
SSC Physics 
Aa¨vqwfwËK K‡›U›U 

Aa¨vq-6: e ‘̄i Dci Zv‡ci cÖfve 

cÖ‡qvRbxq Z_¨: 

m~Îvewj cÖZxK cwiwPwZ 

  = 
l2 − l1

l1(2 − 1)
 

l2 − l1 =

 l 1 =

2 − 1 =

  = 
A2 − A1

A1(2 − 1)
 

A2 − A1 =

A1 =

2 − 1 =

  = 
V2 − V1

V1(2 − 1)
 

V2 − V1 =

2 − 1 =

 r = a + g a =

 g =


C

5
 = 

F − 32

9
 = 

K − 273

5
 

C =

F =

K =

  l =  l 0  l =

  =

l 0 =

 =

 Vr = Va + Vg  A = 

  = 

A0 =  

  A = A0  Vr =

Va = 

Vg =

 C = 
Q

 
 

Q =

 =

C = 

 S = 
Q

 m
 

m =

S =

  V = V0 V =

 =

V0 =

 r = 
V

V0
 

 Vr =

r 

 a = 
Va

V0
 

Va =

a =

  = 2  3  =

 =



 Zvc (Heat) : 

Zv‡ci GKK (Unit of Heat) : (J)

(Cal)

1 42

 ZvcgvÎv (Temperature) : 

(K)



 †Kjwfb (Kelvin) : 
1

27316
 (1K)

(Triple Point) 273 K  

273 K 373 K 100 K

 c`v‡_©i ZvcgvwÎK ag© : 

 KwVb c`v‡_©i cÖmviY (Expansion of Solids) : 

 ZvcgvÎvi cÖPwjZ †¯‹j wZbwU : C, F K

0C, 32 F 273 K 100C, 

212F 373 K
C

5
 = 

F − 32

9
 = 

K − 273

5

 ˆ`N©¨ cÖmviY mnM (Coefficient of Linear expansion) : 1m 1 K



GKK :  (K−1)

 †ÿÎ cÖmviY mnM (Coefficient of surface expansion) : 1m2 1K

 

GKK :  (K−1)

 AvqZb cÖmviY mnM (Coefficient of volume expansion) : 1m3 1 K



GKK : (K−1)

 Zi‡ji cÖK…Z cÖmviY (Real Expansion of Liquids) : 

Vr 

 Zi‡ji AvcvZ cÖmviY (Apparent Expansion of Liquids) : 

Va

 ev®úxfeb (Vaporisation) : 





 ùzUbv¼ (Boiling point) : 

100 C 100 C

 ùzUbv‡¼i mv‡_ Pv‡ci m¤úK© (Relation between boiling point and Pressure) : 

100 C 76 cm 100 C-

 ZvcaviY ÿgZv (Heat Capacity) : 1 K C

 C = 
Q


(J/K) JK−1

 Av‡cwÿK Zvc (Specific Heat) : 1 kg 1 K

'S'

S = 
Q

m
(Jkg−1K−1)  

 †Kv‡bv e¯‘i ZvcaviY ÿgZv 5000 JK−1 
Gi A_© : 5000 JK−1

 1 K 5000 J

 5000 JK
−1

 Zvc cwigv‡ci g~jbxwZ (Fundamental Principle of Heat Measurement) :



 Zv‡ci cwigvY (Quantity of Heat) :

Q = mS

 

 

 



MvwYwZK mgm¨v: 

MvwYwZK D`vniY 6.1 : my¯’ gvby‡li †`‡ni ZvcgvÎv 984 

F †mjwmqvm †¯‹‡j GB ZvcgvÎv KZ n‡e?

mgvavb :

F = 984 F

C = ?

C

5
 = 

F − 32

9

C

5
 = 

984 − 32

9
 

    C  = 3689 

3689C

MvwYwZK D`vniY 6.2 : 20C ZvcgvÎvq GKwU B¯úv‡Zi 

`‡Ði ˆ`N©¨ 100 m| 50 C ZvcgvÎvq Gi ˆ`N©¨ 100033 

m n‡j B¯úv‡Zi ˆ`N©¨ cÖmviY mnM wbY©q Ki|

mgvavb :

l1 = 100 m 

l2 = 100033 m 

1 = 20C 

2 = 50C 

  2 − 1  

   = 50C − 20C 

   = 30C  

   = 30K 

  l2 − l 1 = 0033m 

   

 

  = ? 

 = 
l2 − l1

l1(2 − 1)
 

  = 
0033m

100 m  30K
 

  = 11  10−6 K−1 

 11  10−6 K−1 

 mgm¨v \ 3 \ †Kvb ZvcgvÎvq dv‡ibnvBU I †Kjwfb †¯‹‡j 

GKB cvV cvIqv hvq?

mgvavb :

x

x = ? 

F − 32

180
 = 

K − 273

100
 

x − 32

9
 = 

x − 273

5
 

 9x − 9  273 = 5x − 32  5 

 9x − 5x = 9  273 − 32  5 

 4x = 2457 − 160 

   x = 
2297

4
 = 57425 

 57425 

 

mgm¨v \ 4 \ ¯^vfvweK Pv‡c cvi‡`i wngv¼ −39C Ges 

ùzUbv¼ 357C| D³ Pv‡c dv‡ibnvBU †¯‹‡j cvi‡`i 

wngv¼ I ùzUbv¼ KZ n‡e? 

mgvavb : x

y

= − 39C 

 = 357C 

x = ? 

  y = ? 

C

5
 = 

F − 32

9
 

−39

5
 − 

x − 32

9
 

  5x – 32  5 = − 39  9 

  5x = 160 − 351 

   x = − 382 

 
C

5
 = 

F − 32

9
 

   
357

5
 = 

y − 32

9
 

   5y − 32  5 = 357  9 

   5y = 160 + 3213 

   y = 6746 

 –382F 6746F  

 
mgm¨v \ 5 \ †Kvb ZvcgvÎvq †mjwmqvm I dv‡ibnvBU †¯‹‡ji 

cv‡Vi cv_©K¨ 50 n‡e? 

mgvavb : x

 x  50 

C

5
 = 

F − 32

9
 



x

5
 = 

x + 50 − 32

9
      

x + 50] 

x

5
 = 

x + 18

9
 

9x = 5x + 90 

4x = 90 

   x = 
90

4
 = 225 

  225C

725F 

x

5
 = 

x − 50 − 32

9
  [  x − 50] 

  9x = 5x − 410 

  4x = − 410 

   x = − 1025 

  1025C 

1525F 

 225C 725F −1025C −

1525C   

mgm¨v \ 6 \ GKRb my¯’ e¨w³i kix‡i ZvcgvÎv 37C n‡j 

dv‡ibnvBU †¯‹‡j IB ZvcgvÎv KZ n‡e? 

mgvavb :

C = 37C 

F = ? 

C

5
 = 

F − 32

9
 

  F = 
9C + 32  5

5
 

  = 
9  37 + 32  5

5
 

  = 986 

 986F   

mgm¨v \ 7 \ †Kvb ZvcgvÎvq dv‡ibnvBU †¯‹‡ji cvV 

†mjwmqvm †¯‹‡ji cv‡Vi wØ¸Y n‡e? 

mgvavb : = x 

  2x 

 
C

5
 = 

F − 32

9
 

  
x

5
 = 

2x − 32

9

  10x − 160 = 9x 

  10x − 9x = 160 

   x = 160 

 160C  

mgm v̈ \ 8 \ Zij bvB‡Uªv‡Rb -196C ZvcgvÎvq M¨vmxq Ae¯’vq 

cwiewZ©Z nq| dv‡ibnvBU I †Kjwfb †¯‹‡j D³ ZvcgvÎv KZ 

n‡e? 

mgvavb :

 C = − 196C

F = ? 

K = ? 

C

5
 = 

F − 32

9
 = 

K − 273

5
 

 
C

5
 = 

F − 32

9
 

  
− 196

5
 = 

F − 32

9
 

   5F − 32  5 = a − 196  9 

   5F = − 1764 + 160 

   5F = − 1604  

   F = − 3208 

 
C

5
 = 

K − 273

5
 

  
− 196

5
 = 

K − 273

5
 

  − 196 = K − 273  

   K = 77 

 −3204F 77 K  

 

mgm¨v \ 9 \ 0C ZvcgvÎvi GKwU wcZ‡ji `‡Ði ˆ`N©¨ 2 

m| 100C ZvcgvÎvq Gi ˆ`N©¨ 20038 cm n‡j wcZ‡ji 

ˆ`N©¨ cÖmviY mnM KZ? 

mgvavb :

 = 1 − 2 

  = (100 − 0) C 

  = 100 C 

  = 100 K  

l0 = 2 m 

 l = (20038 − 200) 

cm 

  = 038 cm 

  = 038  10−2m 

 = ? 

 l = al0 

   = 
l

l0
 

  = 
038  10−2m

2m  100k
 

  = 19  10−6K−1 

 19  10−6K−1  



 

mgm¨v \ 10 \ 0C ZvcgvÎvi 100 cm j¤^v GKwU 

Gjywgwbqv‡gi cv‡Zi ZvcgvÎv 200C G DbœxZ Kiv n‡jv| 

hw` Gjywgwbqv‡gi ˆ`N©¨ cÖmviY mnM 238  10−6K−1 nq 

Z‡e cv‡Zi ˆ`N©¨ e„w× KZ n‡e? 

mgvavb :

 = (200 − 0) C 

   = 200C 

   = 200 K 
   l0 = 100 cm = 1m 

    = 238  10−6K−1 

    l = ? 

 = 
l

l0
 

   l =   l0   

  = 238  10−6K−1  1m  200 K 

  = 000476 m 

  = 0476 cm 

 0476 cm  

mgm¨v \ 11 \ 0C ZvcgvÎvq GK LÐ Zvgvi cv‡Zi ˆ`N©¨ 

50 m Ges cÖ¯’ 40 m . 30C ZvcgvÎvq GB cv‡Zi 

†ÿÎdj nq 2002 m2
| Zvgvi †ÿÎ cÖmviY mnM wbY©q Ki| 

mgvavb :

 (30 − 0)C 

    = 30C = 30 K 

  A0 = 50 m  40 m = 2000 

m2 

   A = 2002 m2 − 2000 m2 = 

2 m2 

    = ? 

 

   = 
A

A0
  

      = 
2m2

2000 m2  30 K
 

     = 3333  10−6 K−1

 3333  10−6 K−1

mgm¨v \ 12 \ 40C ZvcgvÎvi cwieZ©‡bi Rb¨ 100 m  

†jvnvi †ijjvB‡bi ˆ`N©¨ KZUzKz e„w× cv‡e? †jvnvi AvqZb 

cÖmviY mnM 348  10−6K−1
| 

mgvavb :

 = 40C = 40 K 

  l0 = 100 m  

    = 348  10−6 K−1 

   l = ? 

 




3

348  10−6

3
K−1 

  = 116  10−6 K−1 

 
l

l0
 

  l =   l0   

  = 116  10−6 K−1  100m  40 K = 

00464 m

00464 m

mgm¨v \ 13 \ 0C ZvcgvÎvq GKwU mxmvi ¸wji AvqZb 25 

 10−6m3
| 98C ZvcgvÎvq Gi AvqZb 0021  

10−6m3
 e„w× cvq| mxmvi AvqZb, †ÿÎ I ˆ`N©¨ cÖmviY mnM 

wbY©q Ki| 

mgvavb :

  (98 − 0)C 

  = 98C = 98 K 

 V0 = 25  10−6 m3 

 V = 0021  10−6 m3 

 (i) 

(ii) 

(iii) 

 (i) AvqZb cÖmviY mnM wbY©q : 

 


V

V0
 

  = 
0021  10−6m3

25  10−6m3  98K
 = 857  10−6 K−1  

 (ii) ˆ`N©¨ cÖmviY mnM wbY©q : 

 

 3 

   = 


3
 

         = 
857  10−6

3
 K−1 

         = 286  10−6 K−1 

 (iii) †ÿÎ cÖmviY mnM wbY©q : 

 



 2 

  = 2  286  10−6 K−1 = 572  10−6 K−1

 

857  10−6 K−1, 572  10−6 K−1, 286  10−6 

K−1  

mgm¨v \ 14 \ 0C ZvcgvÎvq GKwU wmmvi ¸wji AvqZb 25 

cm3
| 100C ZvcgvÎvq Gi AvqZb KZ n‡e? (mxmvi ˆ`N©¨ 

cÖmviY mnM 276  10−6 K−1.) 

mgvavb :

 = (100 − 0)C 

  = 100C = 100K

V0 = 25 cm3

 = 276  10−6 K−1 

100C V2 = ?

 


V

V0
 

  V =   V0  

= 3  V0     3

3  276  10−6 K−1  25 cm3  100K 

  = 0207 cm3 

 V = V2 − V0 

 V2 = V + V0 

  = 0207 cm3 + 25 cm3 

  = 25207 cm3 

100C 

25207 cm3

mgm¨v \ 15 \ wMømvwi‡bi cÖK…Z cÖmviY mnM 53  

10−5K−1
| 0C ZvcgvÎvq 200 cm3 wMømvwi‡bi ZvcgvÎv 

30C evov‡j Gi cÖmviY KZ n‡e? 

mgvavb :

 = (30 − 0)C 

  = 30C = 30 K 

  V0 = 200 cm3 

r = 53  10−5K−1 

 V = ? 

 

r

V

V0
 

  V = r  V0   

  = 53  10−5K−1  200 cm3  30K 

  = 318 cm3 

  30C 318 cm3  

 

mgm¨v \ 16 \ †Kvb KvP cv‡Î ivLv cvi‡`i AvcvZ cÖmviY-

mnM 1466  10−5 K−1
| GB cv‡Î ivLv 0C ZvcgvÎvi 

250 cm3 cvi‡`i ZvcgvÎv 30C G DbœxZ Ki‡j AvcvZ 

cÖmviY KZ n‡e? 

mgvavb :

 = (30 − 0)C 

   = 30C 

   = 30 K 
  V0 = 250 cm3 

a = 1466  10−5K−1 

  Va = ? 

a = 
Va

V0

Va = a  V0   

  = 1466  10−5K−1  250cm3  30K 

  = 10995 cm3 

 30C 

1995 cm3  

mgm¨v \ 17 \ Pvc w¯’i †i‡L 0C ZvcgvÎvi 500 cm3
 

M¨v‡mi ZvcgvÎv 10C e„w× Ki‡j Gi AvqZb 5183 cm3 

nq| M¨v‡mi AvqZb cÖmviY mnM wbY©q Ki| 

mgvavb :

 = (10 − 0)C 

  = 10C = 10K 

 V0 = 500 cm3 

V2 = 5183 cm3 

 V = 5183 cm3 − 500 cm3 = 183 

cm3 




V

V0  
 = 

183 cm3

500 cm3  10K
 

   = 000366 K−1 

  366  10−3 K−1  

 

mgm¨v \ 18 \ 20C ZvcgvÎvi cwieZ©‡bi Rb¨ 200m `xN© 

†jvnvi †ij jvB‡bi ˆ`N©¨ KZUzKz e„w× cv‡e? †jvnvi AvqZb 

cÖmviY mnM 348  10−6 K−1
|  

mgvavb :

 = 20C = 20 K 

l0 = 200 m 

 = 348  10−6 

K−1 

l = ? 








3

348  10−6

3
K−1 

  = 116  10−6 K−1 

  = 
l

 l0  
  

  l =   l0   

  = 116  10−6 K−1  200m  20 K 

  = 00464 m 

00464 

m  

 

mgm v̈ \ 19 \ 0C ZvcgvÎvi 100m `xN© †jvnvi †ij jvB‡bi 

ZvcgvÎv 40C G DbœxZ Kiv n‡jv| hẁ  †jvnvi †ÿÎ cÖmviY mnM 

232  10−6 K−1 nq, Z‡e †jvnvi †ij jvB‡bi ˆ`N©¨ e„w× KZ 

n‡e? 

mgvavb :

= (40 − 0)C = 40 K 

 l0 = 100 m 

  = 232 

 10−6 K−1 

 l = ? 

 = 


2
 = 

232  10−6 K−1

2
 

  = 116  10−6 K−1 

  = 
l

 l0  
 

    l =   l0   

   = 116  10−6 K−1  100 m  40 

K = 00464 m 

 00464 

m  

mgm¨v \ 20 \ −273C ZvcgvÎv‡K †Kjwfb †¯‹‡j cÖKvk 

Ki| 

mgvavb :

273

0C = 273 K 

 1C = (1 + 273)K            − 273C = (− 273 
+ 273) K = 0 

      − 273C 0 K 

m„Rbkxj cÖkœ: 

 1. XvKv †evW© 2020 

GKRb kieZ we‡µZv Mi‡gi mgq C15 ZvcgvÎvi kieZ 

ˆZwii Rb¨ C35 ZvcgvÎvi 20 kg cvwb‡Z C0

ZvcgvÎvi wKQz cwigvY eid wgkvq| [eid Mj‡bi Av‡cwÿK 

myßZvc 
1336000 −jkg , cvwbi Av‡cwÿK Zvc 

]4200 11 −− KJkg  

K.  ‰`N©¨ cÖmviY mnM Kv‡K e‡j?            

1 

L. GKwU Møvm I GKwU evjwZi wfZ‡i GKB cwigvY cvwb 

ivL‡j  

    †KvbwUi cvwb ª̀æZ ev®úvwqZ n‡e?            

2 

M. cvwb I kie‡Zi k‡ãi †e‡Mi AbycvZ wbY©q Ki|          

3 

N. D³ wgkª‡Yi ZvcgvÎvi †jvKwU kieZ ˆZwi‡Z 6 kg eid  

   e¨envi Ki‡j m¤ú~Y© eid Mj‡e wKÑ bvÑ MvwYwZKfv‡e 

we‡kølY  

   Ki|               

4 

1 bs cÖ‡kœi DËi 

K. 1 m ‰`‡N©¨i †Kv‡bv KwVb c`v‡_©i `‡Ûi ZvcgvÎv 1 K 

e„w×i d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Ûi Dcv`v‡bi 

ˆ`N©¨ cÖmviY mnM e‡j| 

L. cvwbi ev®úvqb Gi DòZv, Gi Dci evqyi Pvc, evqyi 

ï®‹Zv, cvwbi DcwiZ‡ji †ÿÎdj BZ¨vw`i Dci wbf©i K‡i| 

GKB cwigvY cvwb Møv‡m I evjwZ‡Z ivL‡j evjwZi cvwbi 

DcwiZ‡j †ÿÎdj †ewk nq e‡j evjwZi cvwbi ev®úvqb ª̀æZ 

n‡e| 

M. cvwb I kie‡Zi ZvcgvÎvq evqy‡Z k‡ãi †eM h_vµ‡g v1 

I v2 n‡j Ñ 

GLv‡b, 

cvwbi ZvcgvÎv, 

( ) KKCT 30835273351 =+== 

 

kie‡Zi ZvcgvÎv, 

( ) KKCT 28815273152 =+== 
 

2

1

2

1

T

T

v

v
=  

ev, 

K

K

v

v

288

308

2

1 =      

ev, 1:034.1
2

1 =
v

v
     

AZGe, cvwb I kie‡Zi ZvcgvÎvq evqy‡Z k‡ãi †e‡Mi 

AbycvZ, 1.034:1. 

 

N. GLv‡b, ei‡di fi, kgm 61 =  

 eid Mj‡bi Av‡cwÿK myßZvc, 
1336000 −= JkgL  

 cvwbi Av‡cwÿK Zvc, 
114200 −−= KJkgsw
 

 cvwbi ZvcgvÎv, CTw

35=  

 ei‡di ZvcgvÎv, CTi

0=  

 kie‡Zi ZvcgvÎv, CT 15=  

 cvwbi fi, kgmw 20=  



 m¤ú~Y© eid Mjv‡Z cÖ‡qvRbxq Zvc,  

 

J

Jkgkg

LmQ ii

6

1

10016.2

3360006

=

=

=

−
 

 cvwb C0 ZvcgvÎvq DcwbZ n‡j m‡ev©”P Zvc eR©b Ki‡e 

 cvwb KZ©„K m¤¢e m‡ev©”P ewR©Z Zvc, 

 

( )

JJ

KKJkgkg

TsmQ wwww

6

11

1094.22940000

35420020

0

==

=

−=

−−
 

 iw QQ  ; myZivs, m¤ú~Y© eid Mj‡e| 

 awi, †m‡ÿ‡Î kie‡Zi ZvcgvÎv T’ `vuovq 

 ( ) ( )0'' −+=− TsmLmTTsm wiiwww  

 ev, 

wwwi

iwww

smsm

LmTsm
T

+

−
='  

  

C

C

0

0

46.8

42002042006

3360006354200020

=

+

−
=

 

 myZivs, †`Lv hv‡”Q, TTTT  ','  

 AZGe, D³ kieZ ˆZwi‡Z 6 kg eid e¨envi Ki‡j m¤ú~Y© 

eid Mj‡e wKš‘ kie‡Zi ZvcgvÎv Kvw•LZ ZvcgvÎvi wb‡P 

P‡j hv‡e| 

 2. ivRkvnx †evW© 2020 

1 cm e¨vmv‡a©i GKwU avZe †Mvj‡Ki ZvcgvÎv C050 e„w× 

Kivq Dnvi AvqZb 
31993.4 cm Ges c„‡ôi †ÿÎdj 

25874.12 cm n‡jv| 

K. Mjbv¼ Kv‡K e‡j?             

1 

L. ‡fRv Mv‡q cvLvi evZvm VvÛv jv‡M †KbÑ eywS‡q wjL|        

2 

M. ‡MvjKwUi ZvcgvÎv e„w× dv‡ibnvBU †¯‹‡j cÖKvk Ki|        

3 

N. DÏxc‡Ki Z_¨ DcvË †_‡K AvqZb cÖmviY mnM I †ÿÎ  

    cÖmviY mnM Gi g‡a¨ m¤úK© cÖwZôv Ki|           

4 

2 bs cÖ‡kœi DËi 

K. ‡h wbw ©̀ó ZvcgvÎvq KwVb c`v_© Mj‡Z ïiy K‡i †m 

ZvcgvÎv‡K Mjbv¼ e‡j| 

L. ‡fRv Ae ’̄vq PjšÍ d¨v‡bi wb‡P em‡j VvÛv jv‡M| Gi 

KviY n‡jv d¨v‡bi wb‡P em‡j d¨v‡bi evZv‡m kix‡ii cvwb 

ev‡®ú cwiYZ nIqv ïiæ K‡i| GRb¨ cÖ‡qvRbxq myßZvc 

kix‡ii ga¨ †_‡K mieivn nq e‡j kix‡ii ZvcgvÎv K‡g hvq 

Ges VvÛv Abyf~Z nq| 

M. Avgiv Rvwb,     

 GLv‡b, 

 

95

FC TT 
=


    

 ‡mjwmqvm †¯‹‡j ZvcgvÎv e„w×, CTC

050=  

 ev, CF TT =
5

9
   

 dv‡ibnvBU †¯‹‡j ZvcgvÎv e„w×, ?= FT  

  

F

F

0

0

90

50
5

9

=









=

 

AZGe, †MvjKwUi ZvcgvÎv e„w× dv‡ibnvBU †¯‹‡j F090 | 

N. GLv‡b, †MvjKwUi e¨vmva©, r= 1 cm 

 P~ovšÍ AvqZb, 
3

2 1993.4 cmV =  

 P~ovšÍ †ÿÎdj, 
2

2 5874.12 cmA =  

 ZvcgvÎv e„w×, KCTT 50500

12 ==−  

 ‡MvjKwUi cÖv_wgK AvqZb, ( )

3

3

3

1

1888.4

11416.3
3

4

3

4

cm

cm

rV

=

=

= 

 

 ‡MvjKwUi cÖv_wgK c„‡ôi †ÿÎdj, 

 

( ) 22

2

1

5664.1211416.34

4

cmcm

rA

==

= 
 

 GLb, AvqZb cÖmviY mnM  Ges †ÿÎ cÖmviY mnM  n‡j, 

 Avgiv Rvwb,  

  

( )

( )

15

3

3

121

12

1001.5

501888.4

1888.41993.4

−−=



−
=

−

−
=

K

Kcm

cm

TTV

VV


 

 Avevi, 

( )
( ) 15

2

2

121

12 1034.3
505664.12

5664.125874.12 −−=


−
=

−

−
= K

Kcm

cm

TTA

AA


 

