ov¯¦ Zvcgvòv T2 nGj, 

 = 
A2 – A1

A1 (T2 – T1)
 

ev, T2 – T1 = 
A2 – A1

A1
 

 T2 = 
A2 – A1

A1
 + T1 = 

9.012024 – 9

9  22.0  10–6 + 283 K 

 = (60.73 + 283) K = 343.73 K = 70.73C 

Zvgvi cvZwUi Zvcgvòv 70.73C Kiv nGj 50C Zvcgvòvi 

BÕ·vGZi cvGZi Dci mgcvwZZ nGe| 

cÉk²2  ‰KwU KviLvbvq wZbwU mxmvi cvGZi Dci 1, 2 ‰es 3 

bs ˆjGej jvMvGbv AvGQ| cÉwZwU cvGZi ˆÞòdj 4 m2| 1 bs 

cvZwUGK 175C chÆ¯¦ Dîµ¦ Kivq ˆÞòdj nq 4.033 m2| 2 bs 

‰es 3 bs cvZ ỳBwUGK h^vKÌGg 150C ‰es 170C chÆ¯¦ Dîµ¦ 

Kiv nGjv| [KÞ Zvcgvòv wQj 25C] wkLbdj-5 I 6 [P. ˆev. 2016] 

K. evÓ·vqGbi msæv `vI|  1 

L. ‰KB DœPZvwewkÓ¡ ‰KwU eo cvò I ‰KwU ˆQvU cvGò 

mgcwigvY cvwb ivLGj, ˆKvb cvGòi cvwb Ë̀‚Z evÓ·vwqZ nGe 

‰es ˆKb?  2 

M. 1 bs cvZwUi ˆÞò cÉmviY mnM wbYÆq Ki| 3 

N. Zvc cÉGqvGM 2 I 3 bs cvZ ỳBwUi ˆÞòdGji cwieZÆb 

mgvb bq; MvwYwZKfvGe weGkÏlY Ki|  4 

2 bs cÉGk²i Dîi 

K  ˆh ˆKvGbv Zvcgvòvq ZiGji ÷ay DcwiZj ˆ^GK axGi axGi 

evGÓ· cwiYZ nIqvi cÉwKÌqvGK evÓ·vqb eGj| 

L  cvwbi evÓ·vqb ‰i DúZv, ‰i Ici evqyi Pvc, evqyi ÷Ó•Zv, 

cvwbi DcwiZGji ˆÞòdj BZÅvw`i Ici wbfÆi KGi| ‰KB DœPZv 

wewkÓ¡ cvwb ‰KB Õ©vGb ivLv nGj evqyi Pvc, ÷Ó•Zv ‰KB nq wK §̄ 

cvwbi DcwiZGji ˆÞòdj ˆewk nGj ˆewk Õ©vb RyGo cvwb 

evÓ·vwqZ nIqvi myGhvM cvq| ‰KB cwigvY cvwb eo I ˆQvU cvGò 

ivLGj eo cvGòi cvwbi DcwiZGji ˆÞòdj ˆewk nq eGj eo 

cvGòi cvwbi evÓ·vqb `Ë‚Z nq| 

M  DóxcK nGZ cvB, 1bs cvGZi 

 Avw` ˆÞòdj, A1 = 4 m2 

 P„ov¯¦ ˆÞòdj, A2 = 4.033 m2 

 KÞ Zvcgvòv, T1 = 25 C = 298 K 

 P„ov¯¦ Zvcgvòv, T2 = 175 C = 448 K 

 ˆÞò cÉmviY mnM,  = ? 

Avgiv Rvwb,   = 
A2  A1

A1(T2  T1)
 

 = 
4.033  4

4(448  298)
 

 = 5.5  105 K1 (Ans.) 

N  2 I 3 bs cvGZi, Avw` ˆÞòdj, A1 = 4 m2 

Avw` Zvcgvòv, T1 = 25C 

2 bs cvGZi Zvcgvòv e†w«¬, T2T1 = (150  25)C 

 = 125C = 125 K 

3 bs cvGZi Zvcgvòv e†w«¬, T3T1 = (170  25)C 

 = 145C = 145 K 



2 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

‘M’ Ask nGZ cvB, 

ˆÞò cÉmviY mnM,  = 5.5  105 K1 

2bs cvGZi ˆÞòdGji cwieZÆb A2A1 nGj,  = 
A2A1

 A1 (T2T1)
 

 ev, A2  A1 =   A1  (T2  T1) 

 = 5.5  105  4  125 

 = 0.0275 m2 

3bs cvGZi ˆÞòdGji cwieZÆb A3  A1 nGj,  = 
A3A1

A1(T3T1)
 

 ev, A3A1 =   A1  (T3T1) 

 = 5.5  105  4  145 

 = 0.0319 m2 

jÞÅ Kwi, A2  A1  A3  A1 

AZ‰e, Zvc cÉGqvGM 2 ‰es 3 bs cvZ `yBwUi ˆÞòdGji cwieZÆb 

mgvb bq| 

cÉk²3  ‰KwU Zvgvi ZvGii Š`NÆÅ 25C Zvcgvòvq 100m. 

Zvcgvòv e†w«¬i dGj ZviwUi Š`NÆÅ 100.02m nq| ZviwUi Š`NÆÅ 

cÉmviY mnM 16.7  106K1| wkLbdj-5 I 6 [e. ˆev. 2016] 

K. AvGcwÞK Zvc Kx?  1 

L. Zvcgvòv e†w«¬i dGj c`vG^Æi cÉmviY NGU ˆKb?  2 

M. ZviwUi Zvcgvòv KZ wWwMÉ e†w«¬ Kiv nGqwQj? 3 

N. DcGii ZviwU hw` AÅvjywgwbqvGgi nGZv ‰es ZviwUi Š`NÆÅ 

100.02m nIqvi RbÅ 875C Zvcgvòv cÉGqvRb nGZv ZGe 

Zzwg wK ZviwUi AvqZb cÉmviY mnM wbYÆq KiGZ cviGZ? 

MvwYwZKfvGe eÅvLÅv Ki|  4 

16 bs cÉGk²i Dîi 

K  1kg fGii ˆKvGbv eÕ§i Zvcgvòv 1K evovGZ ˆh cwigvY ZvGci 

cÉGqvRb nq ZvGK H eÕ§i Dcv`vGbi AvGcwÞK Zvc eGj| 

L  Zvcgvòv e†w«¬i dGj mKj c`v Æ̂B cÉmvwiZ nq| hLb ˆKvGbv 

eÕ§ Dîµ¦ nq ZLb eÕ§wUi cÉGZÅK AYyi ZvckwÚ Z^v MwZkwÚ e†w«¬ 

cvq| KwVb c`vG Æ̂i ˆejvq Av¯¦tAvYweK eGji wecixGZ AYyàGjv 

AvGiv ewaÆZ kwÚGZ Õ·w±`Z nGZ ^vGK dGj mvgÅveÕ©v ˆ^GK 

AYyàGjvi miY e†w«¬ cvq| Zvcgvòv e†w«¬i dGj KwVb eÕ§i gGaÅ 

AYyàGjv hLb KuvcGZ ^vGK ZLb ‰KB kwÚ wbGq wfZi w`GK hZUv 

mGi AvmGZ cvGi, evBGii w`GK Zvi ˆPGq ˆewk mGi ˆhGZ cvGi| 

‰i dGj cÉGZÅK AYyi Mo mvgÅveÕ©vb evBGii w`GK mGi hvq ‰es 

eÕ§wU cÉmviY jvf KGi| 

Zij c`vG^Æi ˆejvq Av¯¦tAvYweK eGji cÉfve Kg eGj ZvGci 

KviGY ‰i cÉmviY ˆewk nq| evqexq c`vG^Æi ˆejvq Zvcgvòv 

e†w«¬i dGj AYyàGjvi QyUvQywU e†w«¬ cvq| Zvcxq cÉmviY MÅvmxq 

c`vG Æ̂ meGPGq ˆewk, ZiGj Zvi ˆPGq Kg ‰es KwVb c`vG^Æ 

meGPGq Kg|A 

M  DóxcK nGZ cvB, 

 ZvGii Avw` Š`NÆÅ, l1 = 100 m 

 ZvGii ˆkl Š`NÆÅ, l2 = 100.02 m 

 ZvGii Š`NÆÅ cÉmviY mnM,  = 16.7  106 K1 

 ZvGii Zvcgvòv e†w«¬, T2T1 = ? 

Avgiv Rvwb,   = 
l2  l1

l1 (T2T1)
 

 ev, (T2T1) = 
l2  l1

l1  
 

  = 
100.02  100

100  16.7  106 

  = 11.97 K 

  = 11.97 C (Ans.) 

N  DóxcK nGZ cvB, 
 AÅvjywgwbqvGgi ZvGii Avw` Š`NÆÅ, l1 = 100 m 

 ˆkl Š`NÆÅ, l2 = 100.02m 

 Avw` Zvcgvòv, T1 = 25C 

  = 298 K 

 ˆkl Zvcgvòv, T2 = 875C 

  = 1148 K 

 Š`NÆÅ cÉmviY mnM,  = ? 

 AvqZb cÉmviY mnM,  = ? 

Avgiv Rvwb,  = 
l2  l1

l1(T2  T1)
 

 = 
100.02  100

100(1148  298)
 

 = 2.35  107 K1 

Avevi,  = 3 = 3  2.35  107 K1 

 = 7.06  107 K1 

cÉk²4  ‰KwU ˆijjvBGb 200m Š`GNÆÅi ˆjvnvi cvZ eÅen†Z 

nGqGQ| `yBwU cvGZi gGaÅ 4 ˆm.wg. duvKv nGqGQ| Zvcgvòv 
Õ¼vfvweGKi ˆPGq 10C ˆeGo ˆMj| ˆjvnvi Š`NÆÅ cÉmviY mnM 11.5 

 10–6K–1|  wkLbdj-6 [iv. ˆev. 2015] 

K. üGKi mƒòwU wjL|  1 
L. ‰KwU cvwbcƒYÆ cvGò ‰KwU wWg ˆQGo w`Gj wWgwU WzGe 

hvGe wK ¦̄y cvòwUGZ cwigvYgZ jeY wgwkÉZ KGi wWgwU 
ˆQGo w`Gj ˆfGm DVGe ˆKb? eÅvLÅv Ki|  2 

M. ˆjvnvi cvGZi Š`NÆÅ cÉmviY wbYÆq Ki|  3 
N. Zvcgvòv 15C ˆeGo ˆMGj ˆij jvBbwUi Dci Kx cÉfve 

coGe? MvwYwZKfvGe Bnvi djvdj weGkÏlY Ki|  4 
4 bs cÉGk²i Dîi 

K  wÕ©wZÕ©vcK mxgvi gGaÅ eÕ¦yi cxob ‰i weK‡wZi mgvbycvwZK| 

L  cwiÓ•vi cvwbi NbZ½ (cÉvq 1000 kgm–3) AGcÞv jeYvÚ 

cvwbi NbZ½ (cÉvq 1024 kgm–3) ˆewk nIqvq jeY wgwkÉZ cvwbi 
µÏeZv ˆewk A^Ævr cwiÓ•vi cvwbi Zyjbvq jeY wgwkÉZ cvwbGZ PvGci 
RbÅ eÕ¦y DcGii w`GK ˆewk jwº¬ ej Abyfe KiGe| ZvB jeY 
wgwkÉZ cvwbGZ wWg ˆQGo w`Gj ˆfGm DVGe|  
M  ‰LvGb,  Avw` Š`NÆÅ, L1 = 200m  

 Zvcgvòvi cv Æ̂KÅ, T = 10C = 10K  

 Š`NÆÅ cÉmviY mnM,  = 11.5  10–6 K–1  

 Š`NÆÅ cÉmviY, L = ? 

Avgiv Rvwb,  = 
L

L1T
  

ev, L = L1  = 11.510–6K–1  200m 10K  

 L = 0.023 m  

 ˆjvnvi cvGZi Š`NÆÅ cÉmviY 0.023m. (Ans.) 
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N  ‰LvGb,  

 Avw` Š`NÆÅ, L1 =  200m  

 Zvcgvòvi cv Æ̂KÅ, T = 15C = 15 K  

 ˆjvnvi Š`NÆÅ cÉmviY mnM,  = 11.5  10–6 K–1   

Avgiv Rvwb,  =  
L

L1T
 

 ev, L =  L1 T  

 = 11.5 10–6 K–1  200m 15K  

 = 0.0345 m  

 = 3.45 cm 

 ˆjvnvi cvGZi Š`NÆÅ cÉmviY 3.45 cm| wK ¦̄y `yB cvGZi gvGS 4 

ˆm.wg. duvKv ^vKvq ‰B Š`NÆÅ cÉmviY ˆij jvBbwUi Dci ˆKvGbv 

cÉfve ˆdjGe bv| ZvB ejv hvq, 15C Zvcgvòv evoGj ˆij jvBGb 

ˆKvGbv mgmÅv m†wÓ¡ nGe bv| 

cÉk²5   
 

95F  

wPò: 1 bs cvò  

30C  

wPò: 2 bs cvò   
 wkLbdj-1 I 3 [Xv. ˆev. 2015] 

K. c`vG^Æi µÏvRgv AeÕ©v KvGK eGj?  1 

L. Zvgvi AvGcwÞK Zvc 400Jkg–1K–1 ejGZ Kx ˆevSvq?  2 

M. 1bs cvGòi ZiGji Zvcgvòv ˆKjwfb ˆÕ•Gj KZ?  3 

N. 2bs cvGòi ZiGji Zvcgvòv 10F e†w«¬ KGi `yB cvGòi 

Zij Zvcxq msÕ·GkÆ AvbGj Zvc mçvjGbi ˆÞGò Kx 

NUGe Zv weGkÏlY Ki|   4 

5 bs cÉGk²i Dîi 

K  c`vG^Æi PZy^Æ AeÕ©v nGjv µÏvRgv| ‰B µÏvRgv nGjv AwZ DœP 

Zvcgvòvq AvqwbZ MÅvm|  

L  Zvgvi AvGcwÞK Zvc 400J kg–1K–1 ejGZ ˆevSvq, 1kg 

Zvgvi Zvcgvòv 1K e†w«¬ KiGZ 400J Zvc cÉGqvRb nq|   

M   

Avgiv Rvwb, 

 
F – 32

9
 = 

K – 273
5

 

ev, 
95 – 32

9
 = 

K – 273
5

 

‰LvGb, 

1bs cvGòi ZiGji Zvcgvòv, F = 95F  

ˆKjwfb ˆÕ•Gj  Zvcgvòv, K = ? 

ev, K – 273 = 
5
9
  63 = 35  

 K = 273 + 35 = 308K (Ans.)   