 
15

15

1034.3

1001.5
−−

−−




=

K

K




 

 ev, 5.1=



 

 ev,  = 5.1  

 AZGe, DÏxc‡Ki Z_¨-DcvË Abymv‡i AvqZb cÖmviY mnM 

†ÿÎ cÖmviY mn‡Mi 1.5 ¸Y| 

 3. h‡kvi †evW© 2020 

60 cm ‰`‡N©¨i †jvnvi ˆZwi GKwU `‡Ûi ˆ`N©¨ cÖmviY mnM 

161012 −− K | GKRb wkÿv_©x ch©‡eÿY K‡i †`‡L 



`ÛwUi ZvcgvÎv C080 evov‡j NbZ¡ 
36.7777 −kgm nq| 

†jvnvi NbZ¡ 
37800 −kgm | 

K. Av‡cwÿK Zvc Kv‡K e‡j?            1 

L. ‡cÖmvi KzKv‡i ivbœv Ki‡j mgq Kg jv‡M †Kb?          2 

M. DÏxc‡Ki ZvcgvÎv cwieZ©‡bi Rb¨ `ÛwUi P~ovšÍ ˆ`N©¨ KZ  

   n‡e?                                                 3 

N. wkÿv_©xi ch©‡eÿY mwVK wQj wK bv MvwYwZKfv‡e we‡kølY  

    Ki|               

4 

3 bs cÖ‡kœi DËi 

K. GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i Dcv`v‡bi 

Av‡cwÿK Zvc e‡j| 

L. Avgiv Rvwb, Pv‡ci Kvi‡Y ùzUbv‡¼i cwieZ©b nq| Pvc 

Kg n‡j ùzUbv¼ K‡g hvq, Pvc †ewk n‡j ùzUbv¼ †e‡o hvq| 

†cÖmvi KzKvi Avm‡j GKwU wbwñ`ª cvÎ| ZvB ivbœv Kivi mgq 

ev®ú Ave× n‡q Pvc evwo‡q †`q Ges †m Kvi‡Y cvwbi 

ùzUbv¼ †e‡o hvq e‡j †ewk ZvcgvÎvi dz‡U| ZvcgvÎv †ewk 

n‡j ivbœvI Kiv hvq ZvovZvwo| 

GRb¨B †cÖmvi KzKv‡i ivbœv Ki‡j mgq Kg jv‡M| 

M. GLv‡b, ZvcgvÎv e„w×, KCTT 80800

12 ==−  

`ÛwUi Avw` ‰`N©¨, cmL 601 =  

 ‡jvnvi ˆ`N©¨ cÖmviY mnM, 
161012 −−= K  

 `ÛwUi P~ovšÍ ˆ`N©¨, ?2 =L  

 Avgiv Rvwb, 

( )121

12

TTL

LL

−

−
=  

 ev, ( )12112 TTLLL −=−   

 ev, ( )12112 TTLLL −+=   

 ev, ( )}1{ 1212 TTLL −+=   

 ev, 

}8010121{60 16

2 KKcmL += −−
 

 cmL 0576.602 =  

AZGe, DÏxc‡Ki ZvcgvÎv cwieZ©‡bi Rb¨ `ÛwUi P~ovšÍ 

ˆ`N©¨ 60.0576 cm n‡e| 

N. GLv‡b, †jvnvi NbZ¡, 
37800 −= kgm  

 ch©‡eÿYK…Z NbZ¡, 
36.7777' −= kgm  

 ZvcgvÎv e„w×, KCTT 80800

12 ==−  

 ‡jvnvi ˆ`N©¨ cÖmviY mnM, 
161012 −−= K  

 ‡jvnvi AvqZb cÖmviY mnM, 

1516 106.3101233 −−−− === KK  

 awi, †jvnvi `ÛwUi fi, m, 

 Gi Avw` AvqZb V1 Ges P~ovšÍ AvqZb V2  

 
( )121

12

TTV

VV

−

−
=  

 ev, ( )12112 TTVVV −=−   

 ev, ( )12112 TTVVV −+=   

 ev, ( ) 1212 1 TTVV −+=   

 ev,  KKVV 80106.31 15

12 += −−
 

 12 00288.1 VV =  

 GLb, 

1V

m
=  

 ev, 1Vm =  

 ev, 17800Vm = ..........................(i) 

 ewa©Z ZvcgvÎvq NbZ¡, 

2

2
V

m
=  

   ev, 

3

1

1
2

00288.1

7800 −= kgm
V

V
  

   
3

2 6.7777 −= kgm  

 MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q, '2  =  

 AZGe, wkÿv_©xi ch©‡eÿY mwVK wQj| 

 4. Kzwgjøv †evW© 2020 

GKwU †ijjvB‡b 100 m ‰`‡N©¨i †jvnvi cvZ Ggbfv‡e 

e¨envi Kiv n‡q‡Q hv‡Z 4 cm dvuKv ’̄vb ivLv Av‡Q| 

ZvcgvÎv C020 ‡e‡o †Mj| †jvnvi ˆ`N©¨ cÖmviY mnM 

151015.1 −− K | 

K. Av‡cwÿK Zvc Kv‡K e‡j?            1 

L. MvQ †_‡K Avg co‡j Kx ai‡bi KvR nq? e¨vL¨v Ki|         

2 

M. ‡jvnvi cv‡Zi ˆ`N©¨ cÖmviY wbY©q Ki|           3 

N. ZvcgvÎv C040 ‡e‡o †M‡j †ij jvBbwUi Dci Kx cÖfve  

   co‡e? e¨vL¨v Ki|                       

4 

4 bs cÖ‡kœi DËi 

K. GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i Dcv`v‡bi 

Av‡cwÿK Zvc e‡j| 

L. MvQ †_‡K Avg co‡j AvgwU AwfKl©R e‡ji `iæb wb‡P 

c‡o| G‡ÿ‡Î Av‡gi miY AwfKl© e‡ji w`‡K msNwUZ nq| 

d‡j AwfKl© e‡ji Øviv abvZœK KvR msNwUZ nq| AZGe, 

MvQ †_‡K Avg co‡j AwfKl© ej Øviv abvZœK KvR nq| 

M. GLv‡b, †jvnvi cv‡Zi cÖv_wgK ˆ`N©¨, mL 1001 =  

  ZvcgvÎv e„w×, KCTT 20200

12 ==−  

  ‡jvnvi ˆ`N©¨ cÖmviY mnM, 
151015.1 −−= K  

  ‡jvnvi cv‡Zi ˆ`N©¨ cÖmviY, ?12 =− LL  

  Avgiv Rvwb, 



 

( )121

12

TTL

LL

−

−
=  

 ev, ( )12112 TTLLL −=−   

 ev, 

KmKLL 201001015.1 15

12 =− −−
 

 ev, mLL 023.012 =−  

 cmLL 3.212 =−  

  AZGe, †jvnvi cv‡Zi ˆ`N©¨ cÖmviY 2.3 cm| 

N. GLv‡b, cv‡Zi cÖviw¤¢K ‰`N©¨, mL 1001 =  

  ZvcgvÎv e„w×, KCTT 40400

12 ==−  

  ‡jvnvi ˆ`N©¨ cÖmviY mnM, 
151015.1 −−= K  

  dvuKv ’̄v‡bi ˆ`N©¨, cml 4=  

  Avgiv Rvwb, 

 

( )121

12

TTL

LL

−

−
=  

 ev, ( )12112 TTLLL −=−   

 

 

cmm

KmK

6.4046.0

401001015.1 15

==

= −−

 

  MvwYwZK we‡køl‡Y †`Lv hv‡”Q, ( ) lLL − 12  

  A_©vr, ZvcgvÎv C040 evo‡j cvZwUi ˆ`N©¨ cÖmviY dvuKv 

¯’v‡bi ˆ`N©¨ A‡cÿv †ewk n‡e| d‡j cvZwU ˆ`N©¨ cÖmvi‡Yi 

Rb¨ h‡_ó dvuKv RvqMv cv‡e bv e‡j †eu‡K hv‡e|  

  AZGe, ZvcgvÎv C040 ‡e‡o †M‡j †ijjvBbwU †eu‡K 

hv‡e| 

 5. PÆMÖvg †evW© 2020 

 

cvwbi Av‡cwÿK Zvc 
114200 −− Kjkg  

eid Mj‡bi Av‡cwÿK myßZvc 334kJ/kg. 

K. Zvc aviY ÿgZv Kv‡K e‡j?            

1 

L. evqexq c`v‡_©i †ejvq AvcvZ Ges cÖK…Z cÖmvi‡Yi g‡a¨  

   cv_©K¨ †bB †Kb? e¨vL¨v Ki|            

2 

M. `ÛwUi ˆ`N©¨ cÖmviY mnM wbY©q Ki|           3 

N. wPÎ-2 Gi Av‡jv‡K ZvcgvÎv ebvg mgq †jLwPÎ A¼b 

K‡i Gi  

   wewfbœ As‡ki e¨vL¨v `vI|            4 

5 bs cÖ‡kœi DËi 

K. ‡Kv‡bv e ‘̄i ZvcgvÎv 1 K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 

L. Zi‡ji b¨vq evqexq c`v_©‡K †Kv‡bv bv †Kv‡bv cv‡Î †i‡L 

Zvc w`‡Z nq| wKš‘ ZvcgvÎvi GB cwieZ©‡bi Rb¨ evqexq 

c`v‡_©i cÖmviY, cv‡Îi cÖmvi‡Yi †P‡q A‡bK †ewk nIqvq 

cv‡Îi cÖmviY‡K D‡cÿv Kiv hvq| d‡j evqexq c`v‡_©i 

†ÿ‡Î cÖK…Z I AvcvZ cÖmvi‡Yi g‡a¨ †Zgb †Kv‡bv cv_©K¨ 

_v‡K bv| 

M. GLv‡b, Avw` ˆ`N©̈ , cmL 251 =  

  ‡kl ˆ`N©¨, cmL 007.252 =  

  Avw` ZvcgvÎv, CT 0

1 20=  

  P~ovšÍ ZvcgvÎv, CT 0

2 50=  

  ‰`N©¨ cÖmviY mnM, ?=  

  Avgiv Rvwb,  

 

( )

( )
( )

16

121

12

1033.9

205025

25007.25

−−=

−

−
=

−

−
=

K

Kcm

cm

TTL

LL


 

  AZGe, DÏxc‡Ki `ÛwUi ˆ`N©¨ cÖmviY mnM 

161033.9 − K | 

N. wPÎ-2 Abymv‡i, ZvcgvÎv ebvg mgq †jLwPÎwU wbg¤œiƒc- 

 

C05− ZvcgvÎvi ei‡d Zvc w`‡j Gi ZvcgvÎv mg‡qi mv‡_ 

e„w× †c‡q C00 G DbœxZ n‡e A_©vr A ‡_‡K B ‡Z DcbxZ 

n‡e| Gici AviI Zvc w`‡j m¤ú~Y© eid bv Mjv ch©šÍ 

ZvcgvÎvi †Kv‡bv cwieZ©b n‡e bv (B ‡_‡K C) G chv©q 

ZvcgvÎv C00 G w ’̄i _vK‡e| G mgq eid KZ…©K M„nxZ Zwc 

Gi Ae ’̄vi cwieZ©‡b e¨eüZ n‡e e‡j ZvcgvÎvi cwieZ©b 

n‡e bv| GB Zvc‡K eid Mj‡bi Av‡cwÿK myßZvc e‡j| 

AZci m¤ú~Y© eid M‡j hvIqvi ci AviI Zvc †`Iqvq cvwbi 

ZvcgvÎv C00 ‡_‡K K…w× †c‡q C070 G DbœxZ n‡e (wP‡Î 

C ‡_‡K D) | cvwbi Av‡cwÿK Zvc eid A‡cÿv †ewk 



nIqvq †jLwP‡Î CD As‡ki Xvj AB As‡ki Xvj A‡cÿv 

Kg n‡e| A_©vr CD As‡k ZvcgvÎv e„w×i nvi AB Ask 

A‡cÿv Kg n‡e| 

 6. wm‡jU †evW© 2020 

`„k¨Kí-1 : ỳwU Zij c`v_© A I B Gi NbZ¡ h_vµ‡g 

31000 −kgm I 
313600 −kgm ¯^vfvweK evqygÛjxq Pvc, 

Pa51001.1   I .8.9 2−= msg  

`„k¨Kí-2 : C00 ZvcgvÎvq GKwU `‡Ûi ˆ`N©¨ 2 m. `ÛwUi 

Dcv`v‡bi †ÿÎ cÖmviY mnM, .1022 16 −− K  

 

K. Nbxfeb Kv‡K e‡j?             

1 

L. ‡Kv‡bv e ‘̄i ZvcaviY ÿgZv †Kvb †Kvb wel‡qi Dci 

wbf©i  

   K‡i ?               

2 

M. `ÛwUi ZvcgvÎv C050  G DbœxZ Kiv n‡j Gi cwiewZ©Z 

ˆ`N©¨  

   „̀k¨Kí-2 Gi Av‡jv‡K wbY©q Ki|                      

3 

N. „̀k¨Kí-1 Gi A I B Gi g‡a¨ †KvbwUi e¨envi Øviv evqy 

Pvc  

  cwigvcK hš¿ MVb Kiv myweavRbK n‡e? we‡køl‡Yi gva¨‡g  

  gZvgZ e¨³ Ki|                       4 

6 bs cÖ‡kœi DËi 

K. DòZvi n«vm NwU‡q †Kv‡bv c`v‡_©i evqexq Ae ’̄v †_‡K 

Zij Ae ’̄vq iƒcvšÍwiZ nIqvi cÖwµqv‡K Nbxfeb e‡j| 

L. ‡Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e ‘̄i ZvcaviY ÿgZv e‡j| ZvcaviY 

ÿgZv e¯‘i Dcv`vb Ges f‡ii Dci wbf©ikxj| wbw ©̀ó e ‘̄i 

Dcv`vb wbw ©̀ó _v‡K| ZvB wbw`©ó e ‘̄i fi evov‡j e ‘̄i 

ZvcaviY ÿgZv e„w× cvq| 

M. GLv‡b, †ÿÎcÖmviY mnM, 
161022 −−= K  

  cÖviw¤¢K ˆ`N©¨, mL 21 =  

  cÖviw¤¢K ZvcgvÎv, CT 0

1 0=  

  P~ovšÍ ZvcgvÎv, CT 0

2 50=  

  P~ovšÍ ˆ`N©¨, ?2 =L  

  Avgiv Rvwb, 

   2=  

 ev, 

16
16

1011
2

1022

2

−−
−−

=


== K
K

  

 Avevi, 

( )121

12

TTL

LL

−

−
=  

 ev, ( )12112 TTLLL −=−   

 ev, ( )12112 TTLLL −+=   

 ev, ( )}1{ 1212 TTLL −+=   

 ev, 

( ) }05010111{2 16

2 KKmL −+= −−
 

 mL 0011.22 =  

 AZGe, `ÛwUi ZvcgvÎv C050  G DbœxZ Kiv 

n‡j Gi cwiewZ©Z ˆ`N©̈  2.0011 m n‡e| 

N. GLv‡b, A c`v‡_©i NbZ¡ 
31000 −= kgmA  

  B c`v‡_©i NbZ¡, 
313600 −= kgmB  

  AwfKl©R Z¡iY, 
28.9 −= msg  

  ¯̂vfvweK evqygÛjxq Pvc, PaP 51001.1 =  

  awi, A I B Zi‡ji evqygÛjxq Pvc wb‡ ©̀kK Zij Í̄‡¤¢i 

D”PZv h_vµ‡g Ah  I Bh  

  A Zi‡ji †ÿ‡ÎÑ 

 ghP AA=  

 ev, 

g

P
h

A

A


=  

 ev, 
23

5

8.91000

1001.1
−− 


=

mskgm

Pa
hA  

 mhA 3.10=  

  B Zi‡ji †ÿ‡Î,  

 ghP BB=  

 ev, 

g

P
h

A

B


=  

 ev, 
23

5

8.913600

1001.1
−− 


=

mskgm

Pa
hB  

 mhB 76.0=  

  ‡`Lv hv‡”Q, AB hh   A_©vr, evqygÛjxq Pvc wb‡`©k 

Ki‡Z B Zi‡ji Kg D”PZvi Zij¯Í‡¤¢i cÖ‡qvRb nq| AZGe, 

B Zij e¨envi Øviv evqyPvc cwigvcK hš¿ MVb Kiv 

myweavRbK| 

 

 7. ewikvj †evW© 2020 

C020 ZvcgvÎvq GKwU B¯úvZ L‡Ûi †ÿÎdj 
2200cm | 

Bnv‡K C0120  ZvcgvÎvq DËß Kivi d‡j Gi †ÿÎdj 

e„w× †c‡q 
2668.200 cm | 

K. ZvcaviY ÿgZv Kv‡K e‡j?            

1 

L. ù~Ub I ev®úvq‡bi GKwU e¨vL¨vg~jK cv_©K¨ wjL|          

2 

M. B¯úv‡Zi cvZwUi AvqZb cÖmviY mnM wbY©q Ki|          

3 

N. DËß B¯úvZ LÛwU‡K A¨vjywgwbqv‡gi cv‡Î ivLv C040  



   ZvcgvÎvi cvwb‡Z †d‡j w`‡j Kx Kx NU‡e| K¨vjwiwgwZi  

   g~jbxwZi mvnv‡h¨ we‡kølY Ki|            

4 

7 bs cÖ‡kœi DËi 

K. ‡Kv‡bv e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 

L. ù~Ub I ev®úvq‡bi GKwU e¨vL¨vg~jK cv_©K¨ wb‡P †`Iqv 

n‡jvÑ 

1. Zvc cÖ‡qv‡M GKwU wbw`©ó ZvcgvÎvq Zi‡ji mKj ¯’vb 

†_‡K ª̀æZ ev‡®ú cwiYZ nIqvi NUbv‡K ù~Ub e‡j| 

Avevi, †h‡Kv‡bv ZvcgvÎvq Zi‡ji ïaygvÎ DcwiZj 

†_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K 

ev®úvqb e‡j| 

2. ù~U‡bi Rb¨ Pvc AZ¨vek¨K n‡jI ev¯úvq‡b ev®ú‡K 

kxZj K‡i Zi‡j cwiYZ Kiv nq| 

3. ù’U‡bi †ÿ‡Î AYymg~n c„ôZj Z¨vM K‡i bv 

wKš‘ ev®úvq‡bi †ÿ‡Î AYymg~n c„ôZj Z¨vM K‡i| 

M. GLv‡b, cÖviw¤¢K ZvcgvÎv, CT 0

1 20=  

P~ovšÍ ZvcgvÎv, CT 0

2 120=  

cÖviw¤¢K †ÿÎdj, 
2

1 200cmA =  

P~ovšÍ †ÿÎdj, 
2

2 668.200 cmA =  

AvqZb cÖmviY mnM, ?=  

 Avgiv Rvwb, †ÿÎ cÖmviY mnM, 
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 Avevi,  23 =  

 ev, 
2

3
=  

 
1515 1001.51034.3

2

3 −−−− == KK  

 AZGe, DÏxcK Abymv‡i, B¯úv‡Zi cvZwUi 

AvqZb cÖmviY mnM 
151001.5 −− K | 

 

N. DËß B¯úvZ LÛwU‡K A¨vjywgwbqv‡gi cv‡Î ivLv C040

ZvcgvÎvi cvwb‡Z †d‡j w`‡j wgkÖYwU GKwU Zvcxq mvg¨ve ’̄vq 

Avmvi AvM ch©šÍ K¨vjwiwgwZi g~jbxwZ Z_v M„wnZ Zvc = 

ewR©Z Zvc GB bxwZ Abymv‡i Zv‡ci Av`vb-cÖ`vb NU‡e| 

DÏxcK Abymv‡i, DËß B¯úvZ LÛwUi ZvcgvÎv C0120  

Ges A¨vjywgwbqvg cvÎ I cvwbi ZvcgvÎv C040 | myZivs, 

K¨vjwiwgwZi g~jbxwZ Abymv‡i wgkÖY P~ovšÍ ZvcgvÎvq ( C0 ) 

‡cuŠQvi AvM ch©šÍ B¯úvZ LÛwU Zvc nviv‡e Z_v eR©b Ki‡e 

d‡j Gi ZvcgvÎv K‡g C0 n‡e| Aci w`‡K A¨vjywgwbqvg 

cvÎ I cvwb Zvc MÖnY Ki‡e| d‡j Gi ZvcgvÎv e„w× †c‡q 

C0 G DbœxZ n‡e| 

aiv hvK, B¯úvZ, A¨vjywgwbqvg I cvwbi Av‡cwÿK Zvc 

h_vµ‡g was sss ,,  Ges G‡`i fi h_vµ‡g was mmm ,,

| myZivs, K¨vjwiwgwZi g~jbxwZ Abymv‡i m¤úK©wU `vuov‡eÑ 

 

( ) ( ) ( )4040120 −+−=−  wwaass smsmsm  

 ev, 

wwaass

wwaass

smsmsm

smsmsm

++

++
=

4040120
  

waswas sssmmm ,,,,, Gi gvb Rvbv _vK‡j G m¤úK© 

†_‡K wgkÖ‡Yi P~ovšÍ ZvcgvÎv wbY©q Kiv hv‡e| 

 

 8. w`bvRcyi †evW© 2020 

C020 ZvcgvÎvq GKwU B¯úvZ L‡Ûi †ÿÎdj 
2200cm | 

Bnv‡K C0120 ZvcgvÎvq DËß Kivi d‡j Gi †ÿÎdj e„w× 

†c‡q 
2668.200 cm nq|  

K. Av‡cwÿK Zvc Kv‡K e‡j?            1 

L. ‡cÖmvi KzKv‡i ZvovZvwo ivbœv Kiv hvq †Kb?           

2 

M. B¯úv‡Zi cvZwUi AvqZb cÖmviY mnM wbY©q Ki|          

3 

N. DËß B¯úv‡Zi LÛwU‡K A¨vjywgwbqv‡gi cv‡Î ivLv 

C040  

   ZvcgvÎvi cvwb‡Z †d‡j w`‡j Kx Kx NU‡e? K¨vjwiwgwZi  

   g~jbxwZi mvnv‡h¨ we‡kølY Ki|            

4 

8 bs cÖ‡kœi DËi 

K. GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z ‡h 

cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄ Dcv`v‡bi Av‡cwÿK 

Zvc e‡j| 

L. Avgiv Rvwb, Pv‡ci Kvi‡Y ù~Ubv‡¼i cwieZ©b nq| Pvc 

Kg n‡j ù~Ubv¼ K‡g hvq, Pvc †ewk n‡j ù~Ubv¼ †e‡o hvq| 

†cÖmvi KzKvi Avm‡j GKwU wbwñ`ª cvÎ| ZvB ivbœv Kivi mgq 

ev®ú Ave× n‡q Pvc evwo‡q †`q Ges †m Kvi‡Y cvwbi 

ù~Ubv¼ †e‡o hvq e‡j †ewk ZvcgvÎvq dz‡U| ZvcgvÎv †ewk 

n‡j ivbœvI Kiv hvq ZvovZvwo| 

M. m„Rbkxj cÖkœ 7(M) bs Gi DËi `ªóe¨| 

N. m„Rbkxj cÖkœ 7(N) bs Gi DËi `ªóe¨| 

 

 

 

 

 

 9. gqgbwmsn †evW© 2020 



 

 

cvwbi Av‡cwÿK Zvc ,4200 11 −− KJkg ei‡di Av‡cwÿK 

Zvc 
112100 −− KJkg eid Mj‡bi Av‡cwÿK myßZvc 

11336000 −− KJkg | 

K. ZvcaviY ÿgZv Kv‡K e‡j?            

1 

L. R¡i Mv‡q RjcwÆ w`‡j ZvcgvÎv n«vm cvq †Kb? e¨vL¨v Ki|   

2 

M. DÏxc‡Ki ei‡di UzKivwUi ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ  

   n‡e wbY©q Ki|              

3 

N. DÏxc‡Ki B e¯‘wU‡K A cv‡Îi Zi‡j †Q‡o w`‡j wgkÖ‡Yi 

†kl  

   Ae ’̄v Kx n‡e MvwYwZK we‡kølYmn †Zvgvi gZvgZ `vI|       

4 

9 bs cÖ‡kœi DËi 

K. ‡Kv‡bv e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ÿgZv e‡j| 

L. R¡i Mv‡q RjcwÆ w`‡j ZvcgvÎv n«vm cvq KviY- R¡i- G 

kix‡ii ZvcgvÎv †e‡o hvq Acic‡ÿ RjcwÆi ZvcgvÎv Kg 

_v‡K d‡j RjcwÆ w`‡j kixi Zvc nvivq Ges RjcwÆ Zvc 

MÖnY K‡i| kixi Zvc nvivq e‡j ZvcgvÎv n«vm cvq| 

M. GLv‡b, †mjwmqvm ‡¯‹‡j ZvcgvÎv, CTC

05−=  

  dv‡ibnvBU †¯‹‡j ZvcgvÎv, ?=FT  

  Avgiv Rvwb, 

9

32

5

−
= FC TT

 

 ev, 32
5

9
+= CF TT  

 ev, ( ) FTF

0325
5

9









+−=  

 FTF

023=  

AZGe, DÏxc‡Ki ei‡di UzKivwU ZvcgvÎv dv‡ibnvBU †¯‹‡j 

F023 | 

N. GLv‡b, cvwbi cÖv_wgK ZvcgvÎv, CT 0

1 10=  

  cvwbi fi, kggmw 25.0250 ==  

  ei‡di cÖv_wgK ZvcgvÎv, CT 0

2 5−=  

  ei‡di fi, kggmi 12.0120 ==  

  cvwbi Av‡cwÿK Zvc, 
114200 −−= KJkgsw
 

  ei‡di Av‡cwÿK Zvc, 
112100 −−= KJkgsi
 

  eid Mj‡bi Av‡cwÿK myßZvc, 
1336000 −= JkgL  

  cvwb C00 ZvcgvÎvq DcwbZ n‡j m‡ev©”P Zvc eR©b 

Ki‡e| cvwbi ZvcgvÎv C00 G DcwbZ n‡j cvwb KZ…©K 

ewR©Z Zvc, 
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J

KKJkgkg

TsmQ ww

10500

010420025.0

0

11

11

=

−=

−=

−−
 

  C05− ZvcgvÎvi eid C00 ZvcgvÎvi ei‡d cwiYZ 

n‡Z M„wnZ Zvc,  
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J

KKJkgkg

KsmQ ii
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5210012.0

50

11

2

=

=

−−=
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  Aewkó ewR©Z Zvc, 

( ) JJ

QQQ

9240126010500

213

=−=

−=
 

  m¤ú~Y© eid Mj‡Z cÖ‡qvRbxq Zvc, 

 

JJkgkgLmQ i 403203360012.0 1

4 === −
 

  34 QQ  ; myZivs m¤ú~Y© eid Mj‡e bv| 

  awi, Aewkó Zvc Øviv m f‡ii eid Mj‡e 

  3QmL =  

  ev, 

gkg
Jkg

J

L

Q
m 5.270275.0

336000

9240
1

3 ====
−

 

  wgkª‡Y C00 ZvcgvÎvi cvwbi cwigvY = mw+m 

          =(250+27.5) 

          =277.5g 

  wgkÖ‡Y C00 ZvcgvÎvi ei‡di cwigvY 

 =mi –m 

 =(120-27.5)g=92.5g 

  AZGe, wgkÖ‡Yi B e ‘̄wU‡K A cv‡Îi Zi‡j †Q‡o w`‡j 

wgkÖ‡Y 00 C ZvcgvÎvq 277.5 g cvwb I 92.5 g eid 

_vK‡e| 

 10. ivRkvnx †evW© 2019 

30˚C ZvcgvÎvwewkó Zvgvi ‡MvjK‡K 110˚C ZvcgvÎvq 

DËß Kivq Gi AvqZb 32 𝑚3 n‡jv | Zvgvi Av‡cwÿK Zvc 

400 J K𝑔−1𝐾−1
| Zvgvi ‡Mvj‡Ki fi . Aci GKwU 

avZe e„ËvKvi wis Gi †ÿÎdj | 

K. cybtwkjxfeb Kv‡K e‡j ?                                          

1  

L. ỳwU e ‘̄i ZvcgvÎv mgvb n‡jI Zvc mgvb bvI n‡Z cv‡i- 

    e¨vL¨v Ki |                                                          

2 



M. Zvgvi ‡MvjK KZ…K M„nxZ Zv‡ci cwigvb wbY©q Ki |          

3 

N. Zvckw³i AcPq bv n‡j DËß Zvgvi cwigvY wbY©q Ki|      

4 

10 bs cÖ‡kœi DËi 

K Pvc cÖ‡qv‡M KwVb e ‘̄‡K Zi‡j A_ev Pvc n«v‡m KwVb 

Ae¯’vq Avbv‡K cybtwkjxfeb e‡j | 

L . ZvcgvÎv n‡”Q e ‘̄yi Zvcxq Ae¯’v hv wbav©iY K‡i Ab¨ 

e¯‘yi Zvcxq ms¯ú‡k© Avm‡j e ‘̄ywU Zvc MÖnY Ki‡e bv eR©b 

Ki‡e | Avi Zvc n‡”Q e ‘̄yi GKcÖKvi kw³ | Zvc emÍyyi fi, 

AvcwÿK Zvc Ges ZvcgvÎvi Dci wbf©i K‡i| Ai_©vr Zvc 

†Kej ZvcgvÎvi Dci wbf©i K‡i bv weavq ỳwU e ‘̄yi ZvcgvÎv 

mgvb bvI n‡Z cv‡i | 

M GLv‡b, Zvgvi †Mvj‡Ki fi, 𝑚𝑐 = 250𝑔𝑚 =

0.25 𝑘𝑔 

Zvgvi Av‡cwÿK Zvc, 𝑠𝑐 = 400 𝐽 𝑘𝑔−1𝐾−1 

ZvcgvÎvi cv_©K¨, 𝑇1 − 𝑇2=(110-30)˚ C 

                                 =80˚C=80K 

∴Zvgvi †MvjK KZ…K M„nxZ Zvc, 

𝑄𝑐 = 𝑚𝑐𝑠𝑐(𝑇1 − 𝑇2 

     =0.25kg × 400 𝐽 𝑘𝑔−1𝐾−1 ×80 K 

AZGe, Zvgvi †MvjK KZ…K M„nxZ Zv‡ci cwigvY 8000J  

N awi, DËß Zvgvi †Mvj‡Ki e¨vmva©, rc 

4

3
 πrc

3 = 32 m3 

ev, rc = √
3 32 m3

4 π
 = 1.9695 m 

⸫ DËß Zvgvi †MvjKwUi cÖ¯’‡”Q‡`i ‡ÿÎdj, 

Ac = πrc
2 = 3.1416  (1.9695 m)2 

⸫ Ac = 12.186 m2 

‡h‡nZz Ac> 11.34 m2 

AZGi DËß Zvgvi †MvjKwU DÏxc‡Ki wis-G cÖ‡ek Kiv‡bv 

hv‡e bv | 

 

 11. Kzwgjøv †evW© 2019 

`„k¨Kí-1 : P I Q e ‘̄ `ywUi Z_¨ QK wb¤œiƒc : 

e¯Íy fi Avt Zvc ZvcgvGv 

P 100 gm 600 J kg-1 K-1 68 oF 

Q 200 gm 500 J kg-1 K-1 120 oF  

`„k¨Kí-2 : `kg †kÖwYi GKRb QvG Ñ 1oC ZvcgvGvi ỳB  

LÛ eid‡K nv‡Z a‡i Pvc w`‡q ‡Q‡o w`‡j Zv †Rvov †j‡M  

hvq| wKš‘  - 2 oC ZvcgvGvi `yB LÛ eid‡K GKBfv‡e 

†P‡c a‡i †Q‡o w`‡jI †Rvov jv‡M bv|  

K. Mjb Kv‡K e‡j ?              

1 

L. ev¯úvq‡b kxZjZvi D™¢e nq †Kb?e¨vL¨v Ki|                  

2 

M. „̀k¨Kí -1-G P I Q e ‘̄ ỳwU‡K Zvcxq ms¯ú‡k© ivLv n‡j 

Kx  

   cwigvY Zv‡ci Av`vb-cÖ`vb n‡e?                                 

3 

N. `„k¨Kí-2 - Gi NUbvwU †Zvgvi cvV¨eB‡qi Av‡jv‡K e¨vL¨v  

   Ki|                                                                   

4                                           

11 bs cÖ‡kœi DËi 

K  Zvc cª‡qvM KwVb c`v_©‡K Zi‡j cwiYZ Kiv‡K Mjb 

e‡j|  

L . †h †Kv‡bv ZvcgvGvq Zij ev‡¯ú cwiYZ nIqvi 

cÖwµqv‡K ev¯úqb e‡j| ev¯úvq‡bi mgq Zij Zvi 

Av‡kcv‡ki RvqMv ‡_‡K myßZvc Mªnb K‡i ev‡¯ú cwiYZ 

nq| ev¯úvq‡bi mgq Av‡k cv‡ki RvqMv Zvc nviv‡bvi Kv‡Y 

Av‡k&cv‡ki ZvcgvÎv n«vm cvq A_ ©vr Avkcvk kxZj nq| 

AZGe, ejv hvq ev¯úvq‡i kxZjZvi D™¢e nq| 

M P e ‘̄i ZvcgvÎv , TP = (
68−32

9
 × 5)ºC = 20 ºC 

Q e¯‘i ZvcgvÎv, TQ = (
120−32

9
 × 5) ºC = 48.89 ºC 

Awi, P I Q e¯‘Øq‡K Zvcxq ms¯ú‡k© Avbvi ci wgkÖ‡Yi 

ZvcgvÎv T ºC n‡e | 

mpsp(T-TP) = MQSQ (TQ-T) 

ev, T = 
mQsQTQ+mPsPTP

mPsP + mQsQ
  

       = 
0.2 × 500 × 48.89 +0.1 ×600 ×20

0.1×600+0.2×500
 ºC 

⸫ T = 38.06 ºC 

⸫Zv‡ci Av`vb cÖ`vb, Q = mPsP (T-TP) 

 = 0.1 kg × 600 J kg-1K-1× (38.06-20) K 

 = 1083.6 J 

AZGe, `„k¨Kí-1 G P I Q e ‘̄ `ywU‡K Zvcxq ms¯ú‡k© ivLv 

n‡j 1083.6 J Zv‡ci Av`vb cÖ`vb n‡e | 

N `„k¨Kí-2 G ewY©Z cÖ_g NUbvq Pvo cÖ‡qv‡Mi c~‡e© ei‡di 

ZvcgvÎv-1ºC wQj | Pvc cÖ‡qv‡M ei‡di ms‡hvM ’̄‡ji 

MjbvsK-1ºC G †b‡g hvIqvi d‡j eid - 1ºC ZvcgvÎvqB 

Mj‡Z kyiæ Ki‡e Ges Pvc Acmvi‡Y ms‡hvM ’̄‡j ei‡di 

MjbvsK Avevi 0ºC ZvcgvÎvq wd‡i hvIqvi d‡j B‡Zvc~‡e© 

ms‡hvM ’̄‡ji M‡j hvIqv cvwb ei‡d cwiYZ n‡q eidØq‡K 

†Rvov jvwM‡q w`‡e | GB NUbv‡K cyYtkxjxfeb e‡j |wKš‘ 

2q NUbvq Pvc cÖ‡qv‡Mi c~‡e© ei‡di ZvcgvÎv -2ºC wQj|Pvc 

cÖ‡qv‡M ei‡di MjbvsK Kg‡jI ‡mwU - 2 ºC G †b‡g hvIqvi 

g‡Z AZ Kg‡e bv d‡j c~Ytkxjxfe‡ii NUbv NU‡e bv A_v©r 

eid LÛ ỳwU‡K †P‡c a‡i †Q‡o w`‡j 1g ev‡ii g‡Zv †Rvov 

jvM‡e bv | 

 

 12. PÆMÖvg †evW© 2019 

 

 

wPÎ : A (B¯úvZ) wPÎ :B(cvwb) wPÎ : C(M¨vm)  



B¯úv‡Zi AvqZb cÖmviY mnM = 33×10-6 K-1. 

K. w ’̄iv¼ Kv‡K e‡j ?                                                  

1 

L. evq~‡Z k‡ãi †eM ZvcgvÎvi Dci wbf©ikxjÑe¨vL¨v Ki |     

2 

M. 38º C ZvcgvÎvq B¯úv‡Zi cv‡Zi ‰`N©¨ wbY©q Ki |          

3 

N. Zvc cÖ‡qv‡M A , B, I C Gi cÖmviY wfbœ nqÑ we‡kølb 

Ki|4 

 

12 bs cÖ‡kœi DËi 

K  ZvcgvÎvi †¯‹j ‰Zwii Rb¨ ỳBwU wbw ©̀ó ZvcgvÎv‡K w ’̄i 

a‡i †bIqv nq | GB ZvcgvÎv ỳBwU‡K w ’̄iv¼ e‡j | 

L .ZvcgvÎv e„w× †c‡j evqy gva¨‡g Aew ’̄Z AYy¸‡jvi 

MwZkw³ e„w× cvq | d‡j evqyi AYy¸‡jv mn‡RB Kw¤úZ n‡Z 

cv‡i | G‡Z kã ª̀æZ AMÖmi n‡Z cv‡i | A_©vr k‡ãi †eM 

e„w× cvq | AZGe ejv qvq , evqy‡Z k‡ãi †eM ZvcgvÎvi 

Dci wbf©ikxj | 

 

M  EÏxcK n‡Z, 

30ºC ZvcgvÎvq B¯úv‡Zi cv‡Zi ‰`N©¨, L1=144m 

B¯úv‡Zi AvqZb cÖmviY mnM, y=33×10-6 K-1  
‰`N©¨ 

cÖmviY mnM, 

a = 
𝑦

3
 = 

33×10−6 𝐾−1

3
 

 =11×10-6 K-1
 

ZvcgvÎv e„w×, T2 –T1=(38-30) ºC = 8ºC = 8K 

Avgiv Rvwb, 

 a = 
L2−L1

L1(T2−T1 )
 

ev, L2 - L1 = aL1(T2 –T1 ) 

ev, , L2 = L1 + aL1(T2 –T1 ) 

 = 144 m + 11 ×10-6 K-1 ×144 m 8 K 

 =144.013 m 

myZvivs 38 ºC ZvcgvÎvq B¯úv‡Zi cv‡Zi ‰`N©¨ 144.013 

m  | 

N  DÏxc‡Ki A, B I C h_vµ‡g KwVb, Zij 

I M¨vmxq c`v_©| Zvc cÖ‡qvv‡M KwVb, Zij I M¨vmxq c`v‡_©i 

cÖmviY wfbœ nq | wb‡P GwU we‡kølY Kiv n‡jv- 

Zvc cÖ‡qv‡M cÖ‡Z¨K c`v‡_©i Abyi MwZkw³ e„w× cvq| KwVb 

c`v‡_©i †ÿ‡Î AšÍtAYvweK e‡ji wecix‡Z AYy¸‡jv AviI 

ewa©Z kw³‡Z ¯úw›`Z n‡Z _v‡K d‡j mvg¨ve ’̄v †_‡K 

AYy¸‡jvi miY e„w× cvq | ỳB AYyi g‡a¨  miY mg¨ve ’̄vi 

Zzjbvq K‡g †M‡j weKl©Y `ªæZ e„w× cvq wKš‘ miY mvg¨ve ’̄vi 

Zzjbvq e„w× †c‡j AvKl©b ej ZZ `ªæZ e„w× cvq bv|G‡Z Zvc 

cÖ‡qv‡Mi d‡j KwVb e ‘̄i g‡a¨ Aby¸‡jv hLb Kuvc‡Z _v‡K 

ZLb GKB kw³ wb‡q hZUzKz wfZ‡ii w`‡K m‡i Avm‡Z cv‡i 

evB‡ii w`‡K Zvi †P‡‡q †ewk m‡i †h‡Z cv‡i | Gi d‡j 

cÖ‡Z¨K AYyi Mo mvg¨ve ’̄vb evB‡ii w`‡K m‡i hvq Ges e ‘̄wU 

cÖmviY jvf K‡i | Zij cÖ`v‡_©i †ÿ‡Î AšÍtAbvweK e‡ji 

cÖfve Kg e‡j Zv‡ci Kvi‡Y Gi cÖmviY †ekx nq| 

M¨vmxq evqexq c`v‡_©i †ÿ‡Î Zvc cÖ‡qv‡Mi d‡j Aby¸‡jvi 

QzUvQzwU AviI e„w× cvq | d‡j cÖmviY AviI †ekx nq| A_©vr 

Zvcxq cÖmviY M¨vmxq c`v‡_© me‡P‡q †ewk, Zi‡j Zvi †P‡q 

Kg Ges KwVb c`v‡_© me‡P‡q Kg| 

 13. PÆMÖvg †evW© 2019 

wP‡Î ỳwU Zvgvi Zvi †`Lv‡bv n‡jv | 

Zvgvi Av‡cwÿK Zvc 400 j kg-1 K -1
 Ges Zvgvi †ÿÎ 

cÖmviY mnM  33.4 j kg -1 K-1  
| 

K. k‡ãi ZxÿèZv Kv‡K e‡j?                                          

1 

L. weï× cvwb A‡cÿv mgy‡`ªi cvwb‡Z k‡ãi †eM †ekx †Kb ?    

2 

M. 1bs Zv‡ii ZvcgvÎv 10ºC e„w× Ki‡j Kx cwigvY Zv‡ci  

   cÖ‡qvRb n‡e ?                                                        

3 

N Dfq Zv‡ii ZvcgvÎv 20 ºC e„w× Ki‡j ˆ`N©¨ cÖmviY mgvb 

n‡e  

  Kx ? we‡kølb Ki |               

4 

13 bs cÖ‡kœi DËi 

K  myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi 

Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K k‡ãi ZxeªZv 

e‡j| 

L .  †Kv‡bv gva¨‡g k‡ãi †eM gva¨‡gi NbZ¦ Ges w ’̄wZ ’̄vcK 

¸Yv‡¼i Dci wbf©i K‡i | weï×z cvwbi NbZ¡  mgy‡`ªi cvwbi 

Nb‡Z¡i †P‡q Kg | GRb¨ weï× cvwbi A‡cÿv mgy‡`ªi cvwb‡Z 

k‡ãi †eM †ewk nq| 

M  GLv‡b , 1bs Zv‡ii fi, m =2g =2 ×10-3kg Zvgvi 

A‡cwÿK Zvc , s = 400 j kg-1  K -1 

ZvcgvÎv e„w× , T2 – T1 = 10 ºC = 10 k 

cÖ‡qvRbxq Zvc, Q = ? 

Avgiv Rvwb,  Q = ms(T2-T1 ) 

  = 2×10-3kg ×400 j kg-1 K -1×10K 

= 

= 8 J 

myZivs cÖ‡qvRbxq Zv‡ci cwigvb 8 J  

N awi, 1g Zv‡ii ˆ`N ©̈ cÖmviY, L2-L1 

Ges 2q Zv‡ii ˆ`N ©̈ cÖmviY, L2´-L1´ 



GLv‡b, 1g Zv‡ii ˆ`N ©̈, L1 = 2 cm = 0.02 m 

2q Zv‡ii ˆ`N ©̈L2 = 5 cm = 0.05 m 

ZvcgvÎv e„w×, T2-T1 = 20 ºC = 20 K 

Zvgvi †ÿÎ cÖmviY mnM,  = 33.4 × 10-6 K-1 

ev, 2a = 33.4 × 10-6 K-1 

⸫a = 16.7  10-6 K-1 

Avgiv Rvwb, a = 
L2 - L1

L1(T2-T1)
  

ev, L2´-L1´ = aL2(T2-T1) 

   = 16.7  10-6 K-1 0.02 m  20 k 

   = 6.68  10-6 m 

Avevi, a = 
L2´ - L1´

L2(T2-T1)
  

ev, L2´-L1´ = aL2(T2-T1) 

   = 16.7  10-6 K-1 0.05 m  20 k 

    = 1.67  10-5 m 

‡h‡nZz L2-L1 L2´-L1´ ‡m‡nZz Dfq Zv‡ii ˆ`N ©̈ cÖmviY 

mgvb n‡e bv | 

 

 

 

 

 14. wm‡jU †evW© 2019 

`yBwU ‰e ỳ¨wZK LuywUi ~̀iZ¡ 50 m Ges MÖx®§Kv‡j evqyi 

ZvcgvÎv 30 ˚C| 50.033 m ‰`‡N¨i Zvgvi Øviv LuywU ỳBwUi 

ms‡hvM †`Iqv nq| kxZKv‡j evqyi ZvcgvÎv 5 ˚C| [Zvgvi 

Zv‡ii fi 30 kg Ges Av‡cwÿK Zvc 400 J kg-1 K-1] 

K. eid we› ỳ Kv‡K e‡j?                                               

1 

L. ev ỳi k‡ãvËi kã e¨envi K‡i Kxfv‡e c_ P‡j? e¨vL¨v 

Ki| 2 

M. kxZKv‡j Zvgvi Zvi KZUyKy Zvckw³ eR©b Ki‡e?             

3 

N.kxZKv‡j D³ ZviwU wQu‡o hvevi m¤¢vebv Av‡Q wK bv-  

  MvwYwZKfv‡e we‡kølY Ki|                                          

4 

14 bs cÖ‡kœi DËi 

K  cÖgvY Pv‡c †h ZvcgvÎvq eid M‡j cvwb nq A_ev weï× 

cvwb R‡g eid nq, Zv‡K wbb¥w ’̄iv¼ ev eidwe› ỳ e‡j| 

L ev ỳi †Pv‡L †`L‡Z cv‡i bv| ev ỳi c_ Pjvi Rb¨ k‡ãvËi 

Zi½ e¨envi K‡i| ev ỳi Pjvi mgq µgvMZ wewfbœ K¤úv‡¼i 

k‡ãvËi Zi½ m„wó K‡i| G Zi½ Pvwiw`‡K Qwo‡q c‡o| 

mvg‡b hw` cÖwZeÜK _v‡K Zvn‡j Zv‡Z evav †c‡q G Zi½ 

cÖwZdwjZ n‡q ev ỳ‡ii Kv‡b wd‡i Av‡m| ev ỳi Zvi m„ó kã 

Zi½ Ges cÖwZaŸwb †kvbvi ga¨Kvi mgq e¨eavb I cÖwZdwjZ 

k‡ãi cÖK…wZ †_‡K cÖwZeÜ‡Ki Ae¯’vb Ges AvK…wZ m¤ú‡K© 

aviYv jvf K‡i Ges c_ Pjvi mgq †mB cÖwZeÜK cwinvi 

K‡i| 

M GLv‡b,  

Zvgvi Zv‡ii fi, m = 30kg 

Av‡cwÿK Zvc, s = 400 J kg-1 K-1 

ZvcgvÎv n«vm cvq, T2 – T1 = 30˚C - 5 ˚C 

                                   = 25˚C = 25 K  

Zvckw³ eR©b, Q = ? 

Avgiv Rvwb, Q = ms (T2-T1) 

        = 30 kg × 400 J kg-1 K-1×25 K 

        = 3× 105 J 

AZGe, kxZKv‡j Zvgvi Zvi 3× 105J Zvckw³ eR©b 

Ki‡e| 

N GLv‡b, ZvcgvÎvi cwieZ©b,T2-T1=25K 

  [ÔMÕ bs †_‡K cÖvß] 

Zv‡ii ‰`N©¨ cÖmviY mnM,α=16.7×10-6K-1 

Zv‡ii Avw` ‰`N©¨, L2 = 50.033 m 

Zv‡ii P~ovšÍ ˆ`N©¨, L1n‡j, 

Avgiv Rvwb, α = 
L2 – L1

 L2 (T2 – T1)
  

ev,  L2 – L1 = α L2 (T2 –T1) 

ev, L1 = L2 – α L2 (T2 –T1) 

= 50.033m- 16.7×10-6 K-1× 50.033m×25K 

= 50.0121m 

GLv‡b Zv‡ii P~ovšÍ ‰`N©¨ 50.0121 m hv LuywU ỳwUi ga¨eZ©x 

`~iZ¡ A‡cÿv †ekx| ZvB kxZKv‡j D³ ZviwU wQu‡o hvevi 

m¤¢vebv †bB| 

 

 

 15. ewikvj †evW© 2019 

400 gm f‡ii GKwU Zvgvi cv‡Î 900 c ZvcgvÎvi 500 

gm cvwb Av‡Q | 300 C ZvcgvÎvi 500 gm f‡ii 

100mm  
e¨v‡mi GKwU wb‡iU †MvjK cv‡Îi g‡a¨ †d‡j †`Iqv n‡jv | 

Zvgvi Av‡cwÿK Zvc 400 J kg-1 K-1
 

‡Mvj‡Ki Dcv`v‡bi Av‡cwÿK Zvc 200 J kg-1 K-1
 

cvwbi Av‡cwÿK Zvc 4200 J kg-1 K-1
 

‡Mvj‡Ki Dcv`v‡bi ˆ`N©̈  cÖmviY mnM 19 10-5 K-1  

K. myß Kv‡K e‡j?                                                      

1 

L. †fRv †g‡S ïKv‡bvi Rb¨ d¨vb Pvjv‡bv nq †Kb? e¨vL¨v 

Ki| 2 

M. wgkÖ‡Yi PyovšÍ ZvcgvÎv wbY©q Ki |                               

3 

N. wgkÖ‡Yi PzovšÍ ZvcgvÎvq †MvjKwU 10.5 mm e¨v‡mi wis 

Gi  



    g‡a¨ cÖ‡ek Kiv‡bv hv‡e wK bv- we‡kølY Ki|                   

4 

15 bs cÖ‡kœi DËi 

K †h Zvc c`v‡_©i ZvcgvÎvi cwieZ©b bv NwU‡q Ae ’̄vi 

cwieZ©b NUvq Zv‡K myß e‡j| 

L †fRv †g‡S ïKv‡bvi Rb¨ d¨vb Pvjv‡bv nq KviY- Avgv‡`i 

Pvicv‡ki evZvm Rjxqev®c Øviv m¤ú„³ bv _vK‡j Zv AviI 

Rjxqev®c aviY Ki‡Z cv‡i| d¨vb Pvjv‡j Av‡k cv‡ki 

evZvm †fRv †g‡Si cvwbi ms¯ú‡k© Av‡m Ges †mLvb †_‡K 

cvwb Rjxqev®c wn‡m‡e †kvlY K‡i d‡j †fRv †g‡S `ªæZ 

ïKvq| 

M GLv‡b Zvgvi Av‡cwÿK Zvc, Sc =400 J kg-1 K-1 

‡Mvj‡Ki Dcv`v‡bi Av‡cwÿK Zvc Ss =200 J kg-1 K-1 

cvwbi Av‡cwÿK Zvc Sw =4200 J  kg-1 K-1 

cvwbi fi, mw = 500gm=0.5 kg 

Zvgvi cv‡Îi fi, mc = 400gm=0.4 kg 

†Mvj‡Ki fi, ms = 500gm=0.5 kg 

awi,  

wgkÖ‡Yi PyovšÍ ZvcgvÎv T0 C 

Avgiv Rvwb, M„wnZ Zvc = ewR©Z Zvc 

ev, ms ss (T-30)= mc sc (90-T)+ mw sw (90-T) 

ev, T (ms ss + mc sc)= mc sc 900  +mw sw 900  +ms ss 

30 

ev, T =
𝑚𝑠𝑠𝑐+𝑚𝑤𝑠𝑤900 𝑚𝑠𝑠𝑐

𝑚𝑠𝑠𝑐+𝑚𝑐𝑠𝑐+𝑚𝑤𝑠𝑤
 

=(
0.4×400×90+0.5×4200×90+0.5×200×30

0.5×200+0.4×400+0.5×4200
)0C 

⸫ T=87.460C 

AZGe, wgkÖ‡Yi P~ovšÍ ZvcgvÎv 87.460C 

N GLv‡b, ‡Mvj‡Ki Dcv`v‡bi ˆ`N ©̈  cÖmviY mnM, 

α= 19x10-5 K-1
 

⸫‡Mvj‡Ki Dcv`v‡bi ˆ`N©̈  cÖmviY mnM, 

= 3 α=3×19×10-5 K-1=5.7×10-4 K-1 

ÔMÕ n‡Z cvB P~ovšÍ ZvcgvÎv 87.460C 

⸫ ZvcgvÎv e„w×, T2-T1 = (87.46-30) K 

                                 =57.46 K 

‡MvjKwUi Avw` AvqZb, V0 =
3

4
π (

100

2
𝑚𝑚)