N  2bs cvGòi ZiGji eZÆgvb Zvcgvòv, C = 30C  

dvGibnvBU ˆÕ•Gj ‰B Zvcgvòv F nGj,  
F – 32

9
 = 

C
5

   

ev, F – 32 = 
9
5
 C  

 F = 32 + 
9
5
 C = 32 + 1.8  30  = 86 F  

myZivs 2bs cvGòi Zvcgvòv 10F e†w«¬ KiGj bZyb Zvcgvòv nGe 

= 86F + 10F = 96F > 95F (1g cvGòi ZiGji Zvcgvòv) 

AZ‰e 2bs cvGòi ZiGji Zvcgvòv 10F e†w«¬ KGi `yB cvGòi 

Zij Zvcxq msÕ·GkÆ AvbGj 2bs cvGòi Zij nGZ wKQy cwigvY 

Zvc mçvwjZ nGq 1bs cvGòi ZiGj cÉGek KiGe| ‰GZ ‰K mgq 

Dfq cvGòi ZiGji Zvcgvòv mgvb nGq hvGe ‰es ZLb ZvGci 

mçvjb e®¬ nGq hvGe| 

cÉk²6  36.89C Zvcgvòvq ‰KwU `Gíi Š`NÆÅ 100m| Zvcgvòv 

e†w«¬ ˆcGq 66.89C nIqvq ‰i Š`NÆÅ 100.033m nq| 
wkLbdj-3 I 6 [Kz. ˆev. 2015] 

K. eid we±`y KvGK eGj? 1 

L. ˆij jvBGb ˆhLvGb `yBwU ˆjvnvi evi wgwjZ nq ˆmLvGb 

duvK ^vGK ˆKb? 2 

M. ˆmjwmqvm ˆÕ•Gj Zvcgvòv 36.89C nGj H Zvcgvòv 

dvGibnvBU ˆÕ•Gj KZ nGe wbYÆq Ki| 3 

N. DóxcGKi `´£wU KxGmi ŠZwi? MvwYwZK hywÚmn gZvgZ 

`vI| 4 

6 bs cÉGk²i Dîi 

K  cÉgvY PvGc ˆh Zvcgvòvq ‰K UzKiv eid MjGZ ÷i‚ KGi ZvGK 

eid we±`y eGj|  

L  ˆij jvBb BÕ·vGZi ŠZwi nq| jvBGbi Ici w`Gq hLb ˆUÇb 

PGj ZLb NlÆGYi KviGY ‰es mƒGhÆi DîvGc jvBGbi Zvcgvòv AGbK 

Lvwb e†w«¬ cvq| Zvcgvòvi ‰B e†w«¬i dGj avZe Dcv`vGb ŠZwi 

ˆij jvBb Š`GNÆÅ cÉmvwiZ nq| ‰ mgq cvkvcvwk AewÕ©Z ỳwU 

jvBGbi gvGS duvKv bv ^vKGj ˆijjvBb euvKv nGq ˆhGZv ‰es ˆUÇb 

`yNÆUbv NUGZv| ‰ KviGY ˆijjvBGb ˆhLvGb `ywU ˆjvnvi evi wgwjZ 

nq ˆmLvGb duvKv ^vGK| 

M  

Avgiv Rvwb, 

 
F  32

9
 = 

C
5

 

ev, F  32 = 
9
5

 C 

‰LvGb, 

ˆmjwmqvm ˆÕ•Gj Zvcgvòv, C = 36.89C 

dvGibnvBU ˆÕ•Gj Zvcgvòv, F = ? 

 

 F = 
9
5
 C + 32 

  = 1.8  36.89 + 32 = 98.402F (Ans.) 

N  DóxcK gGZ, 

`Gíi Avw` Š`NÆÅ, l1 = 100m 

cwiewZÆZ Š`NÆÅ, l2 = 100.033m 

Zvcgvòv e†w«¬, T = T2  T1 = 66.89C  36.89C = 30C = 

30K 

DóxcGKi `´£wUi Dcv`vGbi Š`NÆÅ cÉmviY mnM  nGj, 

 = 
l2  l1

 l1 T
 = 

100.033  100

100  30
 = 

0.033
3000

 = 11  106K1| 

Avgiv Rvwb, BÕ·vGZi Š`NÆÅ cÉmviY mnM 11  106K1| 

myZivs DóxcGKi `íwU BÕ·vGZi ŠZwi| 



4 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

cÉk²7  0.5 kg fGii ‰KwU ZvGi 1950J Zvc cÉGqvM Kivq ‰i 

Zvcgvòv e†w«¬ ‰es ˆkl Š`NÆÅ h^vKÌGg 30K ‰es 100.033m nGjv|  
wkLbdj-6 I 8 [h. ˆev.-2015]  

K. fvwbÆqvi aË‚eK KvGK eGj?  1 

L. 371K Zvcgvòvq cvwb dzUvGbv mÁ¿e@ eÅvLÅv Ki|  2 

M. ZvGii Dcv`vGbi AvGcwÞK Zvc wbYÆq Ki|  3 

N. ZvGii Avw` Š`NÆÅ «¼viv ŠZwi ‰KwU wis 32m DœPZvwewkÓ¡ 

ˆKvGbv duvcv NbGKi wfZGi cÉGek KivGbv mÁ¿e nGe wK? 

MvwYwZK weGkÏlGYi gvaÅGg gZvgZ `vI|  4 

7 bs cÉGk²i Dîi 

K  gƒj ˆÕ•Gji Þz Ë̀Zg ‰K fvGMi ˆPGq fvwbÆqvi ˆÕ•Gji ‰K fvM 

hZUzKz Þz Ë̀Zi ˆm cwigvYGK Š`NÆÅ cwigvcK hG¯̈i fvwbÆqvi aË‚eK eGj|  

L  371 K = (371 – 273)C = 98C = 100C – 2C 

Avgiv Rvwb, evqyPvc 2.7 cm cwigvY nËvm ˆcGj cvwbi Õ¹zUbvsK 

1C cwigvY nËvm cvq| myZivs evqyPvc 2.7 cm  2 = 5.4 cm 

cwigvY nËvm ˆcGq (76 cm – 5.4 cm) = 70.6 cm nGj cvwbi 

Õ¹zUbvsK 2C nËvm cvGe| ZLb cvwbi Õ¹zUbvsK nGe 98C ev 

371K| myZivs 371K Zvcgvòvq cvwb dzUvGbv mÁ¿e|   
M  ˆ`Iqv AvGQ,  

 cÉhyÚ Zvc, Q = 1950 J  

 ZvGii fi, m = 0.5 kg  

 Zvcgvòv e†w«¬, T = 30 K  

ˆei KiGZ nGe, ZvGii Dcv`vGbi AvGcwÞK Zvc, S = ?  

Avgiv Rvwb, Q = mST 

 S = 
Q

mT
 = 

1950J

0.5kg  30K
  = 130 Jkg–1K–1 (Ans.)  

N  Avgiv Rvwb, mxmvi AvGcwÞK Zvc 130 Jkg–1K–1 

myZivs ZviwU mxmvi ŠZwi| ‰i Š`NÆÅ cÉmviY mnM,  

 = 27.6  10–6K–1 (Rvbv AvGQ)  

 ˆkl Š`NÆÅ, L2 = 100.033 m  

Zvcgvòv e†w«¬,  = 30 K  

Avw` Š`NÆÅ L1 nGj,  = 
L2  L1

L1
  

ev, L2 = L1(1 + )  

ev, L1 = 
L2

1 + T
  

 = 
100.033m

1 + 27.6  10–6K–1  30K
  

 = 99.95 m  

99.95m Š`GNÆÅi Zvi «¼viv wis ŠZwi Kiv nGj gGb Kwi, H wisGqi 

eÅvm D  

 D = 99.95m  

 D = 
99.95m


 = 

99.95m
3.1416

 = 31.815 m < 32 m (NbGKi DœPZv)  

myZivs ZvGii Avw` Š`NÆÅ «¼viv ŠZwi ‰KwU wis 32m DœPZv wewkÓ¡ 

ˆKvGbv duvcv NbGKi ˆfZGi cÉGek KivGbv mÁ¿e| 

cÉk²8  2m Š`GNÆÅi ‰KwU ˆjvnvi `Gí Zvc w`Gq Zvi Zvcgvòv 

10C e†w«¬ Kiv nGjv| ‰GZ `Gíi Š`NÆÅ mvgvbÅ e†w«¬ ˆcj| ˆjvnv 

I Zvgvi Š`NÆÅ cÉmviY mnM h^vKÌGg 11.6  10–6K–1 ‰es 16.7  

10–6 K–1  wkLbdj-3 I 6 [P. ˆev. 2015] 

K. cybtwkjxfeb Kx?  1 

L. i…cvi AvGcwÞK Zvc 230J kg–1K–1 ejGZ Kx ˆevSvq?  2 

M. ewaÆZ Zvcgvòv dvGibnvBU ˆÕ•Gj KZ nGe Zv wbYÆq Ki|  3 

N. hw` `íwU Zvgvi nGZv ZGe Zvi Š`NÆÅ cÉmviY wK ‰KB 

nGZv? MvwYwZK hywÚmn weGkÏlY Ki|  4 
8 bs cÉGk²i Dîi 

K  Pvc w`Gq KwVb eÕ¦yGK ZiGj cwiYZ KGi I Pvc nËvm KGi 

Avevi KwVb AeÕ©vq AvbvGK cybtwkjxfeb eGj|  

L  i…cvi AvGcwÞK Zvc 230 Jkg–1K–1 ejGZ ˆevSvq 1kg i…cvi 

Zvcgvòv 1K e†w«¬ KiGZ 230J cwigvY ZvGci `iKvi nq|  

M  ˆmjwmqvGm ˆÕ•Gj Zvcgvòv e†w«¬ = 10C 

Avgiv Rvwb, 

ˆmjwmqvm ˆÕ•Gj Zvcgvòvi 1 cwieZÆGb dvGibnvBU ˆÕ•Gj 

Zvcgvòv 
9
5

  cwiewZÆZ nq| 

 dvGibnvBU ˆÕ•Gji Zvcgvòvi cwieZÆb = 
9
5
   10  

  = 18  (Ans.) 

N  ˆjvnvi `G´£i RbÅ,  

Avw` Š`NÆÅ, L1 = 2m  

ˆjvnvi Š`NÆÅ cÉmviY mnM,  = 11.6  10–6K–1  

Zvcgvòv e†w«¬, T = 10C = 10 K  

 ˆjvnvi `G´£i Š`NÆÅ e†w«¬, L = L1  4T  

  = 2m  11.6  10–6K–1  10K  
  = 0.000232 m  

Zvgvi `G´£i RbÅ,  

Avw` Š`NÆÅ, L1 = 2m  

Zvgvi Š`NÆÅ cÉmviY mnM  = 16.7  10–6K–1  

Zvcgvòv e†w«¬, T = 10K  

 Zvgvi `G´£i Š`NÆÅ e†w«¬, L = L1  T  

 = 2m = 16.7  10–6  10K  
 = 0.000334m 

ˆhGnZy 0.000232m  0.000334m 

A^Ævr L  L  

myZivs hw` `´£wU Zvgvi nGZv ZGe Zvi Š`NÆÅ cÉmviGYi cwigvY 

‰KB nGZv bv| 

cÉk²9  `ywU Še ỳÅwZK LuywUi gaÅeZÆx ƒ̀iZ½ 50m, LuywU `ywUi mvG^ 

50.01m Š`GNÆÅi Zvgvi Zvi ˆhw`b msGhvM ˆ`qv nq, ˆmw`b evqyi 

Zvcgvòv wQj 35C| Zvgvi ˆÞò cÉmviY mnM 33.4  106K1| 

kxZKvGj ˆhw`b evqyi Zvcgvòv 5C nGjv ˆmw`b ZviwU wQGo ˆMj| 
wkLbdj-3 I 6 

K. AvGcwÞK ZvGci msæv wjL| 1 

L. ZvcaviY ÞgZv I AvGcwÞK ZvGci gGaÅ mÁ·KÆ Õ©vcb Ki| 2 

M. evqyi Zvcgvòv (35C) dvGibnvBU ˆÕ•Gj KZ cvIqv hvGe?  3 

N. kxZKvGj ZviwU wQuGo hvevi KviY MvwYwZKfvGe weGkÏlY Ki| 4 
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9 bs cÉGk²i Dîi 

K  ‰KK fGii ˆKvGbv eÕ§i Zvcgvòv 1K e†w«¬ KiGZ ˆh cwigvY 

ZvGci cÉGqvRb nq ZvGK H eÕ§i AvGcwÞK Zvc eGj|  

L  ˆKvGbv eÕ§i Zvcgvòv 1K e†w«¬ KiGZ ˆh cwigvY ZvGci 

cÉGqvRb nq ZvGK H eÕ§i ZvcaviY ÞgZv eGj| 

Avevi, 1 kg fGii ˆKvGbv eÕ§i Zvcgvòv 1K e†w«¬ KiGZ ˆh 

cwigvY ZvGci cÉGqvRb nq ZvGK H eÕ§i AvGcwÞK Zvc eGj| 

 ZvcaviY ÞgZv = fi  AvGcwÞK Zvc  

M  

Avgiv Rvwb, 

 
C
5

 = 
F  32

9
   

ev, 5F  160 = 35  9 

ev, 5F = 475 

‰LvGb, 

ˆmw´ŸGMÉW ˆÕ•Gj evqyi Zvcgvòv, 
C = 35C 

dvGibnvBU ˆÕ•Gj evqyi Zvcgvòv, 
F = ? 

 F = 95F (Ans.)  

N  ‰LvGb, 

 ZvGii Avw` Š`NÆÅ, L1 = 50.01 m 

 ZvGii Avw` Zvcgvòv, T1 = 35C 

 ZvGii ˆkl Zvcgvòv, T2 = 5C  

 ZvGii ˆÞò cÉmviY mnM,  = 33.4  106K1 

`ywU Še ỳÅwZK LyuwUi gaÅeZÆx `ƒiZ½, s = 50m 

gGb Kwi,  

 ZvGii kxZKvGj cwiewZÆZ Š`NÆÅ, L2 = ? 

ZvGii Š`NÆÅ cÉmviY mnM,  = 

2
 = 

33.4  106K1

2
 = 16.7  106 K1 

Avgiv Rvwb,  

  = 
L1  L2

L1(T1  T2)
  

 ev, 16.7  106 = 
50.01  L2

50.01 (35  5)
  

 ev,  50.01–L2 = 16.7  106  50.01  30 

 ev, L2 = 50.01  0.02506 

  L2 = 49.98m > s   

ZvGii kxZKvGj nËvmK‡Z Š`NÆÅ LyuwU `ywUi gaÅeZÆx ƒ̀iZ½ AGcÞv Kg 

nIqvq ZviwU wQuGo hvGe|  

cÉk²10 A I B cvò Zvgvi ŠZwi| A cvGò 40C Zvcgvòvi 

50gm cvwb ‰es B cvGò 15C Zvcgvòvi 60gm ˆebwRb AvGQ| 

ˆebwRGbi AvGcwÞK Zvc 1700Jkg1K1| wkLbdj-3 I 8 

K. evÓ·xfeb Kq c«¬wZGZ msNwUZ nGZ cvGi? 1 

L. mxmvi ˆÞò cÉmviY mnM 55.2  106K1 ejGZ Kx eyS? 2 

M. A I B cvGòi ZiGji Zvcgvòvi cv^ÆKÅ dvGibnvBU 

ˆÕ•Gj cÉKvk Ki| 3 

N. Dfq cvGòi Zvcgvòv 30C e†w«¬i RbÅ ˆKvb cvGò AwaK 

Zvc cGqvM KiGZ nGe? MvwYwZK hywÚmn gZvgZ `vI| 4 

10 bs cÉGk²i Dîi 

K  `yB c«¬wZGZ|  

L  mxmvi ˆÞò cÉmviY mnM 55.2  106K1 ejGZ eySvq, mxmvi 

1m2 ˆÞòdGji ˆKvGbv cvGZi Zvcgvòv 1K evovGj ‰i ˆÞòdj 

55.2  106m2 cwigvY e†w«¬ cvq|   

M  A cvGò, ˆmjwmqvm ˆÕ•Gji Zvcgvòv, CA = 40C 

  dvGibUvBU ˆÕ•Gj Zvcgvòv = FA (awi) 

Avgiv cvB,  

  
CA  0

100  0
= 

FA  32

212  32
  

  ev, 
CA

100
 = 

FA  32
180

  

  ev, FA = 
9
5
 CA + 32 

   = 
9
5
  40 + 32 

  FA = 104F 

Avevi, B cvGò, ˆmjwmqvm ˆÕ•Gj Zvcgvòv, CB = 15C 

dvGibnvBU ˆÕ•Gj Zvcgvòv FB (awi) 

Avgiv Rvwb, FB  = 
9
5
   CB + 32 

  = 
9
5
   15 + 32 

  = 59F 

 dvGibnvBU ˆÕ•Gj Zvcgvòvi cv^ÆKÅ = (104  59)F 

 = 45F (Ans.) 

N  Dfq cvGòi ZiGji Zvcgvòv e†w«¬, T = 30C = 30K 

DóxcKgGZ, cvwbi fi, mw = 50gm = 0.05 kg 

‰es cvwbi Avt Zvc, Sw = 4200 Jkg1K1 

ˆebwRGbi fi, mB = 60gm = 0.06 kg 

‰es ˆebwRGbi Avt Zvc, SB = 1700Jkg1K1 

 DÚ cvwbi Zvcgvòv T = 30K evovGZ cÉGqvRbxq ZvGci 

cwigvY, Q1 = mwSwT = 0.05kg  4200Jkg1K1  30K 

 = 6300J 

‰es DÚ ˆebwRGbi Zvcgvòv T = 30K evovGZ cÉGqvRbxq ZvGci 

cwigvY,  
   Q2 = mBSBT = 0.06kg  1700Jkg1K1  30K 
 = 3060J 

 ˆhGnZz 6300J > 3060 J 

ev, Q1 > Q2 

myZivs Dfq cvGòi Zvcgvòv 30C e†w«¬i RbÅ cvwbi cvGò (A) 

AwaK Zvc cÉGqvM KiGZ nGe| 

cÉk²11  ‰KwU gwnGli Mvwoi KvGVi ŠZwi PvKvi eÅvmvaÆ 1m ‰es 

‰GZ ˆh avZe ˆeo civGbv nGe 20C Zvcgvòvq Zvi eÅvmvaÆ 

0.997m| ˆeGoi Dcv`vGbi Š`NÆÅ cÉmviY mnM 1.16  105K1| 
wkLbdj-6 

K. ZvcaviY ÞgZv KvGK eGj? 1 

L. ˆKvGbv eÕ§i Dcv̀ vGbi ˆÞòdj cÉmviY mnM 1.16  105K1 

ejGZ Kx eyS? 2 

M. 0C Zvcgvòvq avZe ˆeGoi eÅvmvaÆ wbYÆq Ki| 3 

N. avZe ˆeowUGK KvGVi PvKvq covGZ ˆeGoi Zvcgvòv 

meÆwbÁ² KZ KiGZ nGe Zv weGkÏlY Ki| 4 
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11 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§i Zvcgvòv 1K e†w«¬ KiGZ ˆh cwigvY ZvGci 

cÉGqvRb nq ZvGK H eÕ§i ZvcaviY ÞgZv eGj|  

L  ˆKvGbv eÕ§i Dcv`vGbi ˆÞò cÉmviY mnM 1.16  105K1 

ejGZ ˆevSvq, 1m2 H ˆÞòdGji eÕ§i Zvcgvòv 1K e†w«¬ KiGj 

‰i ˆÞòdj 1.16  105K1 m2 e†w«¬ cvq|  

M  ‰LvGb, 

 avZe ˆeGoi Avw` eÅvmvaÆ, r1 = 0.997m 

 Avw` Zvcgvòv, T1 = 20C 

 cwiewZÆZ Zvcgvòv, T2 = 0C 

 ‰es cwiewZÆZ eÅvmvaÆ, r2 = ? 

ˆeGoi Dcv`vGbi Š`NÆÅ cÉmviY mnM,  = 1.16  105K1 

‰GÞGò  = 
l

l1T
 mƒò nGZ cvB, 

   = 
r

r1T
  

 ev,  = 
r1  r2

r1(T1  T2)
  

 ev, r1  r2 = 1.16  105  0.997  (20  0) 

 ev, 0.997  r2 = 2.313  104 

  r2 = 0.99677m 

myZivs, 0C Zvcgvòvq avZe ˆeGoi eÅvmvaÆ 0.99677m (Ans.) 

N  ‰LvGb, 

avZe ˆeGoi Avw` eÅvmvaÆ r1 = 0.99677m 

 avZe ˆeGoi Avw` Zvcgvòv T1 = 20C 

 avZe ˆeGoi cwiewZÆZ eÅvmvaÆ r2 = 1m 

 ˆeGoi Dcv`vGbi Š`NÆÅ cÉmviY mnM  = 1.16  105K1 

 awi, 

 ˆeowUGK KvGVi PvKvq civGZ Zvcgvòv T2C jvGM| 

Avgiv Rvwb, 

  = 
r2  r1

r1(T2 – T1)
 

 ev, T2  T1 = 
r2  r1

 r1
  

 ev, T2  T1 = 
1  0.99677

1.16  105  0.99677
  

 ev, T2 = 279.35 + 20 

 ev, T2 = 299.35C 

myZivs, ˆeowUGK PvKvq civGZ Zvcgvòv 279.4C KiGZ nq| 

cÉk²12 fviZ I evsjvG`Gki ˆhŒ^ PzwÚi AvIZvq Dfq ˆ`k 

ZvG`i mxgv¯¦eZÆx kniàGjvGZ ˆijGhvMvGhvM Õ©vcGbi welGq 

HKÅgGZ ˆcuŒQvj| bZzb ˆijc^ Õ©vcGbi RbÅ ‰KwU wVKv`vi 

cÉwZÓ¤vbGK ‰ `vwqZ½ ˆ`Iqv nGj Zviv Dfq ˆ`Gki ˆfŒGMvwjK 

AeÕ©v I Zvcgvòvi cwieZÆb gv^vq ˆiGL 37C Zvcgvòvi eÅeavGb 

1000m Š`GNÆÅi cvGZi ˆijc^ Õ©vcb Kij ‰es cvZàGjvi msGhvM 

Õ©Gj ˆgvU 15.3cm duvK ivLj|  wkLbdj-6 

K. 1C Kx?  1 

L. Zvc cÉGqvGMi dGj KwVb c`vG Æ̂i Š`NÆÅ e†w«¬ cvq ˆKb?  2 

M. Õ©vcbK‡Z ˆijcvGZi Š`NÆÅ cÉmviY mnM wbYÆq Ki|  3 

N. hw` cvGZi Š`NÆÅ cÉmviY mnM 12  106K–1 nq ZvnGj 

40C Zvcgvòv eÅeavGb H jvBGb ˆij PjvPj KiGZ 

cviGe wK? weGkÏlY Ki|  4 

12 bs cÉGk²i Dîi 

K  Õ¼vfvweK PvGc Mj¯¦ eiGdi ‰es dzU¯¦ cvwbi Zvcgvòvi 

eÅeavGbi ‰KkZ fvGMi ‰K fvMB 1C ev ‰K wWwMÉ ˆmjwmqvm|  

L  KwVb c`vG^Æ Zvc cÉGqvM KiGj Zvcgvòv e†w«¬ cvIqvi dGj 

eÕ§i gGaÅ AYyàGjvi MwZkwÚi e†w«¬ cvq| ZLb ‰KB KÁ·b kwÚ 

wbGq cÉwZwU Aby wfZGii w`GK hZUv mGi AvGm evBGii w`GK Zvi 

ˆPGq ˆewk mGi AvGm| ‰i dGj cÉGZÅK AYy Mo mvgÅveÕ©vb ˆ^GK 

evBGii w`GK mGi hvq ‰es KwVb c`vG^Æi Š`NÆÅ e†w«¬ cvq| 

M   

Avgiv Rvwb,  

 = 
2 – 1

1T
  

 = 
15.3  10–2

1000  37
  

 = 4.135  10–6K–1  

‰LvGb, 

cvGZi Š`NÆÅ, 1 = 1000 m   
Š`NÆÅ e†w«¬, 2 – 1 = 15.3 cm = 15.3  10–2m 

Zvcgvòvi eÅeavb, T = 37C = 37K   
Š`NÆÅ cÉmviY mnM,  = ?  

Õ©vcbK‡Z cvGZi wbGYÆq Š`NÆÅ cÉmviY mnM 4.135  10–6K–1| (Ans.) 

N  Avgiv Rvwb, 

  = 


1T
  

ev,  l =   1    

 = 1210–6  1000  40  

 = 0.48 m  

 = 48 cm 

AwZwiÚ Š`NÆÅ e†w«¬  
 = (48 – 15.3) cm 

 = 32.7 cm 

‰LvGb,  

Š`NÆÅ cÉmviY mnM, 
 = 12  10–6K1 

Zvcgvòvi eÅeavb, 
T = 40C = 40K 
cvGZi Avw` Š`NÆÅ, 
l1 = 1000m  

Š`NÆÅ e†w«¬ = ?  

myZivs 40C Zvcgvòv eÅeavGb ˆij cvZwU ˆeuGK hvGe, dGj H 

jvBb w`Gq ˆij PjvPj KiGZ cviGe bv|  

cÉk²13 BÕ·vGZi ‰KwU KvP ˆMvjGKi ˆfZGii ‰es evBGii 

c†GÓ¤i eÅvmvaÆ h^vKÌGg 2cm I 2.5cm| PzÍÏxGZ Dîµ¦ KGi ‰i 

Zvcgvòv 50C chÆ¯¦ evovGbv nGjv| BÕ·vGZi Š`NÆÅ cÉmviY mnM 

11  106 K1|  wkLbdj-6 

K. f„-Zvcxq kwÚ Kx? 1  

L. kxZKvGj Kvco Ë̀‚Z ÷Kvq ˆKb? 2 

M. ˆMvjGKi wfZi I evBGii c†GÓ¤i ˆÞò cÉmviY ˆei KGiv| 3 

N. ˆMvjKwUi AvqZb cÉmviY wbYÆq KGiv| 4 

13 bs cÉGk²i Dîi 

K  c†w^exi AfÅ ¦̄Gi iGqGQ Dîµ¦ AvG™²qwMwi| ‰ mKj AvG™²qwMwii 

Zvc eÅenvi KGi ‰LGbv eÅvcKfvGe kwÚ Drcv`b Kiv hvq bv| 

ZGe wKQy Õ©vGb f„-cÉvK‡wZK KviGY ‰ Zvc nGZ AÍ̧ cwigvGY kwÚ 

Drcv`b Kiv hvq| ‰wUB f„-Zvcxq kwÚ| A 
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L  evZvGm Rjxq evGÓ·i cwigvY KGg ˆMGj evÓ·vqb `Ë‚Z nq| 
kxZKvGj evZvGm RjxqevGÓ·i cwigvY Kg ^vGK| dGj kxZKvGj 
ˆfRv KvcGoi cvwb `Ë‚Z evÓ·xf„Z nGZ cvGi| ZvB kxZKvGj Kvco 
`Ë‚Z ÷Kvq| A 
M  A 

ˆÞò cÉmviY mnM,  = 2 

         = 2  11  106 

        = 22  106 K1 

wfZGii c†GÓ¤i ˆÞòdj A1 = 4r1
2 

 wfZGii c†GÓ¤i ˆÞòdj cÉmviY, 
A1 = A1T 

 = 4r1
2 T 

 = 4  (0.02)2  2210650 

 = 5.529  106 m2 

‰LvGb, 
Š`NÆÅ cÉmviY mnM, 
 = 11  106 K1 

wfZGii eÅvmvaÆ, r1 = 2cm 

        = 0.02m 

evBGii eÅvmvaÆ, r2 = 2.5cm 

       = 0.025m 

Zvcgvòv e†w«¬, T = 50C 

  = 50K 
 = 5.529 mm2 (Ans.) 

evBGii c†GÓ¤i ˆÞòdj cÉmviY, A2 = A2 T 

  = 4r2
2T 

  = 4 (0.025)2  22  106  50 

  = 8.639  106 m2 
  = 8.639 mm2 (Ans.) 