3

 

                                    = 523600 mm3 

⸫ ‡MvjKwUi PzovšÍ AvqZb, 

V2 = V0 {1+y(T2-T1)} 

=523600 mm3 (1+5.7×10-4 K-1×57.46 K) 

=540749.0519 mm3 

‡MvjKwUi PzovšÍ e¨vmva© r2 n‡j, 

3

4
π 𝑟2 = 540749.0519 mm3 

ev, 𝑟2 =√
3x540749.0519

4×3.1416

3
mm3=50.54 

⸫ ‡MvjKwUi PzovšÍ e¨vm, d2 =2𝑟2=2× 50.54mm 

⸫ d2 = 101.08 mm 

‡h‡nZz d2 >100.5mm A_©vr †MvjKwUi PzovšÍ e¨vm wis Gi 

e¨vm A‡cÿv †ewk| AZGe, wgkÖ‡bi PzovšÍ ZvcgvÎvq 

†MvjKwU 100.5mm e¨v‡mi wis Gi g‡a¨ cÖ‡ek Kiv‡bv hv‡e 

bv | 

 16. w`bvRcyi †evW© 2019 

900 cm3 
AvqZ‡bi GKwU B¯úvZ L‡Ûi fi 7 kg | 

B¯úvZ LÛwU ZvcgvÎv 20℃ ‡_‡K 50℃ G DbœxZ Ki‡Z 

Zvc cÖ`vb Kiv n‡jv| B¯úv‡Zi ˆ`N¨ © cÖmviY mnM 11 × 10-

6 K-1
Ges Av‡cwÿK Zvc 460 J kg-1 K-1

| cvwbi Av‡cwÿK 

Zvc 4200 J kg-1K-1
| 

K. cÖK…Z cÖmviY Kv‡K e‡j ?                                          

1 

L. evZv‡mi Rjxq ev‡¯úi cwigvY Kxfv‡e ev¯úvqb wbqš¿Y 

K‡i- 

   e¨vL¨v Ki |                                                           

2 

M. DÏxc‡Ki ZvcgvÎv e„w×‡Z B¯úvZ L‡Ûi AvqZb cÖmviY 

wbY©q  

   Ki |                                                                  

3 

N. B¯úvZ L‡Ûi ZvcgvÎv e„w×‡Z cÖ‡qvRbxq Zvc Øviv 0℃  

   ZvcgvÎv 0.5 kg f‡ii eid‡K m¤ú~Y© Mjv‡bv m¤¢e wK bv ?  

   MvwYwZKfv‡e we‡kølY Ki |                                        

4 

16 bs cÖ‡kœi DËi 

K   Zij‡K †Kv‡bv cv‡Î bv †i‡L (hw` m¤¢e nq) Zvc w`‡j 

Zvi †h AvqZb cÖmviY n‡Zv Zv‡K Zi‡ji cÖK…Z cÖmviY e‡j 

| 

L  ‡h‡Kvb ZvcgvÎvq Zi‡ji ïaygvÎ DcwiZj †_‡K ax‡i 

ax‡i ev‡®c cwiYZ nIqvi cÖwµqv‡K ev®cvqb e‡j| evZv‡m 

Rjxqev‡®ci Dcw ’̄wZ hZ †ewk nq, ev®cvqb ZZ Kg nq| 

Ges Rjxqev‡®ci Dcw ’̄wZ Kg _vK‡j ev®cvqb †ewk nq| 

Gfv‡eB evZv‡mi Rjxq ev‡®ci cwigvY ev®cvqb wbqš¿Y 

K‡i| 

M GLv‡b, B¯úv‡Zi ‰`N©¨ cÖmviY mnM, α =11x10-6 K-1 

AvqZb cÖmviY mnM, 

 =3 α=3x11x10-6 K-1=3.3x 10-5 K-1 

B¯úvZ LÛwUi Avw` AvqZb, V2=900cm3 

ZvcgvÎv e„w×, T2-T1=(50-20)K=30K 

⸫ AvqZb cÖmviY, V2-V1= V1y (T2-T1) 

=90cm3×3.3×10-5 K-1 ×30K  
AZGe DÏxc‡Ki ZvcgvÎv e„w×‡Z B¯úvZ L‡Ûi AvqZb 

cÖmviY 0.891cm3 
n‡e| 

 

N B¯úv‡Zi Dcv`v‡bi Av‡cwÿK Zvc, S=400 J kg-1 K-1 

ZvcgvÎv e„w×, T2-T1=(50-20) K=30K 

B¯úv‡Zi fi, m = 7 kg 

B¯úv‡Zi ZvcgvÎv e„w×‡Z cÖ‡qvRbxq Zvc, 

          Q = ms(T2-T1) 



= 7 kg×460 J kg-1 K-1×30K=96600 J 
ei‡di fi, 

m1 = 0.5 kg 

lt = 334000 J kg-1 
eid Mj‡b cª‡qvRbxq Zvc, 

Qi = m1lf 

ev, Qi = 0.5 kg × 334000 J kg-1 

⸫ Qi = 167000 J 

‡h‡nZy, Q < QiA_v©r B¯úv‡Zi ZvcgvÎv e„w×‡Z cÖ‡qvRbxq 

Zvc 0 ℃ZvcgvÎvi 0.5 kg eid Mjv‡bvi Rb¨ cÖ‡qvRbxq 

Zvc A‡cÿv Kg | AZGe B¯úvZ L‡Ûi ZvcgvÎv e„w×‡Z 

cÖ‡qvRbxq Zvc Øviv 0 ℃ ZvcgvÎv 0.5 kg eid m¤ú~Y© 

Mjv‡bvi m¤¢e bq | 

 17. mKj †evW© 2018 

200°𝐶 ZvcgvÎvi R¡jšÍ GKwU Pzjvi cv‡k 15 °𝐶 ZvcgvÎvi 

GKwU 3 𝑘𝑔 f‡ii KwVb e ‘̄ ivLv n‡jv|d‡j wbw`ó mgq ci 

Gi ZvcgvÎv n‡jv 86 𝐹°| e ‘̄wUi Dcv`v‡bi Av‡cwÿK Zvc 

361 𝐽 𝑘𝑔−1𝐾−1
,eid Mj‡bi myßZvc 

336000 𝐽 𝑘𝑔−1
| 

K) Av‡cwÿK Zvc Kv‡K e‡j?                                        

1 

L) B¯úv‡Zi ‰`N¨ cÖmviY mnM 11 × 10 − 6 𝐾−1
 ej‡Z 

Kx  

    eySvq?              2  

M) e ‘̄wUi ZvcgvÎv 86 𝐹°  G †cŠQv‡Z Kx cwigvb Zvc 

†kvlY  

    Ki‡Z n‡q‡Q?              

3 

N) D‡jøwLZ wbw`ó mgq ci e ‘̄wU‡K 500 𝑔 MwjZ ei‡di 

VvÛv  

   cvwb‡Z †Q‡o w`‡j wgkÖYi m‡ev”P ZvcgvÎv KZ n‡e?     

   MvwbwZKfv‡e we‡kølb Ki|            4 

17 bs cÖ‡kœi DËi 

K  GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h 

cwigvb Zv‡ci cª‡qvRb nq Zv‡K H e¯‘i Dcv`v‡bi 

Av‡cwÿK Zvc e‡j| 

L  B¯úv‡Zi ˆ`N¨ cªmviY mnM 11 × 10−6𝐾−1
 ej‡Z 

eySvq 1 𝑚 ‰`‡N¨i †Kv‡bv B¯úvZ L‡Ûi ZvcgvÎv 1 𝐾 e„w× 

Ki‡j Zvi ˆ`N¨ 11 × 10−6 𝑚 

M  awi e Í̄yi †kvwlZ Zv‡ci cwigvb Q 

DÏxcK n‡Z, e ‘̄i Avw` ZvcgvÎv, 𝑇1 = 15°𝐶 

PyovšÍ ZvcgvÎv, 𝑇𝐹 = 86 °𝐶 

Av‡cwÿK Zvc, 𝑠 = 361 𝐽𝑘𝑔−1𝐾−1 

e¯Zzi fi , 𝑚 = 3 𝑘𝑔 

Avgiv Rvwb,  

 
𝑇𝐶

5
=

𝑇𝐹−32

9
 

ev, 9𝑇𝐶 = 5𝑇𝐹 − 160 

ev, 𝑇𝐶 =
5𝑇𝐹−160

9
=

5×86−160

9
= 30 °𝐶 

ZvcgvÎvi cwieZ©b, = 𝑇𝐶 − 𝑇1 

  = 30 °𝐶 − 15 °𝐶 = 15 °𝐶 =
15 𝐾 

Avevi, 𝑄 = 𝑚𝑠 (𝑇𝐶 − 𝑇1) 

= 3 𝑘𝑔 × 361 𝐽𝑘𝑔−1𝐾−1 × 15 𝐾 = 16245 𝐽 
MyZivs e ‘̄wUi †kvwlZ Zv‡ci cwieZ ©b |16245 𝐽 

N  M n‡Z cvB , e¯‘i PyovšÍ ZvcgvÎv, 𝑇1 = 30 °𝐶 

awi , wgkÖ‡Yi ZvcgvÎv 𝑇 °𝐶 

DÏxcK Abymv‡i , 

MwjZ ei‡di VvÛv cvwbi fi 𝑚𝑤 = 500𝑔 = 0.5𝑘𝑔 

KwVb e ‘̄i fi , 𝑚 = 3 𝑘𝑔 

KwVb e Í̄yi Av‡cwÿK Zvc 𝑠 = 361 𝐽𝑘𝑔−1𝐾−1
 

MwjZ ei‡di VvÛv cvwbi Av‡cwÿK Zvc, 

 𝑆𝑤 = 4200 𝐽𝑘𝑔−1𝐾−1
 

MwjZ ei‡di VvÛv cvwbi †ÿ‡Î, ZvcgvÎvi cwieZb, 

 = (𝑇 − 0)°𝐶 = 𝑇 𝐾 

KwVb e ‘̄i ZvcgvÎvi cwieZb, = (30 − 𝑇)°𝐶 

   = (30 − 𝑇) 𝐾 

KwVb e ‘̄i KZ… ©K ewR©Z Zv‡ci cwigvb 𝑄1 n‡j, 

 𝑄1 = 𝑚𝑠 (30 − 𝑇) 

 = 3 𝑘𝑔 × 361 𝐽 𝑘𝑔−1𝐾−1 × (30 − 𝑇)𝐾 

 = 32490 𝐽 − 1083 𝑇 𝐽 

Avevi, MwjZ ei‡di VvÛv cvwb KZ… ©K M„nxZ Zv‡ci cwigvb 

𝑄𝑊 n‡j, 

 𝑄𝑊 = 𝑚𝑤𝑠𝑤(𝑇 − 0 ) 

 = 0.5 𝑘𝑔 × 4200 𝐽𝑘𝑔−1𝐾−1 × 𝑇 𝐾 =
2100 𝑇𝐽 

Zvc cwigv‡ci gyjbxwZ Abymv‡i, 

 𝑄𝑤 = 𝑄1 

ev, 2100 𝑇 = 32490 − 1083 𝑇 

ev, 2100 𝑇 + 1083 𝑇 = 32490 

ev, 3183 𝑇 = 32490 

ev, 𝑇 =  
32490

3183
= 10.21 °𝐶 

AZGe, Dc‡ii MvwbwZK we‡kølb n‡Z ejv hvq †h, wgkÖ‡bi 

m‡ev©”P ZvcgvÎv n‡e| 10.21 °𝐶 | 

 18. XvKv †evW© 2017 

 

MÖx®§Kv‡j evqyi ZvcgvÎv hLb 10 ◦C e„w× cvq ZLb 

K~‡ci DcwiZj †_‡K cvwb 1 m ‡b‡g Av‡m| 

K. ch©vqKvj Kv‡K e‡j?                                         

1 

L. Zi½ kxl© I Zi½ cv` mg`kv m¤úbœ bq †Kb? e¨vL¨v 

Ki|  2 

evqyi ZvcgvÎv hLb 25◦C 

25m 

100m 

K~c

SZ



M. DÏxc‡K DwjøwLZ evqyi ZvcgvÎv e„w× dv‡ibnvBU †¯‹‡j 

KZ n‡e?                                                               

3 

N. K~‡ci gy‡L kã Ki‡j ZvcgvÎv e„w×i c~‡e© I c‡i 

cÖwZaŸwb  †kvbvi †ÿ‡Î †Kv‡bviƒc ZviZg¨ n‡e Kx? 

DË‡ii mc‡ÿ h_vh_ hyw³ Dc ’̄vcb Ki|                                      

4 

18bs cÖ‡kœi DËi 

K  Zi‡½i Dci ’̄ †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ 

Ki‡Z †h mgq cÖ‡qvRb †mB mgqB ch©vqKvj|  

L  AbycÖ¯’ Zi½ ¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq 

Ges Zi‡½ ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| AbycȪ ’ 

Zi½ chv©qKv‡ji A‡a©K mgq †Kv‡bv wbw ©̀ó w`‡K Zi½kxl© 

m„wó K‡i P‡j Ges evwK A‡a©K mgq Zvi wecixZ w`‡K 

Zi½cv` m„wó K‡i| GRb¨ Zi½kxl© I Zi½cv` mg`kv 

m¤úbœ nq bv wecixZ `kv m¤úbœ nq| 

M  GLv‡b, evqyi ZvcgvÎv TC = 25◦C 

dv‡ibnvBU †¯‹‡j ZvcgvÎv, TF = ? 

Avgiv Rvwb,
TC

 5
 = 

TF−32

 9  

ev, 5 TF −160=9 TC 

ev, 5 TF=9 ×25 +160 

ev, 5 TF=385 

 TF=77 

myZivs dv‡ibnvBU †¯‹‡j ZvcgvÎv 70◦F| 

ZvcgvÎv e„w× cvIqvi ci †mjwmqvm †¯‹‡ji cvV, 

TC

 5
 = 

TF−32

 9
 

ev,
TC

 5
 = 

TF−32

 9
 

ev, TF− 32 =63=63 + 32 

 TF=95 

dv‡ibnvBU †¯‹‡j cvV e„w× cv‡e = TF− TF 

                                              = 95 ◦F − 77 ◦F 

                                              = 18 ◦F 

N  awi, ZvcgvÎv e„w×i c~‡e© cÖwZaŸwb ‡kvbvi mgq t1 Ges 

ZvcgvÎv e„w×i ci cÖwZaŸwb ‡kvbvi mgq, t2 

T1 =0 ◦C= 273 K ZvcgvÎvq k‡ãi †eM,  

v0 = 330 m s-1
 

T2 = 25 ◦C = (273 +25) K = 298 K  

ZvcgvÎv k‡ãi †eM, v1 

Ges T3 = 25 ◦C + 25 ◦C  

= 35 ◦C = (273 +35) K = 308 K  

ZvcgvÎv k‡ãi †eM, v2 n‡j, 

v1 = v0√
T2

 T1
 = 330 ×√

298
 273 m s-1= 344.78 m s-

1 

Avevi, v2 = v0√
T2

 T1
 = 330 ×√

308
 273 m s-1 

             = 350.52 m s-1 
ZvcgvÎv e„w×i c~‡e© cvwbi DcwiZj ch©šÍ MfxiZv, 

           h1= (100 − 25) m = 75 m 
ZvcgvÎv e„w×i ci cvwbi DcwiZj ch©šÍ MfxiZv, 

           h2= (100 − 25+1) m = 76 m 
 

Avgiv Rvwb,  

         2h1= v1t1 

ev,t1= 
2h1

 v1
= 

2×75 m

344.78 m s-1= 0.4351 s 

ev,t2= 
2h2

 v2
= 

2×76 m

350.52 m s-1= 0.4336 s 

‡h‡nZz t1 ≠t2 †m‡nZz cÖwZaŸwb ‡kvbvi †ÿ‡Î Lye mvgvb¨ 

ZviZg¨ n‡e| A_©vr c~‡e©i †P‡q t1 −t2 = (0.4351 

−0.4336) s ev,0.0015 s Av‡MB cÖwZaŸwb ‡kvbv hv‡e| 

[Note cvV¨eB‡q evqy‡Z k‡ãi †eM 330 m s-1 
†`Iqv 

Av‡Q| hw`I ZvcgvÎvi K_v D‡jøL †bB| ZvB 0 ◦C 

ZvcgvÎvq k‡ãi †eM 330 m s-1
 a‡i mgvavb Kiv 

n‡q‡Q|] 

 
 

 19. ivRkvnx †evW© 2017 

 

 

ZvcgvÎv 30C e„w× Ki‡j wP‡Îi c„ôwUi †ÿÎdj 0.1 m2
 

e„w× N‡U|  

K. cybtwkjxfeb Kx? 1 

L. c`v‡_©i cøvRgv Ae ’̄v e¨vL¨v Ki| 2 

M. avZe LÐwUi ˆ`N©¨ cÖmviY mnM wbY©q Ki| 3 

N. H avZzi †ÿÎdj 6% e„w× Ki‡Z PvB‡j ZvcgvÎv 

KZ e„w× Ki‡Z n‡e? 4 

19 bs cÖ‡kœi DËi 

K  Pvc w`‡q KwVb e ‘̄‡K Zi‡j cwiYZ K‡i I Pvc n«vm K‡i 

Avevi KwVb Ae ’̄vq Avbv‡K cybtwkjxfeb e‡j| 

L  c`v‡_©i PZz_© Ae ’̄vi bvg cøvRgv| GB cøvRgv n‡jv AwZ 

D”P ZvcgvÎvq AvqwbZ M¨vm| cøvRgvi eo Drm n‡”Q m~h©| 

ZvQvov Ab¨vb¨ bÿÎ¸‡jvI cøvRgvi Drm| cÖvq K‡qK nvRvi 

wWMÖx †mjwmqvm ZvcgvÎvq cøvRgv Ae¯’vi DrcwË nq| M¨v‡mi 

b¨vq cøvRgvi †Kv‡bv wbw ©̀ó AvKvi ev AvqZb †bB| cøvRgv 

KYv¸‡jv Zwor cwievnx| wkí KviLvbvq cøvRgv UP© w`‡q avZe 

c`v_© KvUv nq| 

M   †`qv Av‡Q, avZe L‡Ði ˆ`N©¨, L = 4000 mm = 4 m 

 avZe L‡Ði cÖ¯’, B = 3000 mm = 3 m 

 ZvcgvÎv e„w×,  = 30C = 30 K 

 †ÿÎdj e„w×, A = 0.1 m2 

avZe L‡Ði Avw` †ÿÎdj, A1 = L  B = 4 m  3 m = 

12 m2 

 

3000 mm 

4000 mm 

wPò : 

avZe Lí 



†ÿÎ cÖmviY mnM,  = 
A

A1
 = 

0.1 m2

12 m2  30 K
 

 = 2.77  10−4 K−1 

avZe LÐwUi ˆ`N©¨ cÖmviY mnM,  n‡j 

   = 2 

 ev,  = 

2

 = 
2.77  10−4 K−1

2
 

   = 1.39  10−4 K−1 (Ans.) 

N  ÔMÕ Ask n‡Z cvB, 

avZe L‡Ði Avw` †ÿÎdj, A1 = 12 m2 

†ÿÎ cÖmviY mnM,  = 2.77  10−4 K−1 

cÖkœg‡Z, †ÿÎdj e„w×, A = A1  6% = 12 m2  
6

100
 

= 0.72 m2 
ZvcgvÎv e„w×,  n‡j, 

   = 
A

A1
 

 ev,  = 
A

A1  
 = 

0.72 m2

12 m2  2.77  10−4 K−1 

   = 216.6C 
AZGe, avZe LÐwUi †ÿÎdj 6% e„w× Ki‡Z PvB‡j 

ZvcgvÎv 216.6C e„w× Ki‡Z n‡e| 

 

 20. XvKv †evW© 2015 

 

 

  

K. c`v‡_©i cøvRgv Ae ’̄v Kv‡K e‡j?  1 

L. Zvgvi Av‡cwÿK Zvc 400Jkg–1K–1
 ej‡Z Kx 

†evSvq?  2 

M. 1bs cv‡Îi Zi‡ji ZvcgvÎv †Kjwfb †¯‹‡j KZ?  3 

N. 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× K‡i ỳB 

cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j Zvc mÂvj‡bi 

†ÿ‡Î Kx NU‡e Zv we‡kølY Ki|   4 

20 bs cÖ‡kœi DËi 

K  c`v‡_©i PZy_© Ae¯’v n‡jv cøvRgv| GB cøvRgv n‡jv AwZ 

D”P ZvcgvÎvq AvqwbZ M¨vm|  

L  Zvgvi Av‡cwÿK Zvc 400J kg–1K–1 ej‡Z †evSvq, 

1kg Zvgvi ZvcgvÎv 1K e„w× Ki‡Z 400J Zvc cÖ‡qvRb 

nq|   

M  †`Iqv Av‡Q,  

1bs cv‡Îi Zi‡ji ZvcgvÎv, F = 95F  

†ei Ki‡Z n‡e, †Kjwfb †¯‹‡j  ZvcgvÎv, K = ?  

Avgiv Rvwb,  
F – 32

9
 = 

K – 273

5
  

ev, 
95 – 32

9
 = 

K – 273

5
   

ev, K – 273 = 
5

9
  63 = 35  

 K = 273 + 35 = 308K (Ans.)   

N  2bs cv‡Îi Zi‡ji eZ©gvb ZvcgvÎv, C = 30C  

dv‡ibnvBU †¯‹‡j GB ZvcgvÎv F n‡j,  

F – 32

9
 = 

C

5
   

ev, F – 32 = 
9

5
 C  

 F = 32 + 
9

5
 C = 32 + 1.8  30  = 86 F  

myZivs 2bs cv‡Îi ZvcgvÎv 10F e„w× Ki‡j bZyb ZvcgvÎv 

n‡e = 86F + 10F = 96F > 95F (1g cv‡Îi Zi‡ji 

ZvcgvÎv) 

AZGe 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× K‡i ỳB 

cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j 2bs cv‡Îi Zij n‡Z 

wKQy cwigvY Zvc mÂvwjZ n‡q 1bs cv‡Îi Zi‡j cÖ‡ek 

Ki‡e| G‡Z Dfq cv‡Îi Zi‡ji ZvcgvÎv mgvb n‡q hv‡e 

Ges Zv‡ci mÂvjb eÜ n‡q hv‡e| 

 21. ivRkvnx †evW© 2015 

GKwU †ijjvB‡b 200m ˆ`‡N©¨i †jvnvi cvZ e¨en„Z n‡q‡Q| 

`yBwU cv‡Zi g‡a¨ 4 †m.wg. duvKv n‡q‡Q| ZvcgvÎv 

¯^vfvwe‡Ki †P‡q 10C †e‡o †Mj| †jvnvi ˆ`N©¨ cÖmviY mnM 

11.5  10–6K–1
|  

K. û‡Ki m~ÎwU wjL|  1 

L. GKwU cvwbc~Y© cv‡Î GKwU wWg †Q‡o w`‡j wWgwU Wz‡e 

hv‡e wKšÍy cvÎwU‡Z cwigvYgZ jeY wgwkÖZ K‡i 

wWgwU †Q‡o w`‡j †f‡m DV‡e †Kb? e¨vL¨v Ki|  2 

M. †jvnvi cv‡Zi ˆ`N©¨ cÖmviY wbY©q Ki|  3 

N. ZvcgvÎv 15C †e‡o †M‡j †ij jvBbwUi Dci Kx 

cÖfve co‡e? MvwYwZKfv‡e Bnvi djvdj we‡kølY 

Ki|  4 

21 bs cÖ‡kœi DËi 

K  w ’̄wZ ’̄vcK mxgvi g‡a¨ e Í̄yi  cxob Gi weK…wZi 

mgvbycvwZK|  

L  cwi®‹vi cvwbi NbZ¡ (cÖvq 1000 kgm–3) A‡cÿv jeYv³ 

cvwbi NbZ¡ (cÖvq 1024 kgm–3) †ewk nIqvq jeY wgwkÖZ 

cvwbi cøeZv †ewk A_©vr cwi®‹vi cvwbi Zyjbvq jeY wgwkÖZ 

cvwb‡Z Pv‡ci Rb¨ e Í̄y Dc‡ii w`‡K †ewk jwä ej Abyfe 

Ki‡e| ZvB jeY wgwkÖZ cvwb‡Z wWg †Q‡o w`‡j †f‡m DV‡e|  

M  GLv‡b,  Avw` ˆ`N©̈ , L0 = 200m  

 ZvcgvÎvi cv_©K¨,  = 10C = 10K  

 ˆ`N©¨ cÖmviY mnM,  = 11.5  10–6 K–1  

 ˆ`N©¨ cÖmviY, L = ? 

 

95F  

wPò: 1 bs cvò  

30C  

wPò: 2 bs cvò  



Avgiv Rvwb,  = 
L

L0
  

ev, L = L0  = 11.510–6K–1  200m 10K  

 L = 0.023 m  

 †jvnvi i‡oi ˆ`N©̈  cÖmviY 0.023m. (Ans) 

N  GLv‡b,  

 Avw` ˆ`N©̈ , L0 =  200m  

 ZvcgvÎvi cv_©K¨,  = 15C = 15 K  

 †jvnvi ˆ`N©¨ cÖmviY mnM,  = 11.5  10–6 K–1   

Avgiv Rvwb,  =  
L

L0
 

 ev, L =  L0   

 = 11.5 10–6 K–1200m 15K  
 = 0.0345 m  
 = 3.45 cm 

 †jvnvi cv‡Zi ˆ`N©¨ cÖmviY 3.45 cm| wKšÍy ỳB cv‡Zi 

gv‡S 4 †m.wg. dvKv _vKvq GB ˆ`N©¨ cÖmviY †ij jvBbwUi 

Dci †Kv‡bv cÖfve †dj‡e bv| ZvB ejv hvq 15C ZvcgvÎv 

evo‡j †ij jvB‡b †Kv‡bv mgm¨v m„wó n‡e bv| 

 22. w`bvRcyi †evW© 2017 

 1 wgUvi `xN© I 3 kg f‡ii GKwU `‡Ði ZvcgvÎv 30C 

†_‡K 50C G DbœxZ Ki‡Z 24000 J Zvc cÖ‡qvM Ki‡Z 

n‡jv Ges Bnvi ˆ`N©¨ cÖmviY n‡jv 2.34 × 10−4 m. Abyiƒc 

Ab¨ GKwU `‡Ði GKB ZvcgvÎv e„w×i Rb¨ ˆ`N©¨ cÖmviY n‡jv 

2.2 × 10−4 m|  
K. ZvcaviY ÿgZv Kx? 1 

L. Mjbv‡¼i Dci Pv‡ci cÖfve e¨vL¨v Ki| 2 

M. 1g `ÐwUi Av‡cwÿK Zvc wbY©q Ki| 3 

N. `Ð ỳBwUi ˆ`N©¨ cÖmviY wfbœ nevi KviY MvwYwZK 

hyw³mn we‡kølY Ki| 4 

22 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h cwigvY 

Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i ZvcaviY ÿgZv e‡j| 

L  c`v‡_©i Dci Pv‡ci n«vm-e„w×i Rb¨ Mjbv¼ cwiewZ©Z 

nq| Pv‡ci Rb¨ Mjbv‡¼i cwieZ©b ỳBfv‡e n‡Z cv‡i| 

i. KwVb †_‡K Zi‡j iƒcvšÍ‡ii mgq †hme c`v‡_©i AvqZb 

n«vm cvq (†hgb eid) Pvc evo‡j Zv‡`i Mjbv¼ K‡g hvq 

A_©vr Kg ZvcgvÎvq M‡j| 

ii. KwVb †_‡K Zi‡j iƒcvšÍ‡ii mgq †hme c`v‡_©i AvqZb 

†e‡o hvq (†hgb †gvg), Pvc evo‡j Zv‡`i Mjbv¼ †e‡o 

hvq A_©vr †ewk ZvcgvÎvq M‡j|  

M  DÏxcK n‡Z cvB,  

1g `‡Ði fi, m = 3 kg 

ZvcgvÎvi cv_©K¨,  = (50 − 30)C = 20C = 20 K 

cÖhy³ Zvc, Q = 24000 J 

Av‡cwÿK Zvc, S = ? 
Avgiv Rvwb, 

Q = mS  

ev, S = 
Q

m 
 = 

24000 J

3 kg  20 K
  = 400 J kg−1 K−1 

(Ans.) 

N  DÏxcK n‡Z cvB, 

 1g I 2q `‡Ði Avw` ˆ`N©¨, l = 1 m 

 1g `‡Ði ˆ`N©¨ cÖmviY, l1 = 2.34  10−4 m 

 2q `‡Ði ˆ`N©¨ cÖmviY, l2 = 2.2  10−4 m 

 Dfq `‡Ði ZvcgvÎv e„w×,  = (50 − 30)C = 20C 

= 20 K 
myZivs 1g `‡Ûi ˆ`N©¨ cÖmviY mnM,  

1 = 
l1

l
  = 

2.34  10−4 m

1 m  20 K
 = 1.17  10−5 

K−1 
Ges 2q `‡Ûi ˆ`N©̈  cÖmviY mnM, 

2 = 
l2

l
 = 

2.2  10−4 m

1 m  20 K
 = 1.1  10−5 K−1 

MvwYwZK we‡kølY †_‡K †`qv hvq, 1 > 2 
AZGe, `Ð ỳBwUi ˆ`N©¨ cÖmviY mnM wfbœ nevi Kvi‡Y `Ð 

`yBwUi ˆ`N©¨ cÖmviY wfbœ n‡q‡Q| 

 

 23. Kzwgjøv †evW© 2017 

Zvgvi Zv‡ii ZvcgvÎv 150C e„w× Kiv n‡jv| 

 

  

K. cvwbi ˆÎawe› ỳ Kx? 1 

L. Pvc, c`v‡_©i ZvcgvwÎK ag©− e¨vL¨v Ki| 2 

M. Zvgvi Zvi‡K DËß Ki‡Z cÖ‡qvRbxq Zv‡ci cwigvY 

wbY©q  

     Ki| 3 

N. ZvcgvÎv e„w×i ci D³ Zvgvi ZviwU 10.06 mm 

e¨vmwewkó wis-Gi g‡a¨ cÖ‡ek Kiv‡bv hv‡e wK-bv⎯ 

MvwYwZKfve we‡kølY  

     Ki|  4 

23 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c mnve¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j|  

L  wbw ©̀ó AvqZ‡bi GKwU Ave× cv‡Îi M¨v‡mi Pvc Gi 

ZvcgvÎvi Dci wbf©ikxj| ZvcgvÎv e„w× Ki‡j Pvc e„w× 

cvq| ZvB M¨v‡mi Pvc cwigvc K‡i ZvcgvÎv wbY©q Kiv hvq| 

myZivs Pvc, c`v‡_©i GKwU ZvcgvwÎK ag©| 

M  †`Iqv Av‡Q, 

 Zvgvi Zv‡ii ˆ`N©¨, l = 100 cm = 1 m 

 e¨vm, d = 10 mm 

 e¨vmva©, r = 5 mm = 5  10−3 m 

Av‡cwÿK Zvc, S = 400 J kg−1 K−1 

NbZ¡,  = 8960 kg m−3 

ZvcgvÎv e„w×,  = 150C = 150 K 

cÖ‡qvRbxq Zvc, H = ? 
Avgiv Rvwb, e ‘̄i fi, 

m = V =    r2l  

 
10 mm 

Zvgvi  Zvi  

100 cm 

 = 50.1  10–6 K–1 

S = 400 J kg–1 K–1 

 = 8960 kg m–3 



= 8960 kg m−3  3.1416  (5  10−3 m)2  
1 m 

= 0.7037 kg 
cÖ‡qvRbxq Zvc,  

H =  mS = 0.7037 kg  400 J kg−1 K−1  
150 K 

= 4.22  104 J (Ans.) 
N  †`Iqv Av‡Q, 

 AvqZb cÖmviY mnM,  = 50.1  10−6 K−1 

 myZivs ˆ`N©¨ cÖmviY mnM,  = 


3
 = 16.7  

10−6 K−1
 

ZvcgvÎv e„w×,  = 150C = 150 K 

Avw` e¨vm, d1 = 10 mm = 10  10−3 m 
cwiewZ©Z e¨vm, d2 = ? 

Avgiv Rvwb, ˆ`N©̈  cÖmviY mnM, 

 = 
d2 – d1

d1
  (e¨vmI GK cÖKv‡ii ˆ`N©̈ ) 

ev, d2 – d1 = d1   

 d2 = d1(1 +   ) 
= 10  10−3 m (1 + 16.7  10−6 K−1  150 

K) 
= 10.025  10−3 m  
= 10.025 mm 

†h‡nZz wiswUi e¨vm 10.06 mm Ges ZviwUi e¨vm n‡e 

10.025 mm myZivs ZviwU‡K wis Gi g‡a¨ cÖ‡ek Kiv‡bv 

hv‡e| 

 

 24. Kzwgjøv †evW© 2016 

10C ZvcgvÎvq eM©vKvi GKwU Zvgv I GKwU B¯úv‡Zi 

cv‡Zi cÖwZwUi †ÿÎdj 9m2
| Zvc w`‡q B¯úv‡Zi cv‡Zi 

ZvcgvÎv 50C G DbœxZ Kivq †ÿÎdj 9.012024m2
 

n‡jv| (Zvgvi †ÿÎ cÖmviY mnM 22.0  10−6K−1)  
K. GK †Kjwfb Kv‡K e‡j?  1 

L. m~‡h©i Pviw`‡K c„w_exi MwZ Kx ai‡bi MwZ? e¨vL¨v 

Ki|  2 

M. Zvgvi AvqZb cÖmviY mnM wbY©q Ki| 3 

N. ZvcgvÎv e„w× K‡i Zvgvi cvZwU‡K B¯úv‡Zi cv‡Zi 

Dci mgvcvwZZ Kiv m¤¢e n‡e Kx? MvwYwZKfv‡e 

we‡kølY K‡i gZvgZ `vI|  4 

24 bs cÖ‡kœi DËi 

K  cvwbi ˆÎawe›`yi ZvcgvÎvi 
1

273.16
 fvM‡K GK †Kjwfb 

e‡j| 

L  m~‡h©i Pviw`‡K c„w_exi MwZ ch©ve„Ë MwZ, KviY cÖwZ 365 

w`‡b c„w_ex m~h©‡K GK evi cÖ`wÿY K‡i c~‡e©i Ae ’̄v‡b wd‡i 

Av‡m Ges cybivq GKB w`‡K Pj‡Z _v‡K| 

M  †`Iqv Av‡Q, 

 Zvgvi †ÿÎ cÖmviY mnM,  = 22.0  10–6 K–

1 

 
Zvgvi AvqZb cÖmviY mnM,  = ? 

 Zvgvi ˆ`N©¨ cÖmviY mnM =  

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 cv‡Zi cÖv_wgK †ÿÎdj, A1 = 9 m2 

 Zvgvi cv‡Zi cÖv_wgK ZvcgvÎv, 1 = 10C = 283 K 

Zvgvi cvZwU 50C ZvcgvÎvi B¯úv‡Zi cv‡Zi mv‡_ 

mgcvwZZ n‡Z n‡j Zvgvi cv‡Zi PzovšÍ †ÿÎdj n‡Z n‡e, A2 
= 9.012024 m2 
Zvgvi †ÿÎ cÖmviY mnM,  = 22.0  10–6 K–1 

Zvgvi cv‡Zi PzovšÍ ZvcgvÎv 2 n‡j, 

 = 
A2 – A1

A1 (2 – 1)
 

ev, 2 – 1 = 
A2 – A1

A1
 

 2 = 
A2 – A1

A1
 + 1 = (

9.012024 – 9

9  22.0  10–6
 + 283) K 

 = (60.73 + 283) K = 343.73 K = 70.73C 
Zvgvi cvZwUi ZvcgvÎv 70.73C Kiv n‡j 50C 
ZvcgvÎvi B¯úv‡Zi cv‡Zi Dci mgcvwZZ n‡e| 

 25. Kzwgjøv †evW© 2015 

 36.89C ZvcgvÎvq GKwU `‡Ði ˆ`N©¨ 100m| ZvcgvÎv 

e„w× †c‡q 66.89C nIqvq Gi ˆ`N©¨ 100.033m nq| 

K. eid we› ỳ Kv‡K e‡j? 1 

L. †ij jvB‡b †hLv‡b ỳBwU †jvnvi evi wgwjZ nq 

†mLv‡b duvK _v‡K †Kb? 2 

M. †mjwmqvm †¯‹‡j ZvcgvÎv 36.89C n‡j H 

ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e wbY©q Ki| 3 

N. DÏxc‡Ki `ÛwU wK‡mi ˆZwi? MvwYwZK hyw³mn 

gZvgZ `vI| 4 

25 bs cÖ‡kœi DËi 

K  cÖgvY Pv‡c †h ZvcgvÎvq GK UzKiv eid Mj‡Z ïiæ K‡i 

Zv‡K eid we› ỳ e‡j|  

L  †ij jvBb B¯úv‡Zi ˆZwi nq| jvB‡bi Ici w`‡q hLb 

†Uªb P‡j ZLb Nl©‡Yi Kvi‡Y Ges m~‡h©i DËv‡c jvB‡bi 

ZvcgvÎv A‡bK Lvwb e„w× cvq| ZvcgvÎvi GB e„w×i d‡j 

avZe Dcv`v‡b ˆZwi †ij jvBb ˆ`‡N©¨ cÖmvwiZ nq| G mgq 

cvkvcvwk Aew ’̄Z `ywU jvB‡bi gv‡S duvKv bv _vK‡j †ijjvBb 

euvKv n‡q †h‡Zv Ges †Uªb ỳN©Ubv NU‡Zv| G Kvi‡Y †ijjvB‡b 

†hLv‡b ỳwU †jvnvi evi wgwjZ nq †mLv‡b duvKv _v‡K| 

M  †`Iqv Av‡Q, 

†mjwmqvm †¯‹‡j ZvcgvÎv, C = 36.89C 

†ei Ki‡Z n‡e, dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 

Avgiv Rvwb, 
F − 32

9
 = 

C

5
 

ev, F − 32 = 
9

5
 C 

 F = 
9

5
 C + 32 = 1.8  36.89 + 32 = 98.402F 

(Ans.) 



N  DÏxcK g‡Z, 

`‡Ði Avw` ˆ`N©¨, l1 = 100m 

cwiewZ©Z ˆ`N©̈ , l2 = 100.033m 

ZvcgvÎv e„w×,  = 66.89C − 36.89C = 30C = 

30K 
DÏxc‡Ki `ÛwUi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM  n‡j, 

l 2 = l1 (1 + ) ev, 1 +  = 
l2

 l1
 ev,  = 

l2

 l1
 − 

1 

  = 

l2

 l1
 − 1


 = 

100.033m

100m
 − 1

30K
  

 = 11  10−6K−1 

Avgiv Rvwb, B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  10−6K−1
| 

myZivs DÏxc‡Ki `ÐwU B¯úv‡Zi ˆZwi| 

 26. PÆMÖvg †evW© 2016 

GKwU KviLvbvq wZbwU mxmvi cv‡Zi Dci 1, 2 Ges 3 bs 

†j‡fj jvMv‡bv Av‡Q| cÖwZwU cv‡Zi †ÿÎdj 4m2
| 1 bs 

cvZwU‡K 175C ch©šÍ DËß Kivq †ÿÎdj nq 4.033m2
| 

2 bs Ges 3 bs cvZ ỳBwU‡K h_vµ‡g 150C Ges 170C 

ch©šÍ DËß Kiv n‡jv| [Kÿ ZvcgvÎv wQj 25C]  
K. ev®úvq‡bi msÁv `vI|  1 

L. GKB D”PZvwewkó GKwU eo cvÎ I GKwU †QvU cv‡Î 

mgcwigvY cvwb ivL‡j, †Kvb cv‡Îi cvwb ª̀æZ 

ev®úvwqZ n‡e Ges  

     †Kb?  2 

M. 1 bs cvZwUi †ÿÎ cÖmviY mnM wbY©q Ki| 3 

N. Zvc cÖ‡qv‡M 2 I 3 bs cvZ `yBwUi †ÿÎd‡ji 

cwieZ©b mgvb bq; MvwYwZKfv‡e we‡kølY Ki|  4 

26 bs cÖ‡kœi DËi 

K  †h †Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i 

ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| 

L  cvwbi ev®úvqb Gi DòZv, Gi Dci evqyi Pvc, evqyi 

ï®‹Zv, cvwbi DcwiZ‡ji †ÿÎdj BZ¨vw`i Ici wbf©i K‡i| 

GKB D”PZv wewkó cvwb GKB ¯’v‡b ivLv n‡j evqyi Pvc, 

ï®‹Zv GKB nq wKš‘ cvwbi DcwiZ‡ji †ÿÎdj †ewk n‡j 

†ewk ’̄vb Ry‡o cvwb ev®úvqxZ nIqvi my‡hvM cvq| GKB 

cwigvY cvwb eo I †QvU cv‡Î ivL‡j eo cv‡Îi cvwbi 

DcwiZ‡ji †ÿÎdj †ewk nq e‡j eo cv‡Îi cvwbi ev®úvqb 

`ªæZ nq| 

M  DÏxcK n‡Z cvB, 1bs cv‡Zi 

 Avw` †ÿÎdj, A1 = 4m2 

 P‚ovšÍ †ÿÎdj, A2 = 4.033m2 

 Kÿ ZvcgvÎv, 1 = 25 C = 298 K 

 P‚ovšÍ ZvcgvÎv, 2 = 175 C = 448 K 

 †ÿÎ cÖmviY mnM,  = ? 

Avgiv Rvwb,   = 
A2 − A1

A1(2 − 1)
 

 = 
4.033 − 4

4(448 − 298)
 

 = 5.5  10−5 K−1 (Ans.) 

N  2 I 3 bs cv‡Zi, Avw` †ÿÎdj, A1 = 4m2 

2 bs cv‡Zi ZvcgvÎv e„w×, 2 = (150 − 25)C 

 = 125C = 125 K 

3 bs cv‡Zi ZvcgvÎv e„w×, 3 = (170 − 25)C 

 = 145C  = 145 K 
ÔMÕ Ask n‡Z cvB, 

†ÿÎ cÖmviY mnM,  = 5.5  10−5 K−1 

2bs cv‡Zi †ÿÎd‡ji cwieZ©b A2 n‡j,  = 
A2

A12

 

 ev, A2 =   A1  2 

 = 5.5  10−5  4 

 125 
 = 0.0275 m2 

3bs cv‡Zi †ÿÎd‡ji cwieZ©b A3 n‡j,  = 
A3

A13

 

 ev, A3 =   A1  3 

 = 5.5  10−5  4 

 145 
 = 0.0319 m2 

jÿ¨ Kwi, A2  A3 

AZGe, Zvc cÖ‡qv‡M 2 Ges 3 bs cvZ ỳBwUi †ÿÎd‡ji 

cwieZ©b mgvb bq| 

 27. PÆMÖvg †evW© 2015 

2m ˆ`‡N©¨i GKwU †jvnvi `‡Ð Zvc w`‡q Zvi ZvcgvÎv 10C 
e„w× Kiv n‡jv| G‡Z `‡Ði ˆ`N©¨ mvgvb¨ e„w× †cj| †jvnv I 

Zvgvi ˆ`N©¨ cÖmviY mnM h_vµ‡g 11.6  10–6K–1
 Ges 

16.7  10–6 K–1   
K. cybtwkjxfeb Kx?  1 

L. iƒcvi Av‡cwÿK Zvc 230J kg–1K–1 ej‡Z Kx 

†evSvq?  2 

M. ewa©Z ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e Zv wbY©q 

Ki|  3 

N. hw` `ÐwU Zvgvi n‡Zv Z‡e Zvi ˆ`N©¨ cÖmviY wK GKB 

n‡Zv? MvwYwZK hyw³mn we‡kølY Ki|  4 

27 bs cÖ‡kœi DËi 

K  Pvc w`‡q KwVb e Í̄y‡K Zi‡j cwiYZ K‡i I Pvc n«vm K‡i 

Avevi KwVb Ae ’̄vq Avbv‡K cybtwkjxfeb e‡j|  

L  iƒcvi Av‡cwÿK Zvc 230 Jkg–1K–1 ej‡Z †evSvq 1kg 

iƒcvi ZvcgvÎv 1K e„w× Ki‡Z 230J cwigvY Zv‡ci `iKvi 

nq|  

M  †mjwmqv‡m †¯‹‡j ZvcgvÎv e„w× = 10C 
Avgiv Rvwb, 

†mjwmqvm †¯‹‡j ZvcgvÎvi 1 cwieZ©‡b dv‡ibnvBU †¯‹‡j 

ZvcgvÎv 
9

5
  cwiewZ©Z nq| 

 dv‡ibnvBU †¯‹‡ji ZvcgvÎvi cwieZ©b = 
9

5
   10  

  = 18  (Ans.) 
N  †jvnvi `‡Ûi Rb¨,  

Avw` ˆ`N©̈ , L0 = 2m  

†jvnvi ˆ`N©¨ cÖmviY mnM,  = 11.6  10–6K–1  

ZvcgvÎv e„w×,  = 10C = 10 K  

 †jvnvi `‡Ûi ˆ`N©̈  e„w×, L = L0  4  



  = 2m  11.6  10–6K–1 
 10K  
  = 0.000232 m  
Zvgvi `‡Ûi Rb¨,  

Avw` ˆ`N©̈ , L0 = 2m  

Zvgvi ˆ`N©¨ cÖmviY mnM  = 16.7  10–6K–1  

ZvcgvÎv e„w×,  = 10K  

 Zvgvi `‡Ûi ˆ`N©¨ e„w×, L = L0    

 = 2m = 16.7  10–6  
10K  
 = 0.000334m 
†h‡nZy 0.000232m  0.000334m 

A_©vr L  L  
myZivs hw` `ÛwU Zvgvi n‡Zv Z‡e Zvi ˆ`N©¨ cÖmvi‡Yi cwigvY 

GKB n‡Zv bv| 

 28. wm‡jU †evW© 2017 

 
      

K. GK †Kjwfb Kv‡K e‡j? 1 

L. Ng©v³ †`‡n cvLvi evZvm VvÐv Abyf‚Z nq †Kb? e¨vL¨v 

Ki| 2 

M. B e ‘̄i ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki| 3 

N. A cv‡Îi ïay Zij I B e¯‘i ZvcgvÎv 30C e„w× 

Ki‡Z †KvbwU‡Z KZ †ewk Zv‡ci cÖ‡qvRb n‡e 

MvwYwZKfv‡e we‡kølY Ki| (4C ZvcgvÎvq 1 c.c. 

cvwbi fi 1 gm) 4 

28 bs cÖ‡kœi DËi 

K  cvwbi ˆÎa we› ỳi ZvcgvÎvi 
1

273.16
 Ask‡K GK 

†Kjwfb e‡j| 

L  Avgiv Rvwb, cvwb memgq ev®úvqxZ n‡Z _v‡K| G 

ev®úvqb wbf©i K‡i Gi Avkcv‡k Dcw ’̄Z Rjxq ev‡®úi 

Dci| Rjxq ev®ú †ewk n‡j ev®úvqb ax‡i nq| Avgv‡`i 

Ng©v³ †`n †_‡K ev®úvq‡bi d‡j Gi Pvicv‡k Rjxq ev‡®úi 

cwigvY †ewk _v‡K| cvLvi evZvm G Rjxq ev®ú‡K mwi‡q 

†`q d‡j ev®úvqb ª̀æZ nq| Avgiv Av‡iv Rvwb ev®úvq‡bi 

mgq myß Zv‡ci cÖ‡qvRb| Nvg ev®úqv‡bi mgq kixi †_‡K 

Zvc MÖnY K‡i d‡j VvÐv Abyf‚Z nq|  

M  †`Iqv Av‡Q, 

†mjwmqvm †¯‹‡j B e ‘̄i ZvcgvÎv, C = 4C 

dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 
Avgiv Rvwb, 

 
F − 32

9
 = 

C

5
 = 

4

5
 

 ev, 5F − 160 = 36 

  F = 
160 + 36

5
 = 39.2 F (Ans.) 