N  ˆMvjKwUi AvqZb, V0 = 
4
3
 ( )r2

3  r1
3  

 AvqZb cÉmviY, V = V0T 

 = 3  
4
3
 ( )r2

3  r1
3 T 

 = 4( )r2
3  r1

3 T 

 = 4  11  106  (2.53  23)  50 cm3 
 = 0.0527 cm3 
 = 52.7 mm3

 

 = 52.7 mm3 

AZ‰e, Zvc cÉGqvGM ˆMvjKwUi AvqZb cÉmviY 52.7 cm3| 

cÉk²14 KvP cvGò ivLv 0C Zvcgvòvq 250 cm3 cviG`i 

Zvcgvòv 30C ‰ D®²xZ Kiv nGjv| cviG`i AvcvZ cÉmviY mnM 
14.66  10–5 K–1| KvP I Zvgvi Š`NÆÅ cÉmviY mnM h^vKÌGg 
1  10–6 K–1 I 16  10–6 K–1| wkLbdj-6 I 7 

K. Ziã Š`NÆÅ Kx? 1 
L. ev`yi KxfvGe PjvPj KGi eÅvLÅv KGiv| 2 
M. cviG`i cÉK‡Z cÉmviY mnM wbYÆq KGiv|  3 
N. KvP cvGòi cwieGZÆ Zvgvi cvò eÅenvi KiGj cviG`i 

AvcvZ cÉmviY mgvb nGe wK MvwYwZK hywÚ `vI|  4 
14 bs cÉGk²i Dîi 

K  Ziã mçvjYKvix ˆKvGbv KYvi ‰KwU cƒYÆ Õ·±`b mÁ·®² nGZ 
ˆh mgq jvGM, ˆmB mgGq Ziã ˆh `ƒiZ½ AwZKÌg KGi ZvGK 
Ziã‹`NÆÅ eGj| A 
L  kGõi cÉwZa»wbi mvnvGhÅ ev`yi c^ PGj| ev ỳi ˆPvGL ˆ`GL bv| 
ev`yi kGõvîi KÁ·vGâi kõ ŠZwi KiGZ cvGi ‰es ÷bGZI cvGi| 
ev`yi kGõvîi KÁ·vGâi kõ ŠZwi KGi mvgGb QwoGq ˆ`q| H kõ 
ˆKvGbv cÉwZe®¬GK evav ˆcGq Avevi ev`yGii KvGQ PGj AvGm| wdGi 
Avmv kõ ÷Gb eySGZ cvGi mvgGb ˆKvGbv eÕ§ AvGQ| wK¯§ evav ˆcGq 
kõ wdGi bv ‰Gj ‰wU eySGZ cvGi mvgGb duvKv RvqMv AvGQ, ZLb 
ˆmB c^ eivei ‰wU DGo PGj|  A 

M  ‰LvGb, A 

 cviG`i Avw` AvqZb, V0 = 250cm3 

 Avw` Zvcgvòv, T1 = 0C 

 ˆkl Zvcgvòv, T2 = 30C 

 Zvcgvòv e†w«¬, T2T1 = 30C = 30K 

cviG`i AvcvZ cÉmviY mnM, ag = 14.66  105 K1 

KvGPi Š`NÆÅ cÉmviY mnM, g = 106 K1 

KvGPi AvqZb cÉmviY mnM, g = 3  106K1 

gGb Kwi, cviG`i cÉK‡Z cÉmviY mnM r 

  cÉK‡Z cÉmviY = AvcvZ cÉmviY + cvGòi cÉmviY 

 ev, Vr = Vag + Vg 

 ev, V0rT = V0agT + V0gT 

 ev, r = ag + g 

  r = ag + 2g 

   = [ ]14.66  105 + 3  106 K1 

   = 14.96  105K1 (Ans.) 

N  ˆ`Iqv AvGQ, A 

 Zvgvi Š`NÆÅ cÉmviY mnM, c = 16  106K1 

 Zvgvi AvqZb cÉmviY mnM, c = 3c 

  c = 3  16  106 K1 

   = 48  106 K1 

Zvgvi cvGò cviG`i AvcvZ cÉmviY mnM ac nGj, 
  r = ac + c 

 ev, ac = r  c 

   = [ ]17.66  105  48  106 K1 

   = 12.86  105K1 

KvP cvGò AvcvZ cÉmviY, Vag = V0agT 

 = V0ag(T2  T1) 

 = 250  14.66  105  30 cm3 

 = 1.0995 cm3 

Zvgvi cvGò AvcvZ cÉmviY, Vac = V0ac(T2  T1) 

 = 250  12.86  105  30 cm3 

 = 0.9645 cm3 

Vac  Vag ; AZ‰e cviG`i AvcvZ cÉmviY `yB wf®² cvGò wf®² 

wf®² nGe, mgvb nGe bv| 

cÉk²15 ‰KwU avZe wbGiU ˆMvjGK 4200J Zvc cÉ`vb Kivq ‰i 

Zvcgvòv 10C e†w«¬ ˆcj| avZzwUi NbZ½ 12000 kgm–3, AvGcwÞK 

Zvc 420 Jkg–1K–1 ‰es Š`NÆÅ cÉmviY mnM 8.6  10–6K–1|  
wkLbdj-6 I 8 

K. Nbxfeb Kx? 1 

L. evÓ·vqb I Õ¹zUGbi gGaÅ cv^ÆKÅ wjL| 2 

M. ˆMvjKwUi fi wbYÆq Ki| 3 

N. ˆMvjKwUi Zvcgvòv 100C e†w«¬ Kiv nGj 54.2mm 

AfÅ¯¦ixY avi wewkÓ¡ ‰KwU NbK AvK‡wZi evGÝ cÉGek 

KivGbv hvGe wK bv? MvwYwZK hywÚmn gZvgZ `vI| 4 

15 bs cÉGk²i Dîi 

K  ˆKvGbv c`vG^Æi evqexq AeÕ©v nGZ Zij AeÕ©vq i…cv ¦̄i nj 

Nbxfeb|  
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L  evÓ·vqb I Õ¹zUGbi gGaÅ cv^ÆKÅ: A 

evÓ·vqb Õ¹zUb 

i. ˆhGKvGbv Zvcgvòvq ZiGji 

÷aygvò DcwiZj ˆ^GK axGi 

axGi evGÓ· cwiYZ nIqvi 

cÉwKÌqvGK evÓ·vqb eGj|  

i. Zvc cÉGqvGM ‰KwU wbw Æ̀Ó¡ 

Zvcgvòvq ZiGji mKj Õ©vb 

ˆ^GK Ë̀‚Z evGÓ· cwiYZ 

nIqvi NUbv nj Õ¹zUb|  

ii. evÓ·vqb NGU mvaviY KÞ 

Zvcgvòvq ev wbÁ²Zi 

Zvcgvòvq|  

ii. Õ¹zUb NGU ZiGji 

Õ¹zUbvGâi Zvcgvòvq|  

M   

Avgiv Rvwb, 
 Q = ms(T2T1) 

ev, m = 
Q

s(T2T1)
  

ev, m = 
4200

420  10
  

 m = 1 kg (Ans.) 

‰LvGb,  

ˆMvjGKi Dci cÉhyÚ Zvc, Q = 4200 J 

ˆMvjGKi Zvcgvòv e†w«¬, T2T1 = 10C = 10 K 

AvGcwÞK Zvc, s = 4200 Jkg1K1 

ˆMvjGKi fi, m = ? 

N  ‰LvGb, ‘M’ nGZ ˆMvjGKi fi, m = 1 kg  

ˆMvjGKi Dcv`vGbi NbZ½,  = 12000 kgm3 

awi, ˆMvjGKi eÅvm = d1m A 

  ˆMvjGKi AvqZb, V = 
1
6

  d3 m3 

Avevi,  = 
m
V

  

 ev, V = 
m


  

 ev, 
1
6
   d1

3 = 
m


  

 ev, d1
3 = 

1  6

3.1416  12000
  

 ev, d1 = 0.0542 m 

  d1 = 54.19 mm 

‰Lb, ˆMvjGKi Avw` eÅvm, d1 = 54.2 mm 

Š`NÆÅ cÉmviY mnM,  = 8.6  106 K1 

Zvcgvòv e†w«¬, T2T1 = 100C = 100K 

NbGKi AfÅ¯¦ixY avGii Š`NÆÅ, l = 54.2 mm 

awi, ˆMvjGKi eÅvm e†w«¬ = d2d1 mm 

Avgiv Rvwb,  = 
d2  d2

d1T
  

 ev, 8.6  106 = 
d2  d1

54.19  100
  

  d2d1 = 0.0466 mm 

 ˆMvjGKi cwiewZÆZ eÅvm, d2 = d1 + 0.0466 mm 

  = (54.19 + 0.0466) mm 

  = 54.2366 mm 

 d2 > l 

myZivs ˆMvjKwUi Zvcgvòv 100 C e†w«¬ KiGj ZvGK 54.2mm 

AfÅ¯¦ixY aviwewkÓ¡ NbK AvK‡wZi evGÝ cÉGek KivGbv hvGe bv|  

cÉk²16 1kg fGii Zvgvi cvGòi Š`NÆÅ 50cm, cÉÕ© 30cm ‰es 

DœPZv 20cm| Zvgvi Š`NÆÅ cÉmviY mnM 16.7  106K1 ‰es 

AvGcwÞK Zvc 400 Jkg1K1|  wkLbdj-6 I 8 

K. wbÁ² wÕ©ivâ Kx?  1 

L. ZvcaviY ÞgZv I AvGcwÞK ZvGci gGaÅ mÁ·KÆ Õ©vcb Ki| 2 

M. 40C Zvcgvòv e†w«¬GZ cvGòi AvqZb KZ e†w«¬ cvGe?  3 

N. Zvgvi cvGòi Zvcgvòv 25C e†w«¬ KiGZ ˆh ZvGci 

cÉGqvRb ˆmB Zvc w`Gq mgvb fGii cvwbi (40C 

Zvcgvòvi) Zvcgvòv KZUzKz e†w«¬ NUvGbv hvGe Zv 

MvwYwZKfvGe weGkÏlY Ki| 4 

16 bs cÉGk²i Dîi 

K  cÉgvY PvGc ˆh Zvcgvòvq we÷«¬ eid MGj cvwb nq A^ev 

we÷«¬ cvwb RGg eid nq ˆmB ZvcgvòvB wbÁ² wÕ©ivâ| 

L  ˆKvGbv eÕ§i Zvcgvòv 1K evovGZ ˆh ZvGci cÉGqvRb nq ZvGK 

H eÕ§i Zvc aviY ÞgZv eGj| Avevi hw` eÕ§i Dcv`vGbi 

AvGcwÞK Zvc s nq, ZGe ‰KK fGii eÕ§i Zvcgvòv 1K evovGZ s 

Ryj ZvGci cÉGqvRb nq|  

 1 kg eÕ§i Zvcgvòv 1K evovGZ ZvGci cÉGqvRb = s Ryj 

 m kg eÕ§i Zvcgvòv 1K evovGZ ZvGci cÉGqvRb = ms Ryj 

‰UvB mkg fGii eÕ§i ZvcaviY ÞgZv 

AZ‰e, ZvcaviY ÞgZv, C = ms Ryj 

ev, ZvcaviY ÞgZv = fi  AvGcwÞK Zvc 

myZivs AvGcwÞK Zvc = 
ZvcaviY ÞgZv

fi   

‰UvB ZvcaviY ÞgZv I AvGcwÞK ZvGci mÁ·KÆ|  

M  ‰LvGb, 

 Zvgvi cvGòi Avw` Š`NÆÅ, l = 50 cm = 0.5 m 

 cÉÕ©, b = 30 cm = 0.3 m 

 ‰es DœPZv, h = 20 cm = 0.2 m 

 Zvgvi cvGòi Avw` AvqZb, V1 = lbh 

  = 0.5m  0.3m  0.2m 

  = 0.03 m3 

Zvgvi Š`NÆÅ cÉmviY mnM,  = 16.7  106K1 

Zvgvi AvGcwÞK Zvc, s = 400 Jkg1K1 

Zvcgvòv e†w«¬, (T2  T1) = 40C = 40K 

AvqZb e†w«¬, (V2  V1) =? 

‰Lb, AvqZb cÉmviY mnM, 

  = 3 

     = 3  16.7  106K1 = 5.01  105K1 

Avgiv Rvwb,  

  = 
V2  V1

V1(T2  T1)
  

ev, V2 – V1 =   V1  (T2  T1) 

 = 5.01  105K1  0.03m3  40K = 6.012  105m3 

 40C Zvcgvòv e†w«¬GZ cvGòi AvqZb e†w«¬ cvGe 6.012  

105m3. (Ans.) 
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N  ‰LvGb, 

 Zvgvi cvGòi fi, m = 1kg 

 Zvgvi AvGcwÞK Zvc, s = 400 Jkg1K1 

 Zvcgvòv e†w«¬, T2T1 = 25C = 25K 

 cÉGqvRbxq Zvc, Q = ?  

Avgiv Rvwb, Q= ms (T2T1) 

 ev, Q = 1kg  400 Jkg1K1  25K 

  Q = 10  103J 

cvwbi AvGcwÞK Zvc s1 = 4200 Jkg1K1 

awi, cvwbi Zvcgvòv e†w«¬ cvGe (T4T3)C 

‰Lb, Q = ms1(T4T3) 

ev, 10  103J = 1kg  4200 Jkg1K1  (T4T3)K  

[mgvb fi eGj Zvgvi cvGòi fi = cvwbi fi] 

(T4T3)K = 
10  103J

1kg  4200 Jkg1K1 = 2.38 K  

 T4T3 = 2.38 K ev, 2.38C 

myZivs Zvgvi cvGòi Zvcgvòv 25C e†w«¬ KiGZ cÉGqvRbxq Zvc 

w`Gq mgvb fGii cvwbi Zvcgvòv 2.38C e†w«¬ Kiv hvGe| 

cÉk²17 ‰KwU Zvgvi NbGKi AvqZb 216 m3| ‰KwU Zvgvi 

cvGZi ˆÞòdj 30C Zvcgvòvq 40 m2| ‰i Zvcgvòv 70C ‰ 

D®²xZ Kiv nGjv| Zvgvi AvqZb cÉmviY mnM 50.1  106 K1| 
 wkLbdj-6 

K. ZvcgvwòK agÆ Kx? 1 

L. Zvc cÉGqvGM KwVb eÕ§i cÉmviY jvGfi KviY eÅvLÅv KGiv| 2 

M. Zvgvi cvGZi ˆÞòdj KZ e†w«¬ cvGe? 3 

N. DÚ Zvcgvòvi cwieZÆGb NbKwUi ‰KwU avGii Š`NÆÅ KZ 

nGe? 4 

17 bs cÉGk²i Dîi 

K  Zvcgvòvi ZviZGgÅi RbÅ c`vG Æ̂i ˆh agÆ wbqwgZfvGe 

cwiewZÆZ nq ‰es ‰B cwieZÆb jÞ KGi mnGR I mƒÞÄfvGe 

Zvcgvòv wbi…cY Kiv hvq ˆmB agÆGK c`vG Æ̂i ZvcgvwòK agÆ eGj| 

L  Zvcgvòv e†w«¬i dGj mKj c`v Æ̂B cÉmvwiZ nq| hLb ˆKvGbv 

eÕ§ Dîµ¦ nq ZLb eÕ§wUi cÉGZÅK AYyi ZvckwÚ Z^v MwZkwÚ e†w«¬ 

cvq| KwVb c`vG Æ̂i ˆejvq Av¯¦tAvYweK eGji wecixGZ AYyàGjv 

AvGiv ewaÆZ kwÚGZ Õ·w±`Z nGZ ^vGK dGj mvgÅveÕ©v ˆ^GK 

AYyàGjvi miY e†w«¬ cvq| Zvcgvòv e†w«¬i dGj KwVb eÕ§i gGaÅ 

AYyàGjv hLb KuvcGZ ^vGK ZLb ‰KB kwÚ wbGq wfZi w`GK hZUv 

mGi AvmGZ cvGi, evBGii w`GK Zvi ˆPGq ˆewk mGi ˆhGZ cvGi| 

‰i dGj cÉGZÅK AYyi Mo mvgÅveÕ©vb evBGii w`GK mGi hvq ‰es 

eÕ§wU cÉmviY jvf KGi| Zij c`vG Æ̂i ˆejvq Av¯¦tAvYweK eGji 

cÉfve Kg eGj ZvGci KviGY ‰i cÉmviY ˆewk nq| evqexq c`vG^Æi 

ˆejvq Zvcgvòv e†w«¬i dGj AYyàGjvi QyUvQywU e†w«¬ cvq| Zvcxq 

cÉmviY MÅvmxq c`vG^Æ meGPGq ˆewk, ZiGj Zvi ˆPGq Kg ‰es 

KwVb c`vG^Æ meGPGq Kg| 

M   

Avgiv Rvwb, 
 A2 = A1 + A0 (T2  T1) 

ev, A2  A1 = A0 (T2  T1) 

ev, A2  A1 = 40  33.4  106  

 (70  30) 

  A2  A1 = 0.05344 m2 

(Ans.) 