N  A cv‡Îi e¨vmva©, r = 5 cm = 0.05 m 

 A cv‡Î cvwb D”PZv, h = 20 cm = 0.2 m 

 A cv‡Îi cvwbi AvqZb, V =  r2h 

 = 3.1416  (0.05 m)2  
0.2 m 
 = 1.57  10−3 m3 

cvwbi NbZ¡,  = 1000 kg m−3 
myZivs cvwbi fi,  

m1 = V   = 1.57  10−3 m3  1000 kg m−3 
= 1.57 kg 

Av‡cwÿK Zvc, S1 = 4200 J kg−1 K−1 

Dfq †ÿ‡Î ZvcgvÎv e„w×,  = 30C = 30 K 

cÖ‡qvRbxq Zvc, H1 = ? 
Avgiv Rvwb,  

 H1 = m1S1  = 1.57 kg  4200 J kg−1 K−1 

 30 K 

 = 1.978  105 J 
Avevi, B e ‘̄i †ÿ‡Î, 

 Av‡cwÿK Zvc, S2 = 1700 J kg−1 K−1 

 fi, m2 = 5 gm = 5  10−3 kg 

 cÖ‡qvRbxq Zvc, H2 = ? 

myZivs,  H2 = m2S2  

 ev, H2 = 5  10−3 kg  1700 J kg−1 K−1  30 

K 

  H2 = 2.55  102 J 

†h‡nZz H1  H2 myZivs cvwbi ZvcgvÎv e„w×‡Z †ewk Zv‡ci 

cÖ‡qvRb n‡e| 

 29. h‡kvi †evW© 2017 

23C ZvcgvÎvi 500 g f‡ii Zvgvi cv‡Î 75C ZvcgvÎvi 

200 mL cvwb ivLv nj| d‡j Zvc Av`vb-cÖ`v‡bi d‡j 

Df‡qi P‚ovšÍ ZvcgvÎv nj 65C. Zvc †`qvi d‡j cvwbi 

AvcvZ ms‡KvPb nq 1.49 mL. 
(GLv‡b Ab¨ †Kv‡bvfv‡e Zv‡ci Av`vb-cÖ`vb nqwb) 

Zvgvi AvqZb cÖmviY mnM 50.1 × 10−6 K−1
 cvwbi NbZ¡ 

1000 kg m−3
 (a‡i)| [ms‡kvwaZ]  

K. NbZ¡ Kv‡K e‡j? 1 

L. †Kv‡bv e ‘̄‡K Zi‡j wbgw¾Z Ki‡j IRb nvivq e‡j 

g‡b nq †Kb− e¨vL¨v Ki| 2 

M. cvwbi cÖK…Z ms‡KvPb wbY©q Ki| 3 

N. D³ NUbvq P‚ovšÍ ZvcgvÎv Av‡iv 5C e„w× Ki‡Z 

AwZwi³ KZUzKz cvwbi cÖ‡qvRb− MvwYwZKfv‡e e¨vL¨v 

Ki| 4 

29 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i GKK AvqZ‡bi fi‡K Zvi Dcv`v‡bi NbZ¡ 

e‡j| 

L  †Kv‡bv e ‘̄‡K Zi‡j wbgw¾Z Ki‡j Gi Dci EaŸ©gyLx ej 

ev cøeZv KvR K‡i| G Kvi‡Y IRb nvivq e‡j g‡b nq| 

wbgw¾Z e ‘̄i Dci wµqviZ GB EaŸ©gyLx ej ev cøeZv e ‘̄ 

KZ©„K AcmvwiZ Zi‡ji IR‡bi mgvb| e ‘̄i IRb n‡Z GB 

cøeZv we‡qvM Ki‡j wbU ej cvIqv hvq hv e ‘̄i IRb †_‡K 

Kg| ZvB Zi‡j wbgw¾Z e ‘̄ IRb nvivq e‡j g‡b nq| 

M  †`Iqv Av‡Q, 

cvwbi AvcvZ cÖmviY, Va = 1.49 mL = 1.49  10−6 

m3 

ZvcgvÎv 4C 

e¨vmva© 5 cm 

20 cm 

A 
ZvcgvÎv 4C 

fi 5 gm 

Av‡cw¶K Zvc 1700 J kg–1 

B 



 cv‡Îi Avw` ZvcgvÎv, 1 = 23C 

 P‚ovšÍ ZvcgvÎv, 2 = 65C 

 Avw` AvqZb, V1 = 200 mL = 200  10−6 m3 

 Zvgvi AvqZb cÖmviY mnM,  = 50.1  10−6 K−1 

 cv‡Îi cÖmviY (AvqZb e„w×),Vg = ? 
 cvwbi cÖK…Z cÖmviY = ? 

Avgiv Rvwb, 

   = 
V2 − V1

V1(2 − 1)
 

 ev, V2 − V1 = V1(2 − 1) 

 ev, V2 − V1 = 50.1  10−6  200  10−6  42 

  Vg = 4.2  10−7 m3 

  cv‡Îi ms‡KvPb = − vg = − 4.2 × 10−7 m3 

 cvwbi cÖK…Z ms‡KvPb = AvcvZ ms‡KvPb + cv‡Îi 

ms‡KvPb 

 ev, Vr = 1.49  10−6 m3 − 4.2  10−7 m3 

 ev, Vr = 1.07  10−6 m3 

  Vr = 1.07  10−3L (Ans.) 
N  †`Iqv Av‡Q, 

 Zvgvi fi, mc = 0.5 kg 

 cvwbi cÖv_wgK ev Avw` ZvcgvÎv, 1 = 75C 

 Zvgvi cv‡Îi Avw` ZvcgvÎv, 1 = 23C 

 5 e„w×‡Z Df‡qi P‚ovšÍ ZvcgvÎv, 2 = (65+5)C 

  = 70C 
 cvwbi Av‡cwÿK Zvc, SW = 4200 J kg−1 K−1 

 Zvgvi Av‡cwÿK Zvc, SC = 400 J kg−1 K−1 

cvwbi fi = mW 

cvwb KZ…©K ewR©Z Zvc, = Q1 = mW  SW  (75 − 

70) 
 Zvgvi cv‡Î KZ…©K M„nxZ Zvc = Q2 = mC  SC  (70 

− 23) 
†h‡nZz, Q1 = Q2 

 ev, mW  SW  (75 − 70) = mC  SC  (70 − 23) 

 ev, mW  4200  5 = 0.5  400  47 

 ev, mW = 
0.5  400  47

4200  5
 

  mW = 0.448 kg 

cvwbi AvqZb, V  = 
mW


 = 

0.448 kg

1000 kg m−3 = 4.48  10−4 

m3 
 = 0.448 L  [1 m3 = 1000 L] 
 = 448 mL 
 AwZwi³ cvwb jvM‡e = (448 − 200) mL 

 = 248 mL (Ans.) 
 
 30. h‡kvi †evW© 2015 

 0.5 kg f‡ii GKwU Zv‡i 1950J Zvc cÖ‡qvM Kivq Gi 

ZvcgvÎv e„w× Ges †kl ˆ`N©¨ h_vµ‡g 30K Ges 

100.033m n‡jv| 

   

K. fvwY©qvi aªæeK Kv‡K e‡j?  1 

L. 371K ZvcgvÎvq cvwb dzUv‡bv m¤¢eÑ e¨vL¨v Ki|  2 

M. Zv‡ii Dcv`v‡bi Av‡cwÿK Zvc wbY©q Ki|  3 

N. Zv‡ii Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m 

D”PZvwewkó †Kv‡bv duvcv Nb‡Ki wfZ‡i cÖ‡ek 

Kiv‡bv m¤¢e n‡e wK? MvwYwZK we‡køl‡Yi gva¨‡g 

gZvgZ `vI|  4 

30 bs cÖ‡kœi DËi 

K  g~j †¯‹‡ji ÿz`ªZg GK fv‡Mi †P‡q fvwb©qvi †¯‹‡ji GK 

fvM hZUzKz ÿz`ªZi †m cwigvY‡K ˆ`N©¨ cwigvcK h‡š¿i 

fvwb©qvi aªæeK e‡j|  

L  371 K = (371 – 273)C = 98C = 100C – 

2C 
Avgiv Rvwb, evqyPvc 2.7 cm cwigvY n«vm †c‡j cvwbi 

ùzUbvsK 1C cwigvY n«vm cvq| myZivs evqyPvc 2.7 cm  

2 = 5.4 cm cwigvY n«vm †c‡q (76 cm – 5.4 cm) = 

70.6 cm n‡j cvwbi ùzUbvsK 2C n«vm cv‡e| ZLb cvwbi 

ùzUbvsK n‡e 98C ev 371K| myZivs 371K ZvcgvÎvq 

cvwb dzUv‡bv m¤¢e|   

M  †`Iqv Av‡Q,  

 cÖhy³ Zvc, Q = 1950 J  

 Zv‡ii fi, m = 0.5 kg  

 ZvcgvÎv e„w×,  = 30 K  

†ei Ki‡Z n‡e, Zv‡ii Dcv`v‡bi Av‡cwÿK Zvc, S = ?  

Avgiv Rvwb, Q = mS 

 S = 
Q

m
 = 

1950J

0.5kg  30K
  = 130 Jkg–1K–1 

(Ans.)  

N  Avgiv Rvwb, mxmvi Av‡cwÿK Zvc 130 Jkg–1K–1
 

myZivs ZviwU mxmvq ˆZwi| Gi ˆ`N©¨ cÖmviY mnM,  

 = 27.6  10–6K–1
 (Rvbv Av‡Q)  

 †kl ˆ`N©¨, L2 = 100.033 m  

ZvcgvÎv e„w×,  = 30 K  

Avw` ˆ`N©̈  L1 n‡j, L2 = L1(1 + )  

ev, L1 = 
L2

1 + 
  

 = 
100.033m

1 + 27.6  10–6K–1  30K
  

 = 99.95 m  
99.95m ˆ`‡N©¨i Zvi Øviv wis ˆZwi Kiv n‡j g‡b Kwi, H 

wis‡qi e¨vm D  

 D = 99.95m  

 D = 
99.95m


 = 

99.95m

3.1416
 = 31.815 m < 32 m 

(Nb‡Ki D”PZv)  

myZivs Zv‡ii Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m D”PZv 

wewkó †Kv‡bv duvcv Nb‡Ki †fZ‡i cÖ‡ek Kiv‡bv m¤¢e| 

 31. ewikvj †evW© 2016 

GKwU Zvgvi Zv‡ii ˆ`N©¨ 25C ZvcgvÎvq 100m. ZvcgvÎv 

e„w×i d‡j ZviwUi ˆ`N©¨ 100.02m nq| ZviwUi ˆ`N©¨ cÖmviY 

mnM 16.7  10−6K−1
|  

K. Av‡cwÿK Zvc Kx?  1 

L. ZvcgvÎv e„w×i d‡j c`v‡_©i cÖmviY N‡U †Kb?  2 

M. ZviwUi ZvcgvÎv KZ wWwMÖ e„w× Kiv n‡qwQj? 3 



N. Dc‡ii ZviwU hw` A¨vjywgwbqv‡gi n‡Zv Ges ZviwUi 

ˆ`N©¨ 100.02m nIqvi Rb¨ 875C ZvcgvÎv 

cÖ‡qvRb n‡Zv Z‡e Zzwg Kx ZviwUi AvqZb cÖmviY 

mnM wbY©q Ki‡Z cvi‡Z? MvwYwZKfv‡e e¨vL¨v Ki|  4 

31 bs cÖ‡kœi DËi 

K  GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv- GK GKK evov‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i Dcv`v‡bi 

Av‡cwÿK Zvc e‡j| 

L  ZvcgvÎv e„w×i d‡j mKj c`v_©B cÖmvwiZ nq| hLb 

†Kv‡bv e ‘̄ DËß nq ZLb e¯‘wUi cÖ‡Z¨K AYyi Zvckw³ Z_v 

MwZkw³ e„w× cvq| KwVb c`v‡_©i †ejvq AvšÍtAvYweK e‡ji 

wecix‡Z AYy¸‡jv Av‡iv ewa©Z kw³‡Z ¯úw›`Z n‡Z _v‡K d‡j 

mvg¨ve ’̄vb †_‡K AYy¸‡jvi miY e„w× cvq| ZvcgvÎv e„w×i 

d‡j KwVb e¯‘i g‡a¨ AYy¸‡jv hLb Kuvc‡Z _v‡K ZLb GKB 

kw³ wb‡q wfZi w`‡K hZUv m‡i Avm‡Z cv‡i, evB‡ii w`‡K 

Zvi †P‡q †ewk m‡i †h‡Z cv‡i| Gi d‡j cÖ‡Z¨K AYyi Mo 

mvg¨ve ’̄vb evB‡ii w`‡K m‡i hvq Ges e ‘̄wU cÖmviY jvf 

K‡i| Zij c`v‡_©i †ejvq AvšÍtAvYweK e‡ji cÖfve Kg e‡j 

Zv‡ci Kvi‡Y Gi cÖmviY †ewk nq| evqexq c`v‡_©i †ejvq 

ZvcgvÎv e„w×i d‡j AYy¸‡jvi QyUvQywU e„w× cvq| Zvcxq 

cÖmviY M¨vmxq c`v‡_© me‡P‡q †ewk, Zi‡j Zvi †P‡q Kg Ges 

KwVb c`v‡_© me‡P‡q Kg| 

M  DÏxcK n‡Z cvB, 

 Zv‡ii Avw` ˆ`N©¨, l1 = 100 m 

 Zv‡ii †kl ˆ`N©¨, l2 = 100.02 m 

 Zv‡ii ˆ`N©¨ cÖmviY mnM,  = 16.7  10−6 

K−1 

 Zv‡ii ZvcgvÎv e„w×,  = ? 
Avgiv Rvwb,  

  = 
l2 − l1

l1 
 

 ev,  = 
l2 − l1

l1  
 

  = 
100.02 − 100

100  16.7  10−6
 

  = 11.97 K 

  = 11.97 C (Ans.) 

N  DÏxcK n‡Z cvB, 

 A¨vjywgwbqv‡gi Zv‡ii Avw` ˆ`N©¨, l1 = 100 m 

 A¨vjywgwbqv‡gi Zv‡ii †kl ˆ`N©¨, l2 = 100.02m 

 A¨vjywgwbqvg Zv‡ii Avw` ZvcgvÎv, 1 = 25C 

  = 298 K 

 A¨vjywgwbqvg Zv‡ii †kl ZvcgvÎv, 2 = 875C 

  = 1148 K 

 A¨vjywgwbqvg Zv‡ii ˆ`N©¨ cÖmviY mnM,  = ? 

 A¨vjywgwbqvg Zv‡ii AvqZb cÖmviY mnM,  = ? 

 

 

Avgiv Rvwb, 

  = 
l2 − l1

l1(2 − 1)
 

 = 
100.02 − 100

100(1148 − 298)
 

 = 2.35  10−7 K−1 

Avevi,  = 3 = 3  2.35  10−7 K−1 

 = 7.06  10−7 K−1 
AZGe, Avwg ZviwUi AvqZb cÖmviY mnM wbY©q Ki‡Z 

cviZvg| 

 

 

 

 

 

cÖkœ1   

 
 [Xv. †ev. 2015] 

K. c`v‡_©i cvRgv Ae ’̄v Kv‡K e‡j?  1 

L. Zvgvi Av‡cw¶K Zvc 400Jkg–1K–1
 ej‡Z Kx 

†evSvq?  2 

M. 1bs cv‡Îi Zi‡ji ZvcgvÎv †Kjwfb †¯‹‡j KZ?  3 

N. 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× K‡i ỳB 

cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j Zvc mÂvj‡bi 

†¶‡Î Kx NU‡e Zv we‡klY Ki|   4 

1 bs cÖ‡kœi DËi 

K  c`v‡_©i PZy_© Ae¯’v n‡jv cvRgv| GB cvRgv n‡jv AwZ 

D”P ZvcgvÎvq AvqwbZ M¨vm|  

L  Zvgvi Av‡cw¶K Zvc 400J kg–1K–1 ej‡Z †evSvq, 

1kg Zvgvi ZvcgvÎv 1K e„w× Ki‡Z 400J Zvc cÖ‡qvRb 

nq|   

M  †`Iqv Av‡Q,  

1bs cv‡Îi Zi‡ji ZvcgvÎv, F = 95F  

†ei Ki‡Z n‡e, †Kjwfb †¯‹‡j  ZvcgvÎv, K = ?  

Avgiv Rvwb,  
F – 32

9
 = 

K – 273

5
  

ev, 
95 – 32

9
 = 

K – 273

5
   

ev, K – 273 = 
5

9
  63 = 35  

 K = 273 + 35 = 308K (Ans.)   

N  2bs cv‡Îi Zi‡ji eZ©gvb ZvcgvÎv, C = 30C  

dv‡ibnvBU †¯‹‡j GB ZvcgvÎv F n‡j,  

F – 32

9
 = 

C

5
   

ev, F – 32 = 
9

5
 C  

 F = 32 + 
9

5
 C = 32 + 1.8  30  = 86 F  

 

95F  

wPò: 1 bs cvò  

30C  

wPò: 2 bs cvò  

Aa¨vq-6: e¯‘i Dci Zv‡ci cÖfve 



myZivs 2bs cv‡Îi ZvcgvÎv 10F e„w× Ki‡j bZyb ZvcgvÎv 

n‡e = 86F + 10F = 96F > 95F (1g cv‡Îi Zi‡ji 

ZvcgvÎv) 

AZGe 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× K‡i ỳB 

cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j 2bs cv‡Îi Zij n‡Z 

wKQy cwigvY Zvc mÂvwjZ n‡q 1bs cv‡Îi Zi‡j cÖ‡ek 

Ki‡e| G‡Z Dfq cv‡Îi Zi‡ji ZvcgvÎv mgvb n‡q hv‡e 

Ges Zv‡ci mÂvjb eÜ n‡q hv‡e| 

cÖkœ2    

 

 

ZvcgvÎv 30C e„w× Ki‡j wP‡Îi c„ôwUi †¶Îdj 0.1 m2
 

e„w× N‡U| [iv. †ev. 2017] 

K. cybtwkjxfeb Kx? 1 

L. c`v‡_©i cvRgv Ae ’̄v e¨vL¨v Ki| 2 

M. avZe LÊwUi ˆ`N©¨ cÖmviY mnM wbY©q Ki| 3 

N. H avZzi †¶Îdj 6% e„w× Ki‡Z PvB‡j ZvcgvÎv 

KZ e„w× Ki‡Z n‡e? 4 

2 bs cÖ‡kœi DËi 

K  Pvc w`‡q KwVb e ‘̄‡K Zi‡j cwiYZ K‡i I Pvc n«vm K‡i 

Avevi KwVb Ae ’̄vq Avbv‡K cybtwkjxfeb e‡j| 

L  c`v‡_©i PZz_© Ae ’̄vi bvg cvRgv| GB cvRgv n‡jv AwZ 

D”P ZvcgvÎvq AvqwbZ M¨vm| cvRgvi eo Drm n‡”Q m~h©| 

ZvQvov Ab¨vb¨ b¶Î¸‡jvI cvRgvi Drm| cÖvq K‡qK nvRvi 

wWMÖx †mjwmqvm ZvcgvÎvq cvRgv Ae¯’vi DrcwË nq| M¨v‡mi 

b¨vq cvRgvi †Kv‡bv wbw`©ó AvKvi ev AvqZb †bB| cvRgv 

KYv¸‡jv Zwor cwievnx| wkí KviLvbvq cvRgv UP© w`‡q avZe 

c`v_© KvUv nq| 

M   †`qv Av‡Q, avZe L‡Êi ˆ`N©¨, L = 4000 mm = 4 m 

 avZe L‡Êi cÖ¯’, B = 3000 mm = 3 m 

 ZvcgvÎv e„w×,  = 30C = 30 K 

 †¶Îdj e„w×, A = 0.1 m2 

avZe L‡Êi Avw` †¶Îdj, A1 = L  B = 4 m  3 m = 

12 m2 

†¶Î cÖmviY mnM,  = 
A

A1
 = 

0.1 m2

12 m2  30 K
 

 = 2.77  10−4 K−1 

avZe LÊwUi ˆ`N©¨ cÖmviY mnM,  n‡j 

   = 2 

 ev,  = 

2

 = 
2.77  10−4 K−1

2
 

   = 1.39  10−4 K−1 (Ans.) 
N  ÔMÕ Ask n‡Z cvB, 

avZe L‡Êi Avw` †¶Îdj, A1 = 12 m2 

†¶Î cÖmviY mnM,  = 2.77  10−4 K−1 

cÖkœg‡Z, †¶Îdj e„w×, A = A1  6% = 12 m2  
6

100
 

= 0.72 m2 
ZvcgvÎv e„w×,  n‡j, 

   = 
A

A1
 

 ev,  = 
A

A1  
 = 

0.72 m2

12 m2  2.77  10−4 K−1 

   = 216.6C 
AZGe, avZe LÊwUi †¶Îdj 6% e„w× Ki‡Z PvB‡j 

ZvcgvÎv 216.6C e„w× Ki‡Z n‡e| 

cÖkœ3  GKwU †ijjvB‡b 200m ˆ`‡N©¨i †jvnvi cvZ 

e¨en„Z n‡q‡Q| ỳBwU cv‡Zi g‡a¨ 4 †m.wg. duvKv n‡q‡Q| 

ZvcgvÎv ¯̂vfvwe‡Ki †P‡q 10C †e‡o †Mj| †jvnvi ˆ`N©¨ 

cÖmviY mnM 11.5  10–6K–1
|  [iv. †ev. 2015] 

K. û‡Ki m~ÎwU wjL|  1 

L. GKwU cvwbc~Y© cv‡Î GKwU wWg †Q‡o w`‡j wWgwU Wz‡e 

hv‡e wKš—y cvÎwU‡Z cwigvYgZ jeY wgwkÖZ K‡i 

wWgwU †Q‡o w`‡j †f‡m DV‡e †Kb? e¨vL¨v Ki|  2 

M. †jvnvi cv‡Zi ˆ`N©¨ cÖmviY wbY©q Ki|  3 

N. ZvcgvÎv 15C †e‡o †M‡j †ij jvBbwUi Dci Kx 

cÖfve co‡e? MvwYwZKfv‡e Bnvi djvdj we‡klY 

Ki|  4 

3 bs cÖ‡kœi DËi 

K  w ’̄wZ ’̄vcK mxgvi g‡a¨ e¯—yi  cxob Gi weK…wZi 

mgvbycvwZK|  

L  cwi®‹vi cvwbi NbZ¡ (cÖvq 1000 kgm–3) A‡c¶v jeYv³ 

cvwbi NbZ¡ (cÖvq 1024 kgm–3) †ewk nIqvq jeY wgwkÖZ 

cvwbi ceZv †ewk A_©vr cwi®‹vi cvwbi Zyjbvq jeY wgwkÖZ 

cvwb‡Z Pv‡ci Rb¨ e¯—y Dc‡ii w`‡K †ewk jwä ej Abyfe 

Ki‡e| ZvB jeY wgwkÖZ cvwb‡Z wWg †Q‡o w`‡j †f‡m DV‡e|  

M  GLv‡b,  Avw` ˆ`N©̈ , L0 = 200m  

 ZvcgvÎvi cv_©K¨,  = 10C = 10K  

 ˆ`N©¨ cÖmviY mnM,  = 11.5  10–6 K–1  

 ˆ`N©¨ cÖmviY, L = ? 

Avgiv Rvwb,  = 
L

L0
  

ev, L = L0  = 11.510–6K–1  200m 10K  

 L = 0.023 m  

 †jvnvi i‡oi ˆ`N©̈  cÖmviY 0.023m. (Ans) 

N  GLv‡b,  

 Avw` ˆ`N©̈ , L0 =  200m  

 ZvcgvÎvi cv_©K¨,  = 15C = 15 K  

 †jvnvi ˆ`N©¨ cÖmviY mnM,  = 11.5  10–6 K–1   

Avgiv Rvwb,  =  
L

L0
 

 ev, L =  L0   

 = 11.5 10–6 K–1200m 15K  
 = 0.0345 m  
 = 3.45 cm 

 †jvnvi cv‡Zi ˆ`N©¨ cÖmviY 3.45 cm| wKš—y `yB cv‡Zi 

gv‡S 4 †m.wg. dvKv _vKvq GB ˆ`N©¨ cÖmviY †ij jvBbwUi 

Dci †Kv‡bv cÖfve †dj‡e bv| ZvB ejv hvq 15C ZvcgvÎv 

evo‡j †ij jvB‡b †Kv‡bv mgm¨v m„wó n‡e bv| 

cÖkœ4  1 wgUvi `xN© I 3 kg f‡ii GKwU `‡Êi ZvcgvÎv 

30C †_‡K 50C G DbœxZ Ki‡Z 24000 J Zvc cÖ‡qvM 

Ki‡Z n‡jv Ges Bnvi ˆ`N©¨ cÖmviY n‡jv 2.34 × 10−4 m. 