‰LvGb, 

Zvgvi AvqZb cÉmviY mnM, 
  = 50.1  106K1 

 Zvgvi ˆÞò cÉmviY mnM, 

  = 
2
3
  

 = 
2
3
  50.1  106 K1 

 = 33.4  106 K1 

Avw` ˆÞòdj, A1 = 40 m2 

Avw` Zvcgvòv, T1 = 30C 

P„ov¯¦ Zvcgvòv, T2 = 70C 

Pƒov¯¦ ˆÞòdj, A2 = ? 

ˆÞòdj e†w«¬, A2  A1 = ? 

N   

Avgiv Rvwb, 
 V = V0 + V0(T2  T1) 

ev, V = 216 + 216  50.1  106  

 (70  30) 

ev, V = 216.432864 m3 

 NbGKi cÉwZ avGii Š`NÆÅ `uvovq, 

L = 
3

V 

 = 
3

216.432864 

 = 6.004 m 

‰LvGb,  

NbGKi Avw` AvqZb,  
 V0 = 216 m3 

AvqZb cÉmviY mnM,  
  = 50.1  106 K1 

Avw` Zvcgvòv, T1 = 30C 

P„ov¯¦ Zvcgvòv, T2 = 70C 

P„ov¯¦ AvqZb, V = ? 

Zvcgvòv e†w«¬i ci NbGKi 

cÉwZ avGii Š`NÆÅ, L = ? 

cÉk²18 ‰KB cÉKvi `ywU ˆKUwji ‰KwUGZ 500g cvwb ‰es 

AciwUGZ mgvb fGii ỳa ivLv AvGQ| iZb Avjx eÅenvwiK KÑvGmi 

cixÞvMvGi ‰ iKg `ywU ˆKUwjGK cvkvcvwk Õ©vcb KGi Dîµ¦ nGZ 

w`j| ˆm jÞ Kij ˆh, cvwbi ˆKUwji AvGMB ỳGai ˆKUwj ˆ^GK 

evÓ· ˆei nGœQ ‰es `yGa ey`ey` m†wÓ¡ nGœQ| DGÍÏLÅ, ỳGai ˆKZwji 

Zvcgvòv 20C ˆ^GK 100C ‰ D®²xZ KiGZ 152000J Zvc 

cÉGqvGMi cÉGqvRb nGqwQj|  wkLbdj-8 I 9 

K. ZvcaviY ÞgZvi ‰KK Kx?  1 

L. `ya AGcÞv cvwbi AvGcwÞK Zvc ˆewk nGj `ya I cvwb 

mgvb Mig KiGZ nGj ˆKvbwUGZ AGcÞvK‡Z Kg Zvc 

w`GZ nGe?  2 

M. `yGai AvGcwÞK Zvc wbYÆq Ki|  3 

N. iZb Avjxi cvwbi ˆKUjxi AvGMB `yGai ˆKUjx ˆ^GK 

evÓ· DVGjv ˆKb weGkÏlY Ki|  4 

18 bs cÉGk²i Dîi 

K  ZvcaviY ÞgZvi ‰KK JK–1| 

L  `ya AGcÞv cvwbi AvGcwÞK Zvc ˆewk nGj mgvb cwigvGY 

Mig KiGZ ˆKvbwUGZ ˆewk ev Kg Zvc w`GZ nGe Zv wbfÆi KGi 

c`v Æ̂«¼Gqi AvGcwÞK cwigvGYi Dci| Q = ms(T2  T1) mgxKiY 

ˆ^GK ˆ`Lv hvq ˆh, Zvcgvòvi mgvb e†w«¬GZ (T2  T1) cÉhyÚ Zvc, 

Q  ms ev Q  C| A^Ævr ZvcaviY ÞgZv Kg nGj ZvGK Dîµ¦ 
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KiGZ Kg Zvc jvMGe| ỳa I cvwbi ˆÞGò ‰B Zvc h^vKÌGg Qm I 

Qw nGj 
Qm

Qw
 = 

mmsm

mwsw
 ev 

Qm

Qw
 = 

mm

mw
  

sm

sw
| sm < sw I mm = mw nGj 

Qm

Qw
 = 

sm

sw
 < 1 A Æ̂vr `yGai ˆÞGò Kg Zvc jvMGe| Avevi 

mm

mw
 > 

sw

sm
 

nGj A^Ævr `ya I cvwbi fGii AbycvZ cvwb I `yGai Avt ZvGci 

AbycvGZi Zzjbvq ˆewk nGj Qm > Qw nGe, A^Ævr ˆmGÞGò cvwbi 

RbÅ Kg Zvc jvMGe| Avevi 
mm

mw
 = 

sw

sm
 nGj Qm = Qw nGe A^Ævr `yB 

ˆÞGò mgvb Zvc jvMGe| 

AZ‰e `ya I cvwbi gGaÅ mgcwigvY Zvcgvòv e†w«¬ KiGZ 

cÉGqvRbxq Zvc ‰G`i Avt Zvc bq, eis ZvcaviY ÞgZvi Dci 

wbfÆi KGi| A Æ̂vr `ya Mig KiGZ AGcÞvK‡Z Kg Zvc w`GZ nGe| 

M  Avgiv Rvwb, 
Q = ms(T2T1) 

ev, 152000J = 0.5kg  s  80K  

ev, s = 
152000J

0.5  80
 Jkg–1K–1  

= 3800Jkg–1K–1  

`yGai AvGcwÞK Zvc 3800Jkg–

1K–1 (Ans.) 

‰LvGb, 

cÉGqvRbxq Zvc, Q = 152000J  

`yGai fi, m = 500 g = 0.5kg  

Zvcgvòvi cv Æ̂KÅ, T2T1  

= (100 – 20)C = 80C  

= 80K 

AvGcwÞK Zvc, s = ?   

N  iZb Avjxi cixÞYxq ˆKUwj ỳwU ˆhGnZz ‰KB cÉKvGii ‰es 

‰KB AvàGb cvkvcvwk emvGbv AvGQ ZvB gGb Kwi, ‰KwU wbw`ÆÓ¡ 

mgGq cÉGZÅKwU ˆKUwj Q Ryj Zvc DbyGbi Avàb ˆ^GK MÉnY 

KGiGQ| gGb Kwi, H mgGq cvwbi DúZv e†w«¬ Tw ‰es `yGai  

DúZv e†w«¬ Tm; cvwbi AvGcwÞK Zvc sw ‰es `yGai AvGcwÞK 

Zvc sm; cvwb ‰es `ya cÉwZwUi fi 500g MÉvg ‰es ˆKUwji 

ZvcaviY ÞgZv C JK–1| 

KÅvjwiwgwZi gƒjbxwZ AbymvGi, 
Q = (C + 500sw)Tw = (C + 500sm)Tm  

ev, 
Tm

Tw
 = 

C + 500sw

C + 500 sm
  

‰Lb ˆhGnZz sw > sm  Tm > Tw| 

‰ KviGY wbw Æ̀Ó¡ mgGq cvwbi ˆPGq ỳGai DúZv AGcÞvK‡Z ˆewk 

e†w«¬ cvGe A Æ̂vr, ỳGai DúZv e†w«¬i nvi Ë̀‚ZZi nGe| djkÉ‚wZGZ, 

iZb Avjxi cixÞYxq cvwbi ˆKUwji AvGMB ỳGai ˆKUwj ˆ^GK 

evÓ· ˆei nGe ‰es ỳGa ey`ey` m†wÓ¡ nGe| 

cÉk²19 100C Zvcgvòvi 100 gm cvwbi mvG^ 0C Zvcgvòvi 50 

gm eid wgwkÉZ Kiv nGjv| eiGdi AvGcwÞK Zvc 2100 Jkg–1K–1, 

cvwbi AvGcwÞK Zvc 4200 Jkg–1K–1, eid MjGbi AvGcwÞK myµ¦ 

Zvc 336000 Jkg–1, evÓ·xfeGbi AvGcwÞK myµ¦Zvc 2268000 Jkg–1 

 wkLbdj-9 

K. dvGibnvBU ˆÕ•Gj Ea»Æ wÕ©ivsGKi gvb KZ? 1 

L. ˆcÉmvi KzKvGi ZvovZvwo iv®²v Kiv hvq ˆKb? eÅvLÅv Ki| 2 

M. eid MjGb ZvGci cwigvY wbYÆq Ki| 3 

N. DóxcGKi wgkÉGYi P„ov¯¦ Zvcgvòv KZ nGe? MvwYwZK 

weGkÏlGYi gvaÅGg gZvgZ `vI| 4 

19 bs cÉGk²i Dîi 

K  dvGibnvBU ˆÕ•Gj Ea»Æ wÕ©ivâ 212F.  A 

L  Avgiv Rvwb, cvwbi Õ¹zUbvsK evoGj AwaK Zvcgvòvq cvwb 
evGÓ· cwiYZ nGe ‰es iv®²vi ˆÞGò Zv AwaK myweavRbK| KviY 

ZiKvwi ev Lv`Å`ËeÅ wm«¬ nGZ hG^Ó¡ Zvc cvq| dGj cvwbGZ 
Õ¹zUbvâ evwoGq iv®²v Kivi mgq KgvGbv mÁ¿e| Avevi Pvc evoGj 
cvwbi Õ¹zUbvâ evGo| 
ˆcÉmvi KzKvGi Pvc evwoGq cvwbi Õ¹zUbvâGK evovGbv nq| ‰fvGe 
cvwbi Õ¹zUbvâ cÉvq 120C chÆ¯¦ Kiv mÁ¿e| Avi ‰B bxwZGK 
KvGR jvwMGqB ˆcÉmvi KzKvGi ZvovZvwo iv®²v Kiv hvq| ˆKvGbv 
KviGY KzKvGii gGaÅ Pvc ˆeGo ˆMGj AwZwiÚ Pvc fvjGfi wfZi 
w`Gq ˆewiGq hvq|   

M   
0C Zvcgvòvi eid 0C 
Zvcgvòvi cvwbGZ A Æ̂vr 
mÁ·ƒYÆ eid MjGb M†nxZ Zvc, 
Q = mL 

    = 0.05  336000 
    = 16800 J (Ans.) 

‰LvGb,  
eiGdi fi, m = 50 gm  

                     = 0.05 kg 

eiGdi Zvcgvòv, T = 0C 

eid MjGbi AvGcwÞK myµ¦Zvc, 
L = 336000 Jkg1 

N  gGb Kwi, wgkÉGYi Zvcgvòv = TC| A 

cÉ^Gg eid MjGe, ‰ici wgkÉGYi Zvcgvòvq ˆcuŒQvGe| 
eid Mjvi cÉGqvRbxq Zvc,  
miL = 16800 J (‘M’ Ask nGZ) 

Mjvi ci 0C ˆ^GK T chÆ¯¦ Zvcgvòv 
evovi RbÅ M†nxZ Zvc = misw (T  0) 

Avevi, 100C Zvcgvòvi cvwb wgkÉGYi 
Zvcgvòv TC Zvcgvòvq ˆcuŒQvGZ ewRÆZ 
Zvc =  mwsw (100  T) 

KÅvjwiwgwZi gƒjbxwZ ˆ^GK 

‰LvGb,  
cvwbi fi,  
mw = 100 gm = 0.1 kg 
eiGdi fi, mi = 50 gm 

                        = 0.05 kg 

cvwbi Zvcgvòv = 100C 

cvwbi AvGcwÞK Zvc,  
SW = 4200 JKg k1 

miL + misw (T  0) = mwsw (100  T) 

ev, 16800 + 0.05  4200 T = 0.1  4200 (100  T) 

ev, 16800 + 210T = 42000  420T 

ev, 210T + 420T = 42000  16800 

ev, 630 T = 25200  

ev, T = 
25200

630
  = 40C 

DóxcGKi wgkÉGYi P„ov¯¦ Zvcgvòv 40C| 

cÉk²20 0.2 kg fGii ‰KwU wcZGji ejGK ‰KwU PzwÍÏ ˆ^GK ZzGj 

25 C Zvcgvòvi 150 gm cvwbGZ WzevGbv nGjv| wcZGji eGji ewRÆZ 
mgÕ¦ Zvc cvwb MÉnY KGiGQ eGj gGb nGjv ‰es DfGqi Zvcgvòv 67 

C ‰ ˆcuŒQvj| wcZGji AvGcwÞK Zvc 380 Jkg1K1| wkLbdj-9 

K. cybtwkjxfeb Kx? 1 
L. `ywU ˆij jvBGbi msGhvMÕ©Gj duvKv ivLv nq ˆKb? 2 
M. DóxcGK PzwÍÏ ˆ^GK ˆZvjvi mgq wcZGji eGji Zvcgvòv 

KZ wQj? 3 
N. hw` ejUvGK 200 gm fGii Zvgvi cvGòi 25C Zvcgvòvi 

150 gm  cvwbGZ ivLv nGZv, ZvnGj wgkËGYi Zvcgvòv KZ 
nGZv? 4 
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20 bs cÉGk²i Dîi 

K  Pvc cÉGqvM KGi ˆKvGbv KwVb c`v Æ̂ ˆK ZiGj cwiYZ Kiv ‰es 

Pvc nËvm KGi Avevi KwVb AeÕ©vq cwiYZ Kivi cÉwKÌqvGK 

cybtwkjxfeb eGj| 

L  ˆij jvBGbi Ici w`Gq hLb ˆUÇb PGj, ZLb NlÆGYi KviGY AÍ̧ 

mgGqi gGaÅ cÉPzi Zvc Drc®² nq| ‰GZ KGi ˆij jvBGbi Zvcgvòv 

AGbK ˆeGo hvq| dGj ˆij jvBbwU (avZe Dcv`vGb ŠZwi nIqvq) 

LvwbKUv cÉmvwiZ nq| ‰B cÉmviGYi KviGY jvBbwU ˆhb ˆeuGK bv 

hvq, ‰RbÅ ỳwU ˆij jvBGbi msGhvM Õ©Gj wKQyUv duvKv ivLv nq|  

M   

Avgiv Rvwb, 

wcZj KZ‡ÆK ewRÆZ Zvc 
 Q1 = ms.ss. 

ev, Q1 = 0.2  380  (  67) 

ev, Q1 = 76  (  67) ..... (i) 

cvwb KZ‡ÆK M†nxZ Zvc 
 Q2 = mw.sw. 

ev, Q2 = 0.15  4200  42 

ev, Q2 = 26460 J 

KÅvjwiwgwZi gƒjbxwZ ˆ^GK cvB 

ewRÆZ Zvc = M†nxZ Zvc 

ev, Q1 = Q2 

ev, 76  (  67) = 26460 

ev,   67 = 348.16 

ev,  = 348.16 + 67 

  = 415.16 C (Ans.) 