 

3000 mm 

4000 mm 

wPò : 

avZe Lí 



Abyiƒc Ab¨ GKwU `‡Êi GKB ZvcgvÎv e„w×i Rb¨ ˆ`N©¨ 

cÖmviY n‡jv 2.2 × 10−4 m| 
 [w`. †ev. 2017] 

K. ZvcaviY ¶gZv Kx? 1 

L. Mjbv‡¼i Dci Pv‡ci cÖfve e¨vL¨v Ki| 2 

M. 1g `ÊwUi Av‡cw¶K Zvc wbY©q Ki| 3 

N. `Ê ỳBwUi ˆ`N©¨ cÖmviY wfbœ nevi KviY MvwYwZK 

hyw³mn we‡klY Ki| 4 

4 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i ZvcgvÎv GK GKK evov‡Z †h cwigvY 

Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i ZvcaviY ¶gZv e‡j| 

L  c`v‡_©i Dci Pv‡ci n«vm-e„w×i Rb¨ Mjbv¼ cwiewZ©Z 

nq| Pv‡ci Rb¨ Mjbv‡¼i cwieZ©b ỳBfv‡e n‡Z cv‡i| 

i. KwVb †_‡K Zi‡j iƒcvš—‡ii mgq †hme c`v‡_©i AvqZb 

n«vm cvq (†hgb eid) Pvc evo‡j Zv‡`i Mjbv¼ K‡g hvq 

A_©vr Kg ZvcgvÎvq M‡j| 

ii. KwVb †_‡K Zi‡j iƒcvš—‡ii mgq †hme c`v‡_©i AvqZb 

†e‡o hvq (†hgb †gvg), Pvc evo‡j Zv‡`i Mjbv¼ †e‡o 

hvq A_©vr †ewk ZvcgvÎvq M‡j|  

M  DÏxcK n‡Z cvB,  

1g `‡Êi fi, m = 3 kg 

ZvcgvÎvi cv_©K¨,  = (50 − 30)C = 20C = 20 K 

cÖhy³ Zvc, Q = 24000 J 

Av‡cw¶K Zvc, S = ? 
Avgiv Rvwb, 

Q = mS  

ev, S = 
Q

m 
 = 

24000 J

3 kg  20 K
  = 400 J kg−1 K−1 

(Ans.) 
N  DÏxcK n‡Z cvB, 

 1g I 2q `‡Êi Avw` ˆ`N©¨, l = 1 m 

 1g `‡Êi ˆ`N©¨ cÖmviY, l1 = 2.34  10−4 m 

 2q `‡Êi ˆ`N©̈  cÖmviY, l2 = 2.2  10−4 m 

 Dfq `‡Êi ZvcgvÎv e„w×,  = (50 − 30)C = 

20C = 20 K 
myZivs 1g `‡Ûi ˆ`N©¨ cÖmviY mnM,  

1 = 
l1

l
  = 

2.34  10−4 m

1 m  20 K
 = 1.17  10−5 

K−1 
Ges 2q `‡Ûi ˆ`N©̈  cÖmviY mnM, 

2 = 
l2

l
 = 

2.2  10−4 m

1 m  20 K
 = 1.1  10−5 K−1 

MvwYwZK we‡klY †_‡K †`qv hvq, 1 > 2 
AZGe, `Ê ỳBwUi ˆ`N©¨ cÖmviY mnM wfbœ nevi Kvi‡Y `Ê 

`yBwUi ˆ`N©¨ cÖmviY wfbœ n‡q‡Q| 

cÖkœ5  Zvgvi Zv‡ii ZvcgvÎv 150C e„w× Kiv n‡jv| 

 
 [Kz. †ev. 2017] 

K. cvwbi ˆÎawe› ỳ Kx? 1 

L. Pvc, c`v‡_©i ZvcgvwÎK ag©− e¨vL¨v Ki| 2 

M. Zvgvi Zvi‡K DËß Ki‡Z cÖ‡qvRbxq Zv‡ci cwigvY 

wbY©q Ki| 3 

N. ZvcgvÎv e„w×i ci D³ Zvgvi ZviwU 10.06 mm 

e¨vmwewkó wis-Gi g‡a¨ cÖ‡ek Kiv‡bv hv‡e wK-bv⎯ 

MvwYwZKfve we‡klY Ki| 4 

5 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c mnve¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j|  

L  wbw ©̀ó AvqZ‡bi GKwU Ave× cv‡Îi M¨v‡mi Pvc Gi 

ZvcgvÎvi Dci wbf©ikxj| ZvcgvÎv e„w× Ki‡j Pvc e„w× 

cvq| ZvB M¨v‡mi Pvc cwigvc K‡i ZvcgvÎv wbY©q Kiv hvq| 

myZivs Pvc, c`v‡_©i GKwU ZvcgvwÎK ag©| 

M  †`Iqv Av‡Q, 

 Zvgvi Zv‡ii ˆ`N©¨, l = 100 cm = 1 m 

 e¨vm, d = 10 mm 

 e¨vmva©, r = 5 mm = 5  10−3 m 

Av‡cw¶K Zvc, S = 400 J kg−1 K−1 

NbZ¡,  = 8960 kg m−3 

ZvcgvÎv e„w×,  = 150C = 150 K 

cÖ‡qvRbxq Zvc, H = ? 
Avgiv Rvwb, e ‘̄i fi, 

m = V =    r2l  

= 8960 kg m−3  3.1416  (5  10−3 m)2  
1 m 

= 0.7037 kg 
cÖ‡qvRbxq Zvc,  

H =  mS = 0.7037 kg  400 J kg−1 K−1  
150 K 

= 4.22  104 J (Ans.) 
N  †`Iqv Av‡Q, 

 AvqZb cÖmviY mnM,  = 50.1  10−6 K−1 

 myZivs ˆ`N©¨ cÖmviY mnM,  = 


3
 = 16.7  

10−6 K−1
 

ZvcgvÎv e„w×,  = 150C = 150 K 

Avw` e¨vm, d1 = 10 mm = 10  10−3 m 
cwiewZ©Z e¨vm, d2 = ? 

Avgiv Rvwb, ˆ`N©̈  cÖmviY mnM, 

 = 
d2 – d1

d1
  (e¨vmI GK cÖKv‡ii ˆ`N©̈ ) 

ev, d2 – d1 = d1   

 d2 = d1(1 +   ) 
= 10  10−3 m (1 + 16.7  10−6 K−1  150 

K) 
= 10.025  10−3 m  
= 10.025 mm 

†h‡nZz wiswUi e¨vm 10.06 mm Ges ZviwUi e¨vm n‡e 

10.025 mm myZivs ZviwU‡K wis Gi g‡a¨ cÖ‡ek Kiv‡bv 

hv‡e| 

cÖkœ6  10C ZvcgvÎvq eM©vKvi GKwU Zvgv I GKwU 

B¯úv‡Zi cv‡Zi cÖwZwUi †¶Îdj 9m2
| Zvc w`‡q B¯úv‡Zi 

cv‡Zi ZvcgvÎv 50C G DbœxZ Kivq †¶Îdj 

 
10 mm 

Zvgvi  Zvi  

100 cm 

 = 50.1  10–6 K–1 

S = 400 J kg–1 K–1 

 = 8960 kg m–3 



9.012024m2
 n‡jv| (Zvgvi †¶Î cÖmviY mnM 22.0  

10−6K−1) [Kz. †ev. 2016] 
K. GK †Kjwfb Kv‡K e‡j?  1 

L. m~‡h©i Pviw`‡K c„w_exi MwZ Kx ai‡bi MwZ? e¨vL¨v 

Ki|  2 

M. Zvgvi AvqZb cÖmviY mnM wbY©q Ki| 3 

N. ZvcgvÎv e„w× K‡i Zvgvi cvZwU‡K B¯úv‡Zi cv‡Zi 

Dci mgvcvwZZ Kiv m¤¢e n‡e Kx? MvwYwZKfv‡e we‡k-

lY K‡i gZvgZ `vI|  4 

6 bs cÖ‡kœi DËi 

K  cvwbi ˆÎawe›`yi ZvcgvÎvi 
1

273.16
 fvM‡K GK †Kjwfb 

e‡j| 

L  m~‡h©i Pviw`‡K c„w_exi MwZ ch©ve„Ë MwZ, KviY cÖwZ 365 

w`‡b c„w_ex m~h©‡K GK evi cÖ`w¶Y K‡i c~‡e©i Ae ’̄v‡b wd‡i 

Av‡m Ges cybivq GKB w`‡K Pj‡Z _v‡K| 

M  †`Iqv Av‡Q, 

 Zvgvi †¶Î cÖmviY mnM,  = 22.0  10–6 K–

1 

 
Zvgvi AvqZb cÖmviY mnM,  = ? 

 Zvgvi ˆ`N©¨ cÖmviY mnM =  

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 cv‡Zi cÖv_wgK †¶Îdj, A1 = 9 m2 

 Zvgvi cv‡Zi cÖv_wgK ZvcgvÎv, 1 = 10C = 283 K 

Zvgvi cvZwU 50C ZvcgvÎvi B¯úv‡Zi cv‡Zi mv‡_ 

mgcvwZZ n‡Z n‡j Zvgvi cv‡Zi Pzovš— †¶Îdj n‡Z n‡e, A2 
= 9.012024 m2 
Zvgvi †¶Î cÖmviY mnM,  = 22.0  10–6 K–1 

Zvgvi cv‡Zi Pzovš— ZvcgvÎv 2 n‡j, 

 = 
A2 – A1

A1 (2 – 1)
 

ev, 2 – 1 = 
A2 – A1

A1
 

 2 = 
A2 – A1

A1
 + 1 = (

9.012024 – 9

9  22.0  10–6
 + 283) K 

 = (60.73 + 283) K = 343.73 K = 70.73C 
Zvgvi cvZwUi ZvcgvÎv 70.73C Kiv n‡j 50C 
ZvcgvÎvi B¯úv‡Zi cv‡Zi Dci mgcvwZZ n‡e| 

cÖkœ7  36.89C ZvcgvÎvq GKwU `‡Êi ˆ`N©¨ 100m| 

ZvcgvÎv e„w× †c‡q 66.89C nIqvq Gi ˆ`N©¨ 100.033m 

nq|[Kz. †ev. 2015] 

K. eid we› ỳ Kv‡K e‡j? 1 

L. †ij jvB‡b †hLv‡b ỳBwU †jvnvi evi wgwjZ nq 

†mLv‡b duvK _v‡K †Kb? 2 

M. †mjwmqvm †¯‹‡j ZvcgvÎv 36.89C n‡j H 

ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e wbY©q Ki| 3 

N. DÏxc‡Ki `ÛwU wK‡mi ˆZwi? MvwYwZK hyw³mn 

gZvgZ `vI| 4 

7 bs cÖ‡kœi DËi 

K  cÖgvY Pv‡c †h ZvcgvÎvq GK UzKiv eid Mj‡Z ïi“ K‡i 

Zv‡K eid we› ỳ e‡j|  

L  †ij jvBb B¯úv‡Zi ˆZwi nq| jvB‡bi Ici w`‡q hLb 

†Uªb P‡j ZLb Nl©‡Yi Kvi‡Y Ges m~‡h©i DËv‡c jvB‡bi 

ZvcgvÎv A‡bK Lvwb e„w× cvq| ZvcgvÎvi GB e„w×i d‡j 

avZe Dcv`v‡b ˆZwi †ij jvBb ˆ`‡N©¨ cÖmvwiZ nq| G mgq 

cvkvcvwk Aew ’̄Z `ywU jvB‡bi gv‡S duvKv bv _vK‡j †ijjvBb 

euvKv n‡q †h‡Zv Ges †Uªb ỳN©Ubv NU‡Zv| G Kvi‡Y †ijjvB‡b 

†hLv‡b ỳwU †jvnvi evi wgwjZ nq †mLv‡b duvKv _v‡K| 

M  †`Iqv Av‡Q, 

†mjwmqvm †¯‹‡j ZvcgvÎv, C = 36.89C 

†ei Ki‡Z n‡e, dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 

Avgiv Rvwb, 
F − 32

9
 = 

C

5
 

ev, F − 32 = 
9

5
 C 

 F = 
9

5
 C + 32 = 1.8  36.89 + 32 = 98.402F 

(Ans.) 

N  DÏxcK g‡Z, 

`‡Êi Avw` ˆ`N©¨, l1 = 100m 

cwiewZ©Z ˆ`N©̈ , l2 = 100.033m 

ZvcgvÎv e„w×,  = 66.89C − 36.89C = 30C = 
30K 
DÏxc‡Ki `ÛwUi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM  n‡j, 

l 2 = l1 (1 + ) ev, 1 +  = 
l2

 l1
 ev,  = 

l2

 l1
 − 

1 

  = 

l2

 l1
 − 1


 = 

100.033m

100m
 − 1

30K
  

 = 11  10−6K−1 
Avgiv Rvwb, B¯úv‡Zi ˆ`N©¨ cÖmviY mnM 11  10−6K−1

| 

myZivs DÏxc‡Ki `ÊwU B¯úv‡Zi ˆZwi| 

cÖkœ8  GKwU KviLvbvq wZbwU mxmvi cv‡Zi Dci 1, 2 

Ges 3 bs †j‡fj jvMv‡bv Av‡Q| cÖwZwU cv‡Zi †¶Îdj 

4m2
| 1 bs cvZwU‡K 175C ch©š— DËß Kivq †¶Îdj nq 

4.033m2
| 2 bs Ges 3 bs cvZ ỳBwU‡K h_vµ‡g 150C 

Ges 170C ch©š— DËß Kiv n‡jv| [K¶ ZvcgvÎv wQj 

25C] [P. †ev. 2016] 
K. ev®úvq‡bi msÁv `vI|  1 

L. GKB D”PZvwewkó GKwU eo cvÎ I GKwU †QvU cv‡Î 

mgcwigvY cvwb ivL‡j, †Kvb cv‡Îi cvwb ª̀“Z 

ev®úvwqZ n‡e Ges †Kb?  2 

M. 1 bs cvZwUi †¶Î cÖmviY mnM wbY©q Ki| 3 

N. Zvc cÖ‡qv‡M 2 I 3 bs cvZ `yBwUi †¶Îd‡ji 

cwieZ©b mgvb bq; MvwYwZKfv‡e we‡klY Ki|  4 

8 bs cÖ‡kœi DËi 

K  †h †Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i 

ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| 

L  cvwbi ev®úvqb Gi DòZv, Gi Dci evqyi Pvc, evqyi 

ï®‹Zv, cvwbi DcwiZ‡ji †¶Îdj BZ¨vw`i Ici wbf©i K‡i| 



GKB D”PZv wewkó cvwb GKB ¯’v‡b ivLv n‡j evqyi Pvc, 

ï®‹Zv GKB nq wKš‘ cvwbi DcwiZ‡ji †¶Îdj †ewk n‡j 

†ewk ’̄vb Ry‡o cvwb ev®úvqxZ nIqvi my‡hvM cvq| GKB 

cwigvY cvwb eo I †QvU cv‡Î ivL‡j eo cv‡Îi cvwbi 

DcwiZ‡ji †¶Îdj †ewk nq e‡j eo cv‡Îi cvwbi ev®úvqb 

`ª“Z nq| 

M  DÏxcK n‡Z cvB, 1bs cv‡Zi 

 Avw` †¶Îdj, A1 = 4m2 

 P‚ovš— †¶Îdj, A2 = 4.033m2 

 K¶ ZvcgvÎv, 1 = 25 C = 298 K 

 P‚ovš— ZvcgvÎv, 2 = 175 C = 448 K 

 †¶Î cÖmviY mnM,  = ? 

Avgiv Rvwb,   = 
A2 − A1

A1(2 − 1)
 

 = 
4.033 − 4

4(448 − 298)
 

 = 5.5  10−5 K−1 (Ans.) 

N  2 I 3 bs cv‡Zi, Avw` †¶Îdj, A1 = 4m2 

2 bs cv‡Zi ZvcgvÎv e„w×, 2 = (150 − 25)C 

 = 125C = 125 K 

3 bs cv‡Zi ZvcgvÎv e„w×, 3 = (170 − 25)C 

 = 145C  = 145 K 
ÔMÕ Ask n‡Z cvB, 

†¶Î cÖmviY mnM,  = 5.5  10−5 K−1 

2bs cv‡Zi †¶Îd‡ji cwieZ©b A2 n‡j,  = 
A2

A12

 

 ev, A2 =   A1  2 

 = 5.5  10−5  4 
 125 
 = 0.0275 m2 

3bs cv‡Zi †¶Îd‡ji cwieZ©b A3 n‡j,  = 
A3

A13

 

 ev, A3 =   A1  3 

 = 5.5  10−5  4 
 145 
 = 0.0319 m2 
j¶¨ Kwi, A2  A3 

AZGe, Zvc cÖ‡qv‡M 2 Ges 3 bs cvZ ỳBwUi †¶Îd‡ji 

cwieZ©b mgvb bq| 

cÖkœ9  2m ˆ`‡N©¨i GKwU †jvnvi `‡Ê Zvc w`‡q Zvi 

ZvcgvÎv 10C e„w× Kiv n‡jv| G‡Z `‡Êi ˆ`N©¨ mvgvb¨ e„w× 

†cj| †jvnv I Zvgvi ˆ`N©¨ cÖmviY mnM h_vµ‡g 11.6  

10–6K–1
 Ges 16.7  10–6 K–1  [P. †ev. 2015] 

K. cybtwkjxfeb Kx?  1 

L. iƒcvi Av‡cw¶K Zvc 230J kg–1K–1 ej‡Z Kx 

†evSvq?  2 

M. ewa©Z ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e Zv wbY©q 

Ki|  3 

N. hw` `ÊwU Zvgvi n‡Zv Z‡e Zvi ˆ`N©¨ cÖmviY wK 

GKB n‡Zv? MvwYwZK hyw³mn we‡klY Ki|  4 

9 bs cÖ‡kœi DËi 

K  Pvc w`‡q KwVb e¯—y‡K Zi‡j cwiYZ K‡i I Pvc n«vm 

K‡i Avevi KwVb Ae ’̄vq Avbv‡K cybtwkjxfeb e‡j|  

L  iƒcvi Av‡cw¶K Zvc 230 Jkg–1K–1 ej‡Z †evSvq 1kg 

iƒcvi ZvcgvÎv 1K e„w× Ki‡Z 230J cwigvY Zv‡ci `iKvi 

nq|  

M  †mjwmqv‡m †¯‹‡j ZvcgvÎv e„w× = 10C 
Avgiv Rvwb, 

†mjwmqvm †¯‹‡j ZvcgvÎvi 1 cwieZ©‡b dv‡ibnvBU †¯‹‡j 

ZvcgvÎv 
9

5
  cwiewZ©Z nq| 

 dv‡ibnvBU †¯‹‡ji ZvcgvÎvi cwieZ©b = 
9

5
   10  

  = 18  (Ans.) 
N  †jvnvi `‡Ûi Rb¨,  

Avw` ˆ`N©̈ , L0 = 2m  

†jvnvi ˆ`N©¨ cÖmviY mnM,  = 11.6  10–6K–1  

ZvcgvÎv e„w×,  = 10C = 10 K  

 †jvnvi `‡Ûi ˆ`N©̈  e„w×, L = L0  4  

  = 2m  11.6  10–6K–1 
 10K  
  = 0.000232 m  
Zvgvi `‡Ûi Rb¨,  

Avw` ˆ`N©̈ , L0 = 2m  

Zvgvi ˆ`N©¨ cÖmviY mnM  = 16.7  10–6K–1  

ZvcgvÎv e„w×,  = 10K  

 Zvgvi `‡Ûi ˆ`N©¨ e„w×, L = L0    

 = 2m = 16.7  10–6  
10K  
 = 0.000334m 
†h‡nZy 0.000232m  0.000334m 

A_©vr L  L  
myZivs hw` `ÛwU Zvgvi n‡Zv Z‡e Zvi ˆ`N©¨ cÖmvi‡Yi cwigvY 

GKB n‡Zv bv| 

cÖkœ10   

 
     [wm. †ev. 2017] 

K. GK †Kjwfb Kv‡K e‡j? 1 

L. Ng©v³ †`‡n cvLvi evZvm VvÊv Abyf‚Z nq †Kb? e¨vL¨v 

Ki| 2 

M. B e ‘̄i ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki| 3 

N. A cv‡Îi ïay Zij I B e¯‘i ZvcgvÎv 30C e„w× 

Ki‡Z †KvbwU‡Z KZ †ewk Zv‡ci cÖ‡qvRb n‡e 

MvwYwZKfv‡e we‡klY Ki| (4C ZvcgvÎvq 1 c.c. 

cvwbi fi 1 gm) 4 

10 bs cÖ‡kœi DËi 

K  cvwbi ˆÎa we› ỳi ZvcgvÎvi 
1

273.16
 Ask‡K GK 

†Kjwfb e‡j| 

L  Avgiv Rvwb, cvwb memgq ev®úvqxZ n‡Z _v‡K| G 

ev®úvqb wbf©i K‡i Gi Avkcv‡k Dcw ’̄Z Rjxq ev‡®úi 

Dci| Rjxq ev®ú †ewk n‡j ev®úvqb ax‡i nq| Avgv‡`i 

ZvcgvÎv 4C 

e¨vmva© 5 cm 

20 cm 

A 
ZvcgvÎv 4C 

fi 5 gm 

Av‡cw¶K Zvc 1700 J kg–1 

B 



Ng©v³ †`n †_‡K ev®úvq‡bi d‡j Gi Pvicv‡k Rjxq ev‡®úi 

cwigvY †ewk _v‡K| cvLvi evZvm G Rjxq ev®ú‡K mwi‡q 

†`q d‡j ev®úvqb ª̀“Z nq| Avgiv Av‡iv Rvwb ev®úvq‡bi 

mgq myß Zv‡ci cÖ‡qvRb| Nvg ev®úqv‡bi mgq kixi †_‡K 

Zvc MÖnY K‡i d‡j VvÊv Abyf‚Z nq|  

M  †`Iqv Av‡Q, 

†mjwmqvm †¯‹‡j B e ‘̄i ZvcgvÎv, C = 4C 

dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 
Avgiv Rvwb, 

 
F − 32

9
 = 

C

5
 = 

4

5
 

 ev, 5F − 160 = 36 

  F = 
160 + 36

5
 = 39.2 F (Ans.) 

N  A cv‡Îi e¨vmva©, r = 5 cm = 0.05 m 

 A cv‡Î cvwb D”PZv, h = 20 cm = 0.2 m 

 A cv‡Îi cvwbi AvqZb, V =  r2h 

 = 3.1416  (0.05 m)2  
0.2 m 
 = 1.57  10−3 m3 

cvwbi NbZ¡,  = 1000 kg m−3 
myZivs cvwbi fi,  

m1 = V   = 1.57  10−3 m3  1000 kg m−3 
= 1.57 kg 

Av‡cw¶K Zvc, S1 = 4200 J kg−1 K−1 

Dfq †¶‡Î ZvcgvÎv e„w×,  = 30C = 30 K 

cÖ‡qvRbxq Zvc, H1 = ? 
Avgiv Rvwb,  

 H1 = m1S1  = 1.57 kg  4200 J kg−1 K−1 

 30 K 

 = 1.978  105 J 
Avevi, B e ‘̄i †¶‡Î, 

 Av‡cw¶K Zvc, S2 = 1700 J kg−1 K−1 

 fi, m2 = 5 gm = 5  10−3 kg 

 cÖ‡qvRbxq Zvc, H2 = ? 

myZivs,  H2 = m2S2  

 ev, H2 = 5  10−3 kg  1700 J kg−1 K−1  30 

K 

  H2 = 2.55  102 J 

†h‡nZz H1  H2 myZivs cvwbi ZvcgvÎv e„w×‡Z †ewk Zv‡ci 

cÖ‡qvRb n‡e| 

cÖkœ11  23C ZvcgvÎvi 500 g f‡ii Zvgvi cv‡Î 75C 

ZvcgvÎvi 200 mL cvwb ivLv nj| d‡j Zvc Av`vb-cÖ`v‡bi 

d‡j Df‡qi P‚ovš— ZvcgvÎv nj 65C. Zvc †`qvi d‡j 

cvwbi AvcvZ ms‡KvPb nq 1.49 mL. 
(GLv‡b Ab¨ †Kv‡bvfv‡e Zv‡ci Av`vb-cÖ`vb nqwb) 

Zvgvi AvqZb cÖmviY mnM 50.1 × 10−6 K−1
 cvwbi NbZ¡ 

1000 kg m−3
 (a‡i)| [ms‡kvwaZ] [h. †ev. 2017] 

K. NbZ¡ Kv‡K e‡j? 1 

L. †Kv‡bv e ‘̄‡K Zi‡j wbgw¾Z Ki‡j IRb nvivq e‡j 

g‡b nq †Kb− e¨vL¨v Ki| 2 

M. cvwbi cÖK…Z ms‡KvPb wbY©q Ki| 3 

N. D³ NUbvq P‚ovš— ZvcgvÎv Av‡iv 5C e„w× Ki‡Z 

AwZwi³ KZUzKz cvwbi cÖ‡qvRb− MvwYwZKfv‡e e¨vL¨v 

Ki| 4 

11 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i GKK AvqZ‡bi fi‡K Zvi Dcv`v‡bi NbZ¡ 

e‡j| 

L  †Kv‡bv e ‘̄‡K Zi‡j wbgw¾Z Ki‡j Gi Dci EaŸ©gyLx ej 

ev ceZv KvR K‡i| G Kvi‡Y IRb nvivq e‡j g‡b nq| 

wbgw¾Z e ‘̄i Dci wµqviZ GB EaŸ©gyLx ej ev ceZv e ‘̄ 

KZ©„K AcmvwiZ Zi‡ji IR‡bi mgvb| e ‘̄i IRb n‡Z GB 

ceZv we‡qvM Ki‡j wbU ej cvIqv hvq hv e ‘̄i IRb †_‡K 

Kg| ZvB Zi‡j wbgw¾Z e ‘̄ IRb nvivq e‡j g‡b nq| 

M  †`Iqv Av‡Q, 

cvwbi AvcvZ cÖmviY, Va = 1.49 mL = 1.49  10−6 

m3 

 cv‡Îi Avw` ZvcgvÎv, 1 = 23C 

 P‚ovš— ZvcgvÎv, 2 = 65C 

 Avw` AvqZb, V1 = 200 mL = 200  10−6 m3 

 Zvgvi AvqZb cÖmviY mnM,  = 50.1  10−6 K−1 

 cv‡Îi cÖmviY (AvqZb e„w×),Vg = ? 
 cvwbi cÖK…Z cÖmviY = ? 