‰LvGb, 

wcZGji eGji fi, ms = 0.2 kg 

wcZGji Avw` Zvcgvòv = C  

(awi) 

wgkÉGYi Zvcgvòv = 67C 

Zvcgvòvi cv Æ̂KÅ, 
  = (  67) K 

wcZGji Avt Zvc, 
 ss = 380 Jkg1K1 

cvwbi fi, mw = 150 gm 

 = 0.15 kg 

cvwbi Avw` Zvcgvòv = 25C 

cvwbi Zvcgvòvi cwieZÆb,  
  = (67  25) K 

 = 42 K 

cvwbi Avt Zvc, 
 sw = 4200 Jkg1K1 

N  awi, 

wgkÉGYi Zvcgvòv nGe, C| 

1g ˆÞGò, wcZGji ej KZ‡ÆK nvivGbv Zvc 
 Q1 = m1s11 

ev, Q1 = 0.2  380  (415.16  ) 

ev, Q1 = 76  (415.16  ) 

‰LvGb,  

wcZGji fi, m1 = 0.2 kg 

wcZGji Avt Zvc,  
 s1 = 300 Jkg1K1 

(M) nGZ cvB, 

wcZGji Avw` Zvcgvòv  
 = 415.16C 

Zvcgvòvi cwieZÆb,  
 1 = (415.16  ) K 

2q ˆÞGò, cvwb KZ‡ÆK M†nxZ Zvc 
 Q2 = m2s22 

ev, Q2 = 0.15  4200  (  25) 

ev, Q2 = 630  (  25) 

‰LvGb,  

cvwbi fi, m2 = 150 gm 

 = 0.15 kg 

cvwbi Avt Zvc,  
 s2 = 4200 Jkg1K1 

cvwbi Avw` Zvcgvòv = 25C 

Zvcgvòvi cwieZÆb,  
 2 = (  25) K 

3q ˆÞGò, Zvgvi cvò KZ‡ÆK M†nxZ Zvc 
 Q3 = m3s33 

ev, Q3 = 0.2  400  (  25) 

ev, Q3 = 80  (  25) 

‰LvGb,  

Zvgvi cvGòi fi,  
 m3 = 200 gm 

 = 0.2 kg 

Zvgvi Avt Zvc,  
 s3 = 400 Jkg1K1 

Zvgvi Avw` Zvcgvòv = 25C 

Zvcgvòvi cwieZÆb,  
 3 = (  25) K 

KÅvjwiwgwZi gƒjbxwZ ˆ^GK Avgiv cvB 

M†nxZ Zvc = ewRÆZ Zvc 

ev, Q2 + Q3 = Q1 

ev, 630  (  25) + 80  (  25) = 76  (415.16  ) 

ev, (  25)  710 = 76 (415.16  ) 

ev, 710 + 76 = 76  415.16 + 25  710 

ev, 786 = 49302.16 

ev,  = 
49302.16

786
 

  = 62.73C 

 wgkÉGYi Zvcgvòv nGe 62.73C| 

cÉk²21  

 

 

 

 

 

 

 

 
 

0.2kg fGii eiGdi AeÕ©vi cwieZÆb ˆ`LvGbv nGqGQ| eid 

MjGbi AvGcwÞK myµ¦Zvc 336000 Jkg1.  wkLbdj-10 I 13 

K. NbZ½ KvGK eGj? 1 

L. MiGgi w`Gb gvwUi Kjwmi cvwb Vv´£v ^vGK ˆKb?  2 

M. A ˆ^GK D  chÆ ¦̄ eiGdi AeÕ©vi cwieZÆb nGZ cÉGqvRbxq 

ZvGci cwigvY wbYÆq Ki| 3 

N. Pvc e†w«¬ Kiv nGj DcGivÚ ˆjGLi Dci Kxi…c cÉfve 

coGe@ weGkÏlY Ki| 4 

21 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§i ‰KK AvqZGbi fiGK Zvi Dcv`vGbi NbZ½ eGj| 

L  MiGgi w`Gb bZzb gvwUi KjwmGZ cvwb ivLGj H cvwb Vvív 

^vGK| gvwUi Kjwmi MvGq AmsLÅ wQ`Ë ^vGK H wQ`Ë w`Gq meÆ`v 

cvwb PzBGq evwnGi AvGm ‰es evGÓ· cwiYZ nq| ‰RbÅ cÉGqvRbxq 

myµ¦Zvc Kjwmi cvwb mieivn KGi ‰es Vv´£v nq| 
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M  10C Zvcgvòvi eidGK 0C Zvcgvòvi eiGd AvbGZ 

cÉGqvRbxq Zvc, Q1 = 0.2  2100  10 = 4200 J 

0C Zvcgvòvi eidGK 0C Zvcgvòvi cvwbGZ AvbGZ  cÉGqvRbxq 

myµ¦Zvc, Q2 = 0.2  336000 = 67200J 

0C Zvcgvòvi cvwbGK 100C Zvcgvòvq wbGZ cÉGqvRbxq Zvc,  
Q3 = 0.2  4200  100 = 84000 J 

 ˆgvU cÉGqvRbxq Zvc, Q = Q1 + Q2 + Q3 

 = 4200 + 67200 + 84000  

 = 155400J (Ans.) 

N  DóxcGKi ˆjL nGZ ˆ`Lv hvq ˆh,  10C Zvcgvòvi eidGK 

Zvc w`Gj Zv 0C (AB Ask) ‰ ˆcuŒQvq| Zvici Zv eid MjGbi 

myµ¦Zvc MÉnY KGi ‰es mÁ·ƒYÆi…Gc MGj hvq (BC Ask)| cybivq 

Zvcgvòv e†w«¬GZ MwjZ cvwb 100C ‰ ˆcuŒQvq| AviI Zvc evovGj  

cvwb evÓ·xfeGbi myµ¦Zvc MÉnY KGi evGÓ· cwiYZ nq|  

Avgiv Rvwb, eid MGj cvwbGZ cwiYZ nGj Zvi AvqZb KGg hvq| 

‰RbÅ Pvc e†w«¬ Kiv nGj Zvi Mjbvâ KGg 0C ‰i wbGP PGj 

AvmGe|  

Aciw`GK, ZiGji Õ¹zUbvâ Pvc e†w«¬i mvG^ e†w«¬  cvq| ‰RbÅ 

Pvc e†w«¬ Kiv nGj cvwbi Õ¹zUbvâ ˆeGo 100C ‰i DcGi PGj 

hvGe|  

‰GÞGò MÉvdwU nGe wbÁ²i…c 

 

 

 

 

 

 

 

 

 

 

 
m†Rbkxj cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²23 `kg ˆkÉwYi weævb wefvGMi Qvòx mywg 0C Zvcgvòvi 10m 

Š`NÆÅ 100m2 ˆÞòdj wewkÓ¡ BÕ·vGZi `´£GK 100C Zvcgvòvq Dîµ¦ 

KiGj ‰i AvqZb 1003.3m3 nGjv| ˆm ‰ cixÞv ˆ^GK eySGZ cvij 

ˆh, Zvc cÉGqvGM BÕ·vGZ cÉmviY NGUGQ| wkLbdj-3 I 6 

K. `´£wUGZ ˆKvb aiGbi  cÉmviY NGUGQ?  1 

L. 4C Zvcgvòvq cvwbi NbZ½ meGPGq ˆewk ˆKb?  2 

M. mywgi eÅen†Z `´£wUi cÉmviY mnM wbYÆq Ki|  3 

N. mywgi eÅen†Z `´£wUi Š`NÆÅ I ˆÞòdj e†w«¬i gvb wK 

‰KB nGe? MvwYwZKfvGe weGkÏlY Ki|  4 

23 bs cÉGk²i Dîi 

K  `íwUGZ AvqZb cÉmviY weGePbv Kiv nGqGQ| 

L  4C Zvcgvòvi cvwbGK kxZj ev Dîµ¦ hvB Kiv ˆnvK bv ˆKb 

Zv AvqZGb e†w«¬ cvq| ZvB 4C Zvcgvòvq cvwbi NbZ½ meGPGq 

ˆewk| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  1000 m3 AvqZGbi ˆKvGbv BÕ·vGZi `íGK 0 C nGZ 100C 

Zvcgvòv chÆ ¦̄ Dîµ¦ KiGj ‰i AvqZb 1003.3 m3 nq| BÕ·vGZi 

AvqZb cÉmviY mnM KZ? 

N  10 m Š`NÆÅ ‰es 100m2 ˆÞòdGji ‰KwU BÕ·vGZi `Gíi 

Zvcgvòv 100C e†w«¬ Kiv nGj Š`NÆÅ I ˆÞòdj e†w«¬i gvb mgvb 

nGe wKbv@ Zv MvwYwZK weGkÏlY Ki| 

cÉk²25 1.5 kg fGii ‰KwU eidGK Zvc ˆ`qv nGjv ‰es wbGPi 

MÉvd Abyhvqx ‰i AeÕ©vi cwieZÆb nq| 
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wkLbdj-5 I 15 

K. myµ¦ Zvc Kx? 1 

L. Zvgvi Š`NÆÅ cÉmviY mnM 16.7  10–6 K–1 ejGZ Kx ˆevS? 2 

M. 5g avGc ˆgvU KZ Zvc cÉGqvRb nGe? 3 

N. ˆ`LvI ˆh, 2q ‰es 4^Æ avGc Zvcgvòv aË‚e ^vKGjI 

cÉGqvRbxq ZvGci cwigvY mgvb bq|  4 

25 bs cÉGk²i Dîi 

K  Zvcgvòvi cwieZÆb bv KGi ÷aygvò ‰KK fGii ˆKvGbv 

c`v Æ̂GK ‰K AeÕ©v nGZ AbÅ AeÕ©vq i‚cv ¦̄wiZ KiGZ cÉGqvRbxq 

ZvGci cwigvYGK myµ¦Zvc eGj| 

L  1 m Š`GNÆÅi ˆKvGbv `Gíi Zvcgvòv 1 K e†w«¬ KiGj ‰i Š`NÆÅ 

KZUzKz e†w«¬ cvq ZvGK ‰i Dcv`vGbi Š`NÆÅ cÉmviY mnM eGj|  

Zvgvi Š`NÆÅ cÉmviY mnM 16.7  10–6 K–1 ejGZ ˆevSvq, 1 m Š`GNÆÅi 

Zvgvi `Gíi Zvcgvòv 1 K e†w«¬ KiGj ‰i Š`NÆÅ 16.7  10–6 m e†w«¬ 

cvq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe| 
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M  100C Zvcgvòvq 1.5 kg cvwbGK 100C Zvcgvòvi evGÓ· cwiYZ 

KiGZ cÉGqvRbxq Zvc wbYÆq Ki|  

N  0C Zvcgvòvq wbw Æ̀Ó¡ cwigvY eidGK 0C Zvcgvòvq cvwbGZ 

cwiYZ KiGZ I 100C Zvcgvòvi mgcwigvY cvwbGK evGÓ· cwiYZ 

KiGZ ‰KB Zvc jvMGe wK-bv weGkÏlY Ki| 

cÉk²26  

 

A 

0C 

6m 

3m 

B C  
 wkLbdj-6 

K. cÉK‡Z cÉmviY KvGK eGj? 1 

L. BÕ·vGZi ˆÞò cÉmviY mnM 22  10–6K–1 ejGZ Kx ˆevS? 2 

M. hw` B eÕ§i ˆÞò cÉmviY mnM 23.2  10–6K–1 nq ZGe 

30C Zvcgvòvq ‰i ˆÞòdj KZ nGe? 3 

N. A, B, C hw` ‰KB Dcv`vGbi eÕ§ nq ZGe ‰G`i cÉmviY 

mnGMi cviÕ·wiK mÁ·KÆ gƒjÅvqb Ki| 4 

26 bs cÉGk²i Dîi 

K  Zij c`v Æ̂GK cvGò bv ˆiGL Dîµ¦ Kiv mÁ¿e nGj ZiGji ˆh 

AvqZb cÉmviY cvIqv ˆhZ ZvGK ZiGji cÉK‡Z cÉmviY eGj| 

L  BÕ·vGZi ˆÞò cÉmviY mnM 2210–6 K–1 ejGZ ˆevSvq 1m2 

ˆÞòdj wewkÓ¡ ˆKvGbv BÕ·vGZi cvGZi Zvcgvòv 1K e†w«¬ KiGj 

H cvGZi ˆÞòdj 2210–6 m2 e†w«¬ cvq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe@ 

M  5C Zvcgvòvq ‰KwU mxmvi cvGZi ˆÞòdj 4m2| mxmvi ˆÞòcÉmviY 

mnM 55106K1 nGj 55C Zvcgvòvq ‰i ̂ Þòdj KZ nGe? 

N  KwVb c`vG^Æi Š`NÆÅ, ˆÞò I AvqZb cÉmviY mnGMi gGaÅ 

mÁ·KÆ Õ©vcb Ki| 

cÉk²28 wbGÁ² KGqKwU KvGPi Š`NÆÅ cÉmviY mnM (273K ‰es 

373K) ˆ`Iqv nj : 

msLÅv  KvGPi bvg  K–1 

1 cvBGiÝ  8.60  10–6  

2 KÌvDb  8.80  10–6  

3 wdÑ́ Ÿ  8.84  10–6  

cÉGZÅK KvGPi Š`NÆÅ 1m|  wkLbdj-6 

K. ˆKjwfb ˆÕ•Gj eiGdi Mjbvâ KZ? 1 

L. ˆKvGbv c`vG Æ̂i Š`NÆÅ cÉmviY mnM Rvbv cÉGqvRb ˆKb?  2 

M. KÌvDb KvGPi cwiewZÆZ Š`NÆÅ KZ?  3 

N. QGK DGÍÏwLZ KvPàGjv ˆ^GK ˆKvbwU w`Gq cixÞvMvGi 

wRwbm ŠZwi KiGe MvwYwZK weGkÏlGY gZvgZ `vI|  4 

28 bs cÉGk²i Dîi 

K  ˆKjwfb ˆÕ•Gj eiGdi Mjbvâ 273 K| 

L  wbw`ÆÓ¡ Zvcgvòv e†w«¬GZ c`v Æ̂ KZUzKz cÉmvwiZ nq Zv AGbK 
mgq Rvbv cÉGqvRb nq| Š`NÆÅ cÉmvivâ Rvbv ^vKGj c`vG^Æi 

cÉmviGYi ‰B cwigvY Rvbv mÁ¿e nq| ˆhgb ˆijjvBGb wbw`ÆÓ¡ 
Zvcgvòv e†w«¬GZ KZUzKz cÉmvwiZ nGe Zv Rvbv ^vKGj jvBb ˆeuGK 
hvIqv RwbZ ˆij `yNÆUbv ‰ovGbv mÁ¿e nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 
M   8.80  10–6K–1 Š`NÆÅ cÉmvivGâi 1m Š`GNÆÅi KÌvDb KvGPi 
Zvcgvòv 100K evovGj cwiewZÆZ Š`NÆÅ KZ nGe? 

N  wewf®² cÉmvivâwewkÓ¡ KZàGjv Dcv`vGbi KvGPi ˆKvbwU w`Gq 
Zywg cixÞvMvGii wRwbmcò ŠZwi KiGe@ Zv weGkÏlY Ki| 
cÉk²29 wewf®² eÕ§i ZvcaviY ÞgZv wewf®²| ˆhgb, cvwbi 

AvGcwÞK Zvc 4200 Jkg–1K–1 hv gvwUi AvGcwÞK Zvc 800 Jkg–1K–1 
AGcÞv wf®² ‰es AGbK ˆewk| ‰ KviGY weÕ¦xYÆ Õ©jfvGMi Zzjbvq 
«¼xc AçGj Zvcgvòvi cwieZÆb Kg nq| hw` 60 kg fGii cvwb I 
gvwU wbGq ‰G`i Zvcgvòv 20C nGZ 75C chÆ¯¦ e†w«¬ Kiv nq, ZGe 
‰G`i AvGcwÞK ZvGci wf®²Zvi KviGY cÉGqvRbxq ZvGci cwigvYI 
wf®² nGe| wkLbdj-8 

K. ZiGji cÉmviY Kq cÉKvi? 1 
L. wewf®² eÕ§i ZvcaviY ÞgZv ˆKvb ˆKvb welGqi Ici wbfÆi 

KGi - eÅvLÅv Ki| 2 
M. wbG`ÆwkZ Zvcgvòv chÆ ¦̄ Dîµ¦ nGZ DóxcGKi c`v Æ̂«¼q 

KZUzKz Zvc MÉnY KGi? 3 
N. hw` DwÍÏwLZ c`v^Æ«¼Gqi AvGcwÞK Zvc mgvb nZ ˆmGÞGò 

Kx NUZ?@ weGkÏlY Ki| 4 

29 bs cÉGk²i Dîi 

K  ZiGji cÉmviY `yB cÉKvi| 

L  ˆKvGbv eÕ§i A¯¦wbÆwnZ ZvckwÚi cwigvY eÕ§wUi fi, Dcv`vb 
‰es Zvcgvòvi Ici wbfÆi KGi| ‰B wZbwU welGqi RbÅ wewf®² 
eÕ§i ZvcaviY ÞgZv wewf®² nq| 
‰KB c`vG^Æi wewf®² fGii eÕ§i Zvcgvòv mgcwigvY e†w«¬ KiGZ 
wewf®² cwigvY ZvGci cÉGqvRb nq| mgfGii wewf®² Dcv`vGbi eÕ§i 
mgcwigvY Zvcgvòv e†w«¬i RbÅ wewf®² cwigvY ZvGci cÉGqvRb nq| 
‰KB eÕ§i (fi I Dcv`vb ‰KB) wewf®² cwigvY Zvcgvòv e†w«¬i 
RbÅ wewf®² cwigvY ZvGci cÉGqvRb nq| 
 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 
M  60kg fGii cvwb I gvwUi Zvcgvòv 20C nGZ 75C chÆ¯¦ e†w«¬ 
KiGj KZUzKz Zvc MÉnY KiGe? 

N  gvwU I cvwbi AvGcwÞK Zvc mgvb nGj AvenvIqv I Rjevqyi 
Kx cwieZÆb nGZv Zv weGkÏlY KGiv| 

cÉk²30  

 

 

 
 

 

wkLbdj-8 I 15 
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cvwb 
 

Rjxq evÓ· 

20C   Q1=168000J    100C    Q2=1134000J      100C 

0.5kg                             0.5kg                                  0.5kg 



14 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

K. ˆmjwmqvm ˆÕ•Gj eiGdi MjbvsK KZ?  1 
L. mxmvi AvGcwÞK Zvc 130Jkg–1K–1 ejGZ Kx eyS?  2 
M. DóxcGKi eÕ§wUi evÓ·xfeGbi AvGcwÞK myµ¦Zvc wbYÆq 

Ki|   3 
N. –20C Zvcgvòvi cvwbGK 20C Zvcgvòvi cvwbGZ cwiYZ 

KiGZ cÉGqvRbxq ZvGci mvG^ DóxcGKi cvwb Rjxq 
evGÓ· cwiYZ nGZ cÉGqvRbxq ZvGci Zzjbv Ki|  4 

30bs cÉGk²i Dîi 

K  ˆmjwmqvm ˆÕ•Gj eiGdi Mjvbâ 0C| 

L  mxmvi AvGcwÞK Zvc  130Jkg–1K–1 ejGZ ˆevSvq 1 kg fGii 
mxmv Zvcgvòv 1K evovGZ 130J ZvGci cÉGqvRb nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 
M  0.5 kg fGii cvwb Rjxq evGÓ· cwiYZ nGZ 1134000J Zvc 
wbGj cvwbi evÓ·xfeGbi AvGcwÞK myµ¦Zvc wbYÆq Ki| 

N  cÉ^g ˆÞGò –20C Zvcgvòvi 0.5 kg fGii cvwbGK  20C 
Zvcgvòvq D®²xZ Kiv nGjv| w«¼Zxq ˆÞGò 20C Zvcgvòvi  0.5 kg 
fGii cvwbGK 100C Zvcgvòvq D®²xZ Kiv nGjv| ˆKvb ˆÞGò ˆewk 

Zvc jvMGe Zv MvwYwZK weGkÏlY Ki| 

cÉk²31 jÅvGe Õ¼vfvweK PvGc ‰KwU cvGò  30C Zvcgvòvi 500 

gm cvwb wbGq Zvc ˆ`qv nq| ‰i dGj cvGò msGhvwRZ ^vGgÆvwgUvGi 
cvwbi Zvcgvòv evoGZ ˆ`Lv hvq| hLb Zvcgvòv 100C nq, ZLb 
cvwb dzUGZ ÷i‚ KGi ‰es ˆ`Lv hvq, Zvcgvòv wÕ©i nGq AvGQ| 
‰ici Zvc w`GZ ^vKGjI Zvcgvòv Avi e†w«¬ cvGœQ bv ‰es cvwbi 
meÕ¦i ˆ^GK ey`ey` AvKvGi evÓ· wbMÆZ nGœQ| cvwbi evÓ·xfeGbi 
AvGcwÞK myµ¦Zvc 2268000 Jkg–1|  wkLbdj-13 I 15 

K.  Õ¹zUb KvGK eGj? 1 
L.  30C Zvcgvòvi cvwb evGÓ· cwiYZ nevi mgq Zvcgvòvi 

AeÕ©vi ˆh cwieZÆb NGU Zvi avcmgƒn wjL| 2 
M.  DcGi ewYÆZ cvGòi cvwbGK evGÓ· cwieZÆb KiGZ KZUzKz 

Zvc jvMGe? 3 
N.  cixÞYwU hw` Õ¼vfvweK PvGc bv KGi AvGiv ˆewk A^ev Kg 

PvGc Kiv nGZv ZvnGj cvwbi Õ¹zUbvGâi Ici wK ˆKvGbv 
cÉfve coGZv weGkÏlY Ki| 4 

31 bs cÉGk²i Dîi 

K  Zvc cÉGqvM KGi ˆKvGbv ZiGji Zvcgvòv evwoGq `Ë‚Z evGÓ· 
cwiYZ Kivi c«¬wZGK Õ¹zUb ejv nq| 

L  30C Zvcgvòvi cvwb evGÓ· cwiYZ nGZ 2 avGc Zvc MÉnY KGi| 
1g avc  : 30C Zvcgvòvi cvwb Zvc MÉnY KGi 100C Zvcgvòvq 
D®²xZ nGe| ‰mgq cvwbi Zvcgvòv nGe 100C| 
2q avc : 100C Zvcgvòvi cvwb 100C  Zvcgvòvi evGÓ· cwiYZ 
nGe| ‰mgq cvwb myµ¦Zvc MÉnY KGi Rjxq evGÓ· cwiYZ nq| 
 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 
Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  30C Zvcgvòvi 500gm cvwbGK evGÓ· cwiYZ KiGZ KZUzKz 
Zvc jvMGe? 

N  cvwbi Õ¹zUbvGâi Dci PvGci cÉfve weGkÏlY Ki| 

 AbykxjGbi RbÅ AviI cÉk²² 
 

cÉk²22 iv®²vi mgq Zvcgvòvi wnGme ivLv kviwgb ˆeMGgi ‰K 

aiGbi kL| ‰Kw`b wZwb 25C DúZvq 100gm fGii ‰KwU 

AÅvjywgwbqvg cvGò 1800J Zvc w`Gjb| DúZv cwigvcK h¯̈ w`Gq 

wZwb DúZv cwigvc KiGjb| wZwb eB ˆ^GK wbGÁ² cÉ`î QKwU 

msMÉn KiGjb| wkLbdj-1 

c`v Æ̂ AvGcwÞK Zvc (Jkg–1K–1) 

AÅvjywgwbqvg 900 

Zvgv 400 

i‚cv 230 

mxmv 130 

K. Zvcgvòv cwigvGci hG¯¨i bvg Kx?  1 

L. `ywU eid LíGK ‰KGò aGi Pvc w`Gq Pvc AcmviY 

KiGj ˆRvov ˆjGM hvq ˆKb?  2 

M. kviwgb ˆeMg KZ DúZv cwigvc KGiwQGjb?  3 

N. mgfi I DúZvi AbÅ ‰KwU cvGò 800J Zvc cÉGqvM 

KiGjI hw` Zvcgvòv e†w«¬ ‰KB nq ZGe cvòwU ˆKvb 

avZzi ŠZwi? MvwYwZKfvGe weGkÏlY Ki|  4 

cÉk²24 wibv ˆPŒayixGK Ri‚ix cÉGqvRGb evBGi ˆhGZ nGœQ| ZvB 

ˆm evmvq ŠZwi Lvevi Mig KGi ˆLGq hvIqvi DGóGkÅ Pzjv R¾vwjGq 

evbÆvi evwoGq w`Gjb ‰es AÅvjywgwbqvGgi cvGò KGi Lvevi Pzjvq 

PvwcGq w`Gjb| AÍ¸ÞGYi gGaÅB Lvevi Mig nGj fzjekZ cvòwU 

Lvwj nvGZ aGi bvgvGZ ˆMGj wibv ˆPŒayixi nvGZ Amnbxq Zvc 

Abyf„Z nIqvq wZwb cvòwU ˆQGo w`Gjb|  wkLbdj-4 

K. eid we±`y Kx?  1 

L. ˆKvGbv eÕ§i ZvcaviY ÞgZv 5000JK–1 ‰i A^Æ Kx?  2 

M. wibv ˆPŒayixi nvGZ Amnbxq Zvc Abyf„Z nIqvi KviY 

eÅvLÅv Ki|  3 

N. ˆKvb ˆKvb welGqi Ici cvòwUi A¯¦wbÆwnZ ZvckwÚi 

cwigvY wbfÆi KGi weGkÏlY Ki|  4 

cÉk²27 RyjvB gvGmi ‰K ỳcyGi PëMÉvg nGZ XvKvMvgx ‰KwU 

ˆUÇbGK Pjvi cG^ AbvKvw›ÞZ hvòv weiwZ wbGZ nj| ˆLuvR wbGq 

Rvbv ˆMj ˆh, mvgGb ˆijjvBb ˆeuGK ˆMGQ| ˆiGji KZ‡ÆcÞ cixÞv 

KGi ˆ`LGjb ˆh, wbgÆvYRwbZ ò‚wUi KviGY gvò 20C Zvcgvòv 

e†w«¬i RbÅ 500 m jÁ¼v ˆjvnvi ˆijjvBbwUi Š`NÆÅ 11.5 cm e†w«¬ 

ˆcGqB ‰B mgmÅvi m†wÓ¡ KGiGQ| ‰gb AeÕ©vq Ea»ÆZb KZ‡ÆcÞ 

ˆijjvBbwU emvGbvi mvG^ hyÚ cÉwZÓ¤vbGK ‰i wjwLZ eÅvLÅv Rgv 

w`GZ ejGjb|  wkLbdj-6 

K.  ‰K ˆKjwfb KvGK eGj? 1 

L.  KwVb c`vG^Æi Š`NÆÅ cÉmviY Kx Kx welGqi Ici wbfÆi 

KGi? 2 

M.  ˆijjvBbwUi Š`NÆÅ cÉmviY mnM ˆei Ki|  3 

N.  Kx aiGbi wbgÆvY ò‚wU ‰B cÉwZÓ¤vbwU KGi ^vKGZ cvGi eGj 

Zzwg gGb Ki? gZvgZ `vI| 4
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wb‡R‡K hvPvB Kwi 

 
 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. Zij I cvò mgvb cÉmviYkxj nGj ZiGji 
AvcvZ cÉmviY Kxi…c nGe? 

 K abvñK 
 L FYvñK 
 M kƒbÅ 
 N kƒbÅ I FYvñK  
2. 0.01 kg cvwbi Zvcgvòv 1 K evovGZ KZ 

Zvc jvMGe? 
 K 4.2 J L 42 J 

 M 420 J N 4200J  
3. MjGbi AvGcwÞK myµ¦ZvGci ‰KK ˆKvbwU?  
 K J kg1 L J K1 

 M J kg1 K1 N J kg K1  

4. 10g cvwbi Zvcgvòv 1K evovGZ KZ Zvc 
jvMGe? 

 K 4200J L 420J 

 M 42J N 4.2J  

5. cvwbi Šòawe±`yi Zvcgvòv 
 K 0C L 5C 

 M 100C N 273C   
6. AvqZb cÉmviY mnM ‰es ˆÞò cÉmviY 

mnGMi AbycvZ KZ? 
 K 2 L 3 

 M 
2
3
 N 

3
2
  

7. 5  102 kg fGii ˆKvGbv eÕ§i Zvcgvòv 
20C ˆ^GK 100°C ‰ D®²xZ KiGZ 1520J 
ZvGci cÉGqvRb nq| eÕ§wUi AvGcwÞK Zvc 
KZ? 

 K 308 Jkg1K1  
 L 380 Jkg1K1 
 M 380 Jkg1 

 N 380 Jk1  
8. 800 g fi ‰es 55cm3 AvqZGbi ‰KwU 

eÕ§GK cviG` ˆQGo w`Gj wK nGe? 
 K WzGe hvGe 
 L ˆfGm ^vKGe 
 M AvswkK wbgwäZ AeÕ©vq fvmGe 
 N mÁ·ƒYÆ wbgwäZ AeÕ©vq fvmGe  
9. AvGcwÞK ZvGci KÌgvbyhvqx wbGPi ˆKvbwU 

mwVK? 
 K Kcvi>i…cv>eid>cvwb 
 L Kcvi>mxmv>eid>cvwb 
 M cvwb>i…cv>eid>Kcvi 
 N cvwb>eid>Kcvi>i…cv  
10. Zvcxq cÉmviY ˆKvb c`vG^Æi meGPGq Kg? 
 K nvBGWÈvGRGbi 
 L ˆjvnvi 

 M cvwbi 
 N cviG`i  

11. ˆh Zvc c`vG^Æi Zvcgvòvi e†w«¬ bv KGi 
÷ay AeÕ©vi cwieZÆb NUvq ZvGK Kx eGj?  

 K Mjbvâ 
 L myµ¦Zvc 

 M Õ¹zUbvâ 
 N wngvâ  
12. ˆKvb Zvcgvòvq cvwb dzUGZ ^vGK? 
 K 32 F 

 L 100 F 

 M 212 F  
 N 373 F  
13. Zvc aviY ÞgZv ‰es AvGcwÞK ZvGci 

gGaÅ mÁ·KÆ Kx?  
 K C = ms 

 L C > ms 
 M C < ms 

 N C  ms  
14. Zvc cÉGqvGM ˆKvbwUi cÉmviY meGPGq ˆewk? 
 K Zvgv 
 L ˆjvnv 
 M `ya 
 N AwÝGRb  
15. wbGPi ˆKvbwU eiGdi AvGcwÞK Zvc?  
 K 4200 Jkg–1K–1 

 L 2100 Jkg–1K–1 
 M 2000 Jkg–1K–1 

  N 400 Jkg–1K–1   
16. MÅvm ^vGgÆvwgUvGii ˆÞGò ˆKvbwU ZvcgvwòK 

agÆ? 
 K MÅvGmi cwigvY 
  L MÅvGmi AvqZb  
 M MÅvGmi Pvc  
 N MÅvm bGji Š`NÆÅ   

17. AvGcwÞK Zvc wbfÆi KGi eÕ§i 
 K Dcv`vGbi Dci 
 L fGii Dci 
 M Zvcgvòvi Dci 
  N cÉGqvRbxq ZvGci Dci   

18. cvwb eiGd cwiYZ nGj ‰i AvqZb 
 K ˆeGo hvq 
 L KGg hvq 
 M AcwiewZÆZ ^vGK 
 N evoGZI cvGi ev KgGZI cvGi  
19. 0C Zvcgvòvq 1kg eidGK 0C Zvcgvòvq 

cvwbGZ cwiYZ KiGZ KZ Ryj ZvGci 
cÉGqvRb? 

 K 336 J 

 L 3600 J 
 M 336000 J 

 N 3.6  106 J  

20. evÓ·vqGbi wbfÆikxjZvi ˆÞGò 
 i.  D«¼vqx ZiGji evÓ·vqGbi nvi meÆvwaK 
 ii. kƒbÅÕ©vGb evÓ·vqGbi nvi meÆvwaK 
 iii. ˆÞòdj ˆewk nGj, evÓ·vqb `Ë‚Z nq 
 wbGPi ˆKvbwU mwVK?   
 K i I ii L ii I iii 
 M ii N i, ii I iii  
21. eÕ§ KZ‡ÆK M†nxZ Zvc A^ev ewRÆZ ZvGci 

cwigvY wbfÆi KGi@ 
 i.  fGii Dci 
 ii. Dcv`vGbi Dci 
 iii. Zvcgvòvi Dci 
 wbGPi ˆKvbwU mwVK?  
 K i I ii L ii I iii  
 M i I iii N i, ii I iii  

22. ˆKvGbv eÕ§i ZvcaviY ÞgZv wbfÆi KGi eÕ§i 
 i.  Dcv`vGbi Dci 
 ii. c`vG^Æi cwigvGYi Dci 
 iii. cvwicvwk¼ÆK cwiGeGki Dci 
 wbGPi ˆKvbwU mwVK?  
 K i L ii 

 M i I ii N ii I iii  
23. Pvc cÉGqvGM `yB UzKGiv eid ‰KGò ˆRvov 

ˆjGM hvq ‰es wKQy mgq UzKGiv `ywU ‰KGò 

^vGK ‰i KviY 
 i.  MjbvGâi cwieZÆb 
 ii. evÓ·xfeb 
 iii. cybtwkjxfeb 
 wbGPi ˆKvbwU mwVK?  
 K i  L i I iii 
 M ii I iii N i, ii I iii  
cvGki wPòwU jÞÅ Ki ‰es 24 I 25 bs cÉGk²i 
Dîi `vI: 
 
 
 
 
 
 
 
wPòwU Zvc cÉGqvM-mgGqi mvG^ cvwbi wewf®² 
AeÕ©vi Zvcgvòv wbG`Æk KiGQ| 
24. eid Mjv cvwbi Zvcgvòv Õ¹zUbvGâ 

ˆcuŒQGZ KZ wgwbU mgq ˆjGMGQ?  
 K 2 L 6 
 M 8 N 10  

25. dzU¯¦ cvwbi mÁ·ƒYÆi…Gc evGÓ· cwiYZ nGZ 
KZ wgwbU mgq ˆjGMGQ?   

 K 6 L 2 
 M 10 N 12 

0 2 4 6 8 

100C 



16 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1. ‰KwU avZe cvGZi Š`NÆÅ 4m ‰es cÉÕ© 3m| eÕ§wUi Zvcgvòv 

80C e†w«¬ KiGj ‰i ˆÞòdj e†w«¬ NGU 0.1 m2| KÞ Zvcgvòv 

15C| 

K. cvwbi Šòawe±`y Kx? 1 

L. mgAvqZGbi cvwb ™ÏvGm I ˆµÏGU ivLGj ˆKvbwUi evÓ·vqb AvGM 

nGe wjL| 2 

M. eÕ§wUi Dcv`vGbi ˆÞò cÉmviY mnM wbYÆq KGiv|  3 

N. eÕ§wUi Zvcgvòv 200C ‰ D®²xZ KiGj ‰i ˆÞòdj kZKiv 

KZ e†w«¬ NUGe MvwYwZKfvGe ˆ`LvI|  4 

2. 20C Zvcgvòvi 500g fGii ‰KwU eÕ§GK 4200J Zvc cÉGqvM 

KiGj ‰i Zvcgvòv 40C ‰ D®²xZ nq| ‰ici eÕ§wUGK 200g dzU¯¦ 

cvwbGZ ˆdjGj wgkÉGYi P„ov¯¦ Zvcgvòv 88C nq| 

K. cybtwkjxfeb Kx?  1 

L. MiGgi w`Gb gvwUi Kjwmi cvwb Vv´£v ^vGK ˆKb? 2 

M. eÕ§wUi ZvcaviY ÞgZv wbYÆq KGiv|   3 

N. DóxcGKi Z^Å Zvc cwigvGci gƒjbxwZ mg Æ̂b KGi Kx? 

MvwYwZK weGkÏlY KGiv|  4 

3. 50C Zvcgvòvi 30g cvwb I 0C Zvcgvòvi 20g eid ‰K 

mvG^ ivLv nj| cvwbi Avt Zvc 4200Jkg1K1, eiGdi Avt Zvc I 

myµ¦ Zvc 2100Jkg1K1 I 336000Jkg1| 

K. Õ¹zUbvsK KvGK eGj? 1 

L. mgcwigvY Zvc cÉGqvGM mgvb fGii cvwb AGcÞv Zvgv AwaK 

Dîµ¦ nq eÅvLÅv KGiv| 2 

M. DóxcGKi cvwbGK eid KiGZ KZ Zvc eRÆb KiGe wbYÆq 

KGiv|  3 

N. DóxcGKi NUbvq mÁ·ƒYÆ eid MjGe wK bv, bv MjGj KZUzKz 

AMwjZ ^vKGe MvwYwZKfvGe weGkÏlY KGiv| 4 

4. 20C Zvcgvòv e†w«¬GZ 100m `xNÆ ‰KwU ˆijjvBGbi cvGZi 

Š`NÆÅ e†w«¬ ˆcGq 100.0232m nGjv| H ˆij jvBGbi `ywU cvGZi 

gGaÅ 7cm duvKv Õ©vb ivLv iGqGQ| 

K. AvGcwÞK Zvc Kx? 1 

L. kxZKvGj cyKzGii cvwb `Ë‚Z KGg hvq ˆKb? 2 

M. H ˆijjvBb cvGZi Š`NÆÅ cÉmviY mnM KZ?  3 

N. ˆKvb w`Gbi Mo Zvcgvòv e†w«¬ 70C nGj H jvBGb ˆUÇb wbivcG` 

PjGZ cviGe wKbv MvwYwZK weGkÏlYmn gZvgZ `vI| 4 

5. 0.5kg fGii ‰KwU ZvGi 1950J Zvc cÉGqvM Kivq ‰i 

Zvcgvòv e†w«¬ ‰es ˆkl Š`NÆÅ h^vKÌGg 30K ‰es 100.033m nGjv| 

[‰GÞGò ZvGii Avw` Š`NÆÅ 100 m] 

K. ZvcaviY ÞgZv Kx? 1 

L. Zvcgvòv I Zvc wf®² ˆKb? eÅvLÅv KGiv| 2 

M. ZvGii Dcv`vGbi AvGcwÞK Zvc wbYÆq KGiv|  3 

N. ZvG`i Avw` Š`NÆÅ «¼viv ŠZwi ‰KwU wis 32m DœPZv wewkÓ¡ 

ˆKvGbv duvcv NbGKi wfZGi cÉGek KivGbv mÁ¿e nGe wK? 

MvwYwZK weGkÏlGYi gvaÅGg gZvgZ `vI|  4 

6. 1kg fGii Zvgvi cvGòi Š`NÆÅ 50cm, cÉÕ© 30cm ‰es DœPZv 

20cm| Zvgvi Š`NÆÅ cÉmviY mnM 16.7106K1 ‰es AvGcwÞK Zvc 

400Jkg1K1| 

K. Š`NÆÅ cÉmviY KvGK eGj? 1 

L. Zvgvi AvGcwÞK Zvc 400Jkg1K1 ejGZ Kx ˆevSvq? 2 

M. 50C Zvcgvòv e†w«¬GZ cvGòi AvqZb KZ NbwgUvi e†w«¬ cvGe 

Zv wbYÆq KGiv|   3 

N. Zvgvi cvGòi Zvcgvòv 20C e†w«¬ KiGZ ˆh ZvGci cÉGqvRb 

ˆmB Zvc w`Gq 500gm cvwbi Zvcgvòv KZUzKz e†w«¬ KivGbv 

hvGe|  4 

7. KvP cvGò ivLv 0C Zvcgvòvq 250 cm3 cviG`i Zvcgvòv 

30C ‰ D®²xZ Kiv nGjv| cviG`i AvcvZ cÉmviY mnM 14.66  

10–5 K–1| KvP I Zvgvi Š`NÆÅ cÉmviY mnM h^vKÌGg 1  10–5 K–1 

I 16  10–5 K–1| 

K. ZiGji cÉK‡Z cÉmviY Kx? 1 

L. evÓ·xfeGbi myµ¦Zvc ejGZ Kx ˆevS? 2 

M. cviG`i cÉK‡Z cÉmviY mnM wbYÆq KGiv|  3 

N. KvP cvGòi cwieGZÆ Zvgvi cvò eÅenvi KiGj cviG`i AvcvZ 

cÉmviY mgvb nGe Kx MvwYwZK hywÚ `vI|  4 

8. 300 g fGii Zvgvi cvGò 20C Zvcgvòvi 200g cvwb AvGQ| 

Zvgvi AvGcwÞK Zvc 400Jkg1K1| 

K. ˆÞò cÉmviY mnM KvGK eGj? 1 

L. AvGcwÞK Zvc I ZvcaviY ÞgZvi gGaÅ mÁ·KÆ Õ©vcb KGiv|2 

M. 600 Jkg1K1 AvGcwÞK ZvGci 100C Zvcgvòvi 80 g fGii 

‰KwU eÕ§GK H cvwbGZ WzevGj wgkÉGbi Zvcgvòv wbYÆq KGiv| 3 

N. H eÕ§ bv WzevGq hw` 5C Zvcgvòvi 100g eid ˆ`Iqv nq 

ZvnGj me eid MjGe wK? hw` bv MGj ZGe AewkÓ¡ eiGdi 

cwigvY wbYÆq KGiv|  4 
 

wbGRGK hvPvB Kwi: eüwbeÆvPwb cÉk² 
 

1 M 2 L 3 K 4 M 5 K 6 N 7 L 8 K 9 N 10 L 11 N 12 M 13 N 
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