Avgiv Rvwb, 

   = 
V2 − V1

V1(2 − 1)
 

 ev, V2 − V1 = V1(2 − 1) 

 ev, V2 − V1 = 50.1  10−6  200  10−6  42 

  Vg = 4.2  10−7 m3 

  cv‡Îi ms‡KvPb = − vg = − 4.2 × 10−7 m3 

 cvwbi cÖK…Z ms‡KvPb = AvcvZ ms‡KvPb + cv‡Îi 

ms‡KvPb 

 ev, Vr = 1.49  10−6 m3 − 4.2  10−7 m3 

 ev, Vr = 1.07  10−6 m3 

  Vr = 1.07  10−3L (Ans.) 
N  †`Iqv Av‡Q, 

 Zvgvi fi, mc = 0.5 kg 

 cvwbi cÖv_wgK ev Avw` ZvcgvÎv, 1 = 75C 

 Zvgvi cv‡Îi Avw` ZvcgvÎv, 1 = 23C 

 5 e„w×‡Z Df‡qi P‚ovš— ZvcgvÎv, 2 = (65+5)C 

  = 70C 
 cvwbi Av‡cw¶K Zvc, SW = 4200 J kg−1 K−1 

 Zvgvi Av‡cw¶K Zvc, SC = 400 J kg−1 K−1 

cvwbi fi = mW 

cvwb KZ…©K ewR©Z Zvc, = Q1 = mW  SW  (75 − 

70) 
 Zvgvi cv‡Î KZ…©K M„nxZ Zvc = Q2 = mC  SC  (70 

− 23) 
†h‡nZz, Q1 = Q2 

 ev, mW  SW  (75 − 70) = mC  SC  (70 − 23) 

 ev, mW  4200  5 = 0.5  400  47 

 ev, mW = 
0.5  400  47

4200  5
 

  mW = 0.448 kg 



cvwbi AvqZb, V  = 
mW


 = 

0.448 kg

1000 kg m−3 = 4.48  10−4 

m3 
 = 0.448 L  [1 m3 = 1000 L] 
 = 448 mL 
 AwZwi³ cvwb jvM‡e = (448 − 200) mL 

 = 248 mL (Ans.) 
cÖkœ12  0.5 kg f‡ii GKwU Zv‡i 1950J Zvc cÖ‡qvM 

Kivq Gi ZvcgvÎv e„w× Ges †kl ˆ`N©¨ h_vµ‡g 30K Ges 

100.033m n‡jv| 

 [h. †ev.-2015]  

K. fvwY©qvi aª“eK Kv‡K e‡j?  1 

L. 371K ZvcgvÎvq cvwb dzUv‡bv m¤¢eÑ e¨vL¨v Ki|  2 

M. Zv‡ii Dcv`v‡bi Av‡cw¶K Zvc wbY©q Ki|  3 

N. Zv‡ii Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m 

D”PZvwewkó †Kv‡bv duvcv Nb‡Ki wfZ‡i cÖ‡ek 

Kiv‡bv m¤¢e n‡e wK? MvwYwZK we‡kl‡Yi gva¨‡g 

gZvgZ `vI|  4 

12 bs cÖ‡kœi DËi 

K  g~j †¯‹‡ji ¶z`ªZg GK fv‡Mi †P‡q fvwb©qvi †¯‹‡ji GK 

fvM hZUzKz ¶z`ªZi †m cwigvY‡K ˆ`N©¨ cwigvcK h‡š¿i 

fvwb©qvi aª“eK e‡j|  

L  371 K = (371 – 273)C = 98C = 100C – 

2C 
Avgiv Rvwb, evqyPvc 2.7 cm cwigvY n«vm †c‡j cvwbi 

ùzUbvsK 1C cwigvY n«vm cvq| myZivs evqyPvc 2.7 cm  

2 = 5.4 cm cwigvY n«vm †c‡q (76 cm – 5.4 cm) = 

70.6 cm n‡j cvwbi ùzUbvsK 2C n«vm cv‡e| ZLb cvwbi 

ùzUbvsK n‡e 98C ev 371K| myZivs 371K ZvcgvÎvq 

cvwb dzUv‡bv m¤¢e|   

M  †`Iqv Av‡Q,  

 cÖhy³ Zvc, Q = 1950 J  

 Zv‡ii fi, m = 0.5 kg  

 ZvcgvÎv e„w×,  = 30 K  

†ei Ki‡Z n‡e, Zv‡ii Dcv`v‡bi Av‡cw¶K Zvc, S = ?  

Avgiv Rvwb, Q = mS 

 S = 
Q

m
 = 

1950J

0.5kg  30K
  = 130 Jkg–1K–1 

(Ans.)  

N  Avgiv Rvwb, mxmvi Av‡cw¶K Zvc 130 Jkg–1K–1
 

myZivs ZviwU mxmvq ˆZwi| Gi ˆ`N©¨ cÖmviY mnM,  

 = 27.6  10–6K–1
 (Rvbv Av‡Q)  

 †kl ˆ`N©¨, L2 = 100.033 m  

ZvcgvÎv e„w×,  = 30 K  

Avw` ˆ`N©̈  L1 n‡j, L2 = L1(1 + )  

ev, L1 = 
L2

1 + 
  

 = 
100.033m

1 + 27.6  10–6K–1  30K
  

 = 99.95 m  
99.95m ˆ`‡N©¨i Zvi Øviv wis ˆZwi Kiv n‡j g‡b Kwi, H 

wis‡qi e¨vm D  

 D = 99.95m  

 D = 
99.95m


 = 

99.95m

3.1416
 = 31.815 m < 32 m 

(Nb‡Ki D”PZv)  

myZivs Zv‡ii Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m D”PZv 

wewkó †Kv‡bv duvcv Nb‡Ki †fZ‡i cÖ‡ek Kiv‡bv m¤¢e| 

cÖkœ13 GKwU Zvgvi Zv‡ii ˆ`N©¨ 25C ZvcgvÎvq 100m. 

ZvcgvÎv e„w×i d‡j ZviwUi ˆ`N©¨ 100.02m nq| ZviwUi 

ˆ`N©¨ cÖmviY mnM 16.7  10−6K−1
| [e. †ev. 2016] 

K. Av‡cw¶K Zvc Kx?  1 

L. ZvcgvÎv e„w×i d‡j c`v‡_©i cÖmviY N‡U †Kb?  2 

M. ZviwUi ZvcgvÎv KZ wWwMÖ e„w× Kiv n‡qwQj? 3 

N. Dc‡ii ZviwU hw` A¨vjywgwbqv‡gi n‡Zv Ges ZviwUi 

ˆ`N©¨ 100.02m nIqvi Rb¨ 875C ZvcgvÎv 

cÖ‡qvRb n‡Zv Z‡e Zzwg Kx ZviwUi AvqZb cÖmviY 

mnM wbY©q Ki‡Z cvi‡Z? MvwYwZKfv‡e e¨vL¨v Ki|  4 

13 bs cÖ‡kœi DËi 

K  GKK f‡ii †Kv‡bv e ‘̄i ZvcgvÎv- GK GKK evov‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i Dcv`v‡bi 

Av‡cw¶K Zvc e‡j| 

L  ZvcgvÎv e„w×i d‡j mKj c`v_©B cÖmvwiZ nq| hLb 

†Kv‡bv e ‘̄ DËß nq ZLb e¯‘wUi cÖ‡Z¨K AYyi Zvckw³ Z_v 

MwZkw³ e„w× cvq| KwVb c`v‡_©i †ejvq Avš—tAvYweK e‡ji 

wecix‡Z AYy¸‡jv Av‡iv ewa©Z kw³‡Z ¯úw›`Z n‡Z _v‡K d‡j 

mvg¨ve ’̄vb †_‡K AYy¸‡jvi miY e„w× cvq| ZvcgvÎv e„w×i 

d‡j KwVb e¯‘i g‡a¨ AYy¸‡jv hLb Kuvc‡Z _v‡K ZLb GKB 

kw³ wb‡q wfZi w`‡K hZUv m‡i Avm‡Z cv‡i, evB‡ii w`‡K 

Zvi †P‡q †ewk m‡i †h‡Z cv‡i| Gi d‡j cÖ‡Z¨K AYyi Mo 

mvg¨ve ’̄vb evB‡ii w`‡K m‡i hvq Ges e ‘̄wU cÖmviY jvf 

K‡i| Zij c`v‡_©i †ejvq Avš—tAvYweK e‡ji cÖfve Kg 

e‡j Zv‡ci Kvi‡Y Gi cÖmviY †ewk nq| evqexq c`v‡_©i 

†ejvq ZvcgvÎv e„w×i d‡j AYy¸‡jvi QyUvQywU e„w× cvq| 

Zvcxq cÖmviY M¨vmxq c`v‡_© me‡P‡q †ewk, Zi‡j Zvi †P‡q 

Kg Ges KwVb c`v‡_© me‡P‡q Kg| 

M  DÏxcK n‡Z cvB, 

 Zv‡ii Avw` ˆ`N©¨, l1 = 100 m 

 Zv‡ii †kl ˆ`N©¨, l2 = 100.02 m 

 Zv‡ii ˆ`N©¨ cÖmviY mnM,  = 16.7  10−6 

K−1 

 Zv‡ii ZvcgvÎv e„w×,  = ? 
Avgiv Rvwb,  

  = 
l2 − l1

l1 
 

 ev,  = 
l2 − l1

l1  
 

  = 
100.02 − 100

100  16.7  10−6
 

  = 11.97 K 

  = 11.97 C (Ans.) 

N  DÏxcK n‡Z cvB, 

 A¨vjywgwbqv‡gi Zv‡ii Avw` ˆ`N©¨, l1 = 100 m 

 A¨vjywgwbqv‡gi Zv‡ii †kl ˆ`N©¨, l2 = 100.02m 



 A¨vjywgwbqvg Zv‡ii Avw` ZvcgvÎv, 1 = 25C 

  = 298 K 

 A¨vjywgwbqvg Zv‡ii †kl ZvcgvÎv, 2 = 875C 

  = 1148 K 

 A¨vjywgwbqvg Zv‡ii ˆ`N©¨ cÖmviY mnM,  = ? 

 A¨vjywgwbqvg Zv‡ii AvqZb cÖmviY mnM,  = ? 
Avgiv Rvwb, 

  = 
l2 − l1

l1(2 − 1)
 

 = 
100.02 − 100

100(1148 − 298)
 

 = 2.35  10−7 K−1 

Avevi,  = 3 = 3  2.35  10−7 K−1 

 = 7.06  10−7 K−1 
AZGe, Avwg ZviwUi AvqZb cÖmviY mnM wbY©q Ki‡Z 

cviZvg| 

cÖkœ14 Rbve X 4m ˆ`N©¨ I 4m cÖ¯’wewkó Kuv‡Pi Rvbvjv 

Zvi d¬¨v‡Ui Rb¨ wWRvBb Ki‡jb| MÖx®§Kv‡j ZvcgvÎv †e‡o 

hvq| GRb¨ wZwb Kv‡Pi cÖmvi‡Yi Rb¨ 5 cm2
 duvKv RvqMv 

ivL‡jb| wKQyw`b ci d¬¨vUwUi Kv‡Q GKwU B‡Ui fvUv ˆZwi 

Kivq B‡Ui fvUvi cv‡ki Rvbvjv¸‡jvi KuvP †d‡U †Mj| H 

RvqMv‡Z MÖx®§Kv‡ji ZvcgvÎvi cv_©K¨ 80°C Ges Kuv‡Pi 

ˆ`N©¨ cÖmviY mnM 9 × 10−6K−1
|[gqgbwmsn Mvj©m K¨v‡WU K‡jR] 

K. evqygÊjxq Pvc Kx? 1 

L. mgAvqZ‡bi ỳwU †evZj gay I cvwb Øviv c~Y© Kiv n‡j 

†Kvb †evZjwU †ewk fvix n‡e? 2 

M. DÏxc‡K cÖ`Ë duvKv RvqMvwU †Kvb ZvcgvÎvi 

cv_©‡K¨i Rb¨ ivLv n‡qwQj wbY©q Ki| 3 

N. Rvbvjvi KuvP wWRvBb Kivi mgq Kx cwigvY duvK 

Aek¨B ivL‡Z n‡e− MvwYwZKfv‡e we‡klY Ki|  4 

14 bs cÖ‡kœi DËi 

K  evqygÛj Zvi IR‡bi Rb¨ f‚c„‡ô cÖwZ GKK †¶Îd‡j 

j¤̂fv‡e †h cwigvY ej cÖ‡qvM K‡i Zv‡K H ’̄v‡bi evqygÛjxq 

Pvc e‡j| 

L  mg AvqZ‡bi ỳBwU †evZj gay I cvwb Øviv c~Y© Kiv n‡j, 

†mB †evZjwU †ewk fvix n‡e hvi− ga¨Kvi Zi‡ji NbZ¡ †ewk 

n‡e| 

Avgiv Rvwb, NbZ¡ = 

fi

AvqZb
 

`yBwU †evZj mg AvqZ‡bi nIqvq †evZ‡ji fvix nIqv wbf©i 

Ki‡e ZijØ‡qi Nb‡Z¡i Dc‡i| gayi NbZ¡ cvwbi Nb‡Z¡i 

Zzjbvq †ewk nIqvq gay Øviv c~Y© †evZjwU †ewk fvix n‡e| 

M  GLv‡b, A 

Kuv‡Pi Rvbvjvi ˆ`N©¨ = 4m 

Kuv‡Pi Rvbvjvi cÖ¯’ = 4m 

 Kuv‡Pi Rvbvjvi †¶Îdj, A0 = (4 × 4) m2  

 = 16 m2  

Kuv‡Pi †¶Î cÖmviY, A = 5cm2  

 = 5 × 10−4 m2  

 Kuv‡Pi ˆ`N©¨ cÖmviY mnM,  =  9 × 10−6 K−1   

 Kuv‡Pi †¶Î cÖmviY mnM,  = 2 

 = 2 × 9 × 10−6 K−1   

 = 18 × 10−6 K−1  

ZvcgvÎvi cv_©K¨,  = ? 
Avgiv Rvwb, 

  = 
A

A0
  

ev,  = 
A

A0 × 
  

ev,  = 
5 × 10−4 m2

16m2 × 18 × 10−6K−1 

  = 1.736 K (Ans.) 

N  GLv‡b, A 

ÔMÕ Ask n‡Z, Kuv‡Pi Rvbvjvi †¶Îdj, A0 = 16 m2  

Kuv‡Pi †¶Î cÖmviY mnM,  = 18 × 10−6 K−1  

ZvcgvÎvi cv_©K¨,  = 80°C = 80 K 

Kuv‡Pi Rvbvjvi †¶Î cÖmviY, A = ? 

Avgiv Rvwb,  

  = 
A

A0
  

ev, A =  × A0 ×  

ev, A = 18 × 10−6 K−1 × 16 m2 × 80 K 

ev, A = 0.02304 m2  

 A = 230.4 cm2
 

myZivs Rvbvjvi KuvP wWRvBb Kivi mgq b~¨bZg 230.4 cm2
 

cwigvY RvqMv duvKv ivL‡Z n‡e| 

cÖkœ15  36.89°C ZvcgvÎvq GKwU `‡Êi ˆ`N©¨ 100m. 

66.89°C ZvcgvÎvq `‡Êi ˆ`N©¨ 100.033 m nj| 

(ms‡kvwaZ) 

   [wm‡jU K¨v‡WU K‡jR] 

K. cvwbi ˆÎa we› ỳ wK? 1 

L. †ijjvB‡b ỳwU †i‡ji ms‡hvM ’̄v‡b wKQyUv duvKv ivLv 

nq †Kb? 2 

M. DÏxc‡K cÖ`Ë me©‡kl ZvcgvÎvwU dv‡ibnvBU †¯‹‡j 

wbY©q Ki| 3 

N. DÏxc‡K D‡jwLZ `ÊwU †Kvb Dcv`vb wb‡q ˆZwi? 

MvwYwZKfv‡e †Zvgvi hyw³ `vI| 4 

15 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j| 

L  †ij jvBb B¯úv‡Zi ˆZwi nq| jvB‡bi Ici w`‡q hLb 

†Uªb P‡j ZLb Nl©‡Yi Kvi‡Y Ges m~‡h©i DËv‡c jvB‡bi 

ZvcgvÎv A‡bK Lvwb e„w× cvq| ZvcgvÎvi GB e„w×i d‡j 

avZe Dcv`v‡b ˆZwi †ij jvBb ˆ`‡N©¨ cÖmvwiZ nq| G mgq 

cvkvcvwk Aew ’̄Z `ywU jvB‡bi gv‡S duvKv bv _vK‡j †ijjvBb 

euvKv n‡q †h‡Zv Ges †Uªb ỳN©Ubv NU‡Zv| G Kvi‡Y †ijjvB‡b 

†hLv‡b ỳwU †jvnvi evi wgwjZ nq †mLv‡b duvKv _v‡K| 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: 152.402°F  
N  7 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: `ÊwU B¯úv‡Zi ˆZwi| 

cÖkœ16  80C ZvcgvÎvi 100g Mig cvwb 20C 

ZvcgvÎvi 200g VvÊv cvwbi mv‡_ †gkv‡bv n‡jv| †gkv‡bvi 



c‡i wgwkÖZ cvwbi ZvcgvÎv 40C n‡jv hv wgkÖY ZvcgvÎv 

e‡j cwiwPZ| [cvwbi Av‡cw¶K Zvc 4200 Jkg–1K–1] 

 
 A  [cvebv K¨v‡WU K‡jR] 

K. Mj‡bi myßZvc Kx? 1 

L. ev®úvqb Kxfv‡e kxZjZvi D™¢e NUvq− e¨vL¨v K‡iv| 2 

M. dv‡ibnvBU Ges †Kjwfb †¯‹‡j Mig cvwbi ZvcgvÎv 

cÖKvk K‡iv| 3 

N. Dc‡ii DÏxcK wK Zvc cwigv‡ci g~jbxwZ mg_©b 

K‡i A_©vr ÒMig cvwb KZ…©K ewR©Z Zvc = VvÊv cvwb 

KZ…K M„wnZ ZvcÓ− MvwYwZKfv‡e we‡klY K‡iv| 4 

16 bs cÖ‡kœi DËi 

K  ZvcgvÎvi Mjbv¼ w ’̄i †i‡L †Kvb KwVb c`v_© M‡j Zi‡j 

cwiYZ n‡Z †h Zv‡ci cÖ‡qvRb nq Zv‡K Mj‡bi myßZvc 

e‡j|    

L  Zij ev‡®ú cwiYZ n‡Z cÖ‡qvRbxq myßZvc Zij n‡Z 

†kvwlZ nq e‡j ev®úvq‡b kxZjZvi D™¢e nq| †Kvb Zi‡ji 

DcwiZj n‡Z ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv nj 

ev®úvqb G †¶‡Î myßZv‡ci cÖ‡qvRb nq| ev®úvq‡bi mgq 

c„ô¯’ Zij myßZvc MÖnY K‡i wKš‘ ZvcgvÎvi cwieZ©b nq bv 

eis cÖ‡qvRbxq Zvc Zij †_‡K †kvwlZ nq d‡j kxZjZvi 

D™¢e nq|  A 

M  GLv‡b, A 

Mig cvwbi ZvcgvÎv, C = 80C 

dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = ? 

†Kjwfb †¯‹‡j ZvcgvÎv, K = ? 

Avgiv Rvwb, 
C

5
 = 

F – 32

9
 

ev, F = 
C  9

5
 + 32 

ev, F = 
80  9

5
 + 32 

 F = 176F (Ans.) 
Avevi,  

 K = C + 273 
 = 80 + 273 
 = 353 K (Ans.) 

N  GLv‡b, A 

 cvwbi Av‡cw¶K Zvc, S = 4200 Jkg–1 K–1 

 Mig cvwbi fi, m1 = 100 g = 0.1 kg 

 Mig cvwbi ZvcgvÎv, 1 = 80C 

 VvÊv cvwbi fi, m2 = 200g = 0.2 kg 

 VvÊv cvwbi ZvcgvÎv, 2 = 20C 

 wgkÖ‡Yi ZvcgvÎv,  = 40C 

Mig cvwb KZ…©K ewR©Z Zvc, Q1 = m1S 

 = m1S (1 – ) 

 = 0.1  4200  (80 – 
40) J 

  Q1 = 16800 J 

VvÊv cvwb KZ…©K M„nxZ Zvc, Q2 = m2S 

 = m2S ( – 2) 

 = 0.2  4200  (40 – 
20) J 

  Q2 = 16800 J 
†h‡nZz, Q1 = Q2 
myZivs, DÏxcKwU Zvc cwigv‡ci g~jbxwZ mg_©b K‡i| 

cÖkœ17 ỳwU ˆe ỳ¨wZK LywUi ga¨eZ©x ~̀iZ¡ 30m| LywU ỳwUi 

mv‡_  30.01m  ˆ`‡N©¨i Zvgvi Zvi †hw`b ms‡hvM †`Iqv nq 

Hw`b evqyi ZvcgvÎv wQj 30C| Zvgvi ˆ`N©¨ cÖmviY mnM 

16.710–6K–1
| kxZKv‡j †h w`b evqyi ZvcgvÎv 4C n‡jv 

†mw`b ZviwU wQ‡o †M‡jv| A  [wgR©vcyi K¨v‡WU K‡jR, Uv½vBj] 

K. ˆÎa we› ỳ Kx? 1 

L. gvwUi Kjwm‡Z ivLv VvÛv cvwb VvÛv _v‡K †Kb? e¨vL¨v 

K‡iv| 2 

M. evqyi ZvcgvÎv dv‡ibnvBU †¯‹‡j cÖKvk K‡iv|  3 

N. ZviwU wQ‡o hvevi KviY MvwYwZK hyw³mn e¨vL¨v 

K‡iv|  4 

17 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j|  

L  gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z`ª ¶z`ª AmsL¨ wQ ª̀ _v‡K 

hvi ga¨ w`‡q cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji 

GB cvwb c‡i ¯̂Ztev®úxfeb cÖwµqvq ev®úxf‚Z nq Ges 

ev®úxfe‡bi Rb¨ cÖ‡qvRbxq myß Zvc Kjwmi †fZ‡ii cvwb 

n‡Z †kvlY K‡i| d‡j Kjwmi cvwbi ZvcgvÎv K‡g hvq Ges 

Kjwmi cvwb VvÊv _v‡K| A 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 86F   

N  DÏxcK n‡Z cvB, A 

Zv‡ii Avw` ˆ`N©¨, l0 = 30.01m 

Avw` ZvcgvÎv, 1 = 30C 

†kl ZvcgvÎv, 2 = 4C 

ZvcgvÎv n«vm,  = (30 − 4)C 

 = 26C = 26K 
ˆ`N©¨ cÖmviY mnM,  = 16.7  10−6K−1

 †kl ˆ`N©¨ l n‡j, 

  = 
lo − l

l0
 

ev, l0 − l =  l0 

ev, l = l0 − l0 

 = 30.01 − 16.7  10−6  30.01 
 26 
 = 29.99m 

kxZKv‡j ZvcgvÎv n«v‡mi Kvi‡Y Zv‡ii ˆ`N©¨ msKzwPZ n‡q 

29.99m nq hv ˆe ỳ¨wZK LywU `ywUi ga¨eZ©x ~̀iZ¡ 30m 

A‡c¶v Kg| G Kvi‡Y D³ w`b ZviwU wQu‡o hvq|  

cÖkœ18 Zvc aviY ¶gZv D‡c¶Yxq Ggb GKwU _v‡g©v d¬v‡¯‹ 

− 10C ZvcgvÎvi 100g eid Ges 20C ZvcgvÎvi 30g 



cvwb Av‡Q| 100C ZvcgvÎvi 12.5g ev®ú d¬v‡¯‹ Nbxf‚Z 

Ki‡Z †gkv‡bv n‡jv hv‡Z ïay eid M‡j hvq| (ev®úxfe‡bi 

Av‡cw¶K myßZvc = 2260 Jg−1, eid Mj‡bi Av‡cw¶K 

myßZvc = 336 Jg−1, cvwbi Av‡cw¶K Zvc aviY ¶gZv = 

4.2 Jg−10C−1)   [†dŠR`vi nvU K¨v‡WU K‡jR] 

K. GK †Kjwf‡bi msÁv `vI| 1 

L. 0C ZvcgvÎvi eid 0C ZvcgvÎvi cvwbi †P‡q 

†ewk VvÊv g‡b nq †Kb? e¨vL¨v K‡iv| 2 

M. DÏxc‡Ki eid Mjv‡Z Zv‡ci cwigvY wbY©q K‡iv|  3 

N. d¬v‡¯‹ ev‡®úi Nbxfe‡bi c‡i ei‡di wK N‡U? 

MvwYwZKfv‡e we‡klY K‡iv|  4  

18 bs cÖ‡kœi DËi 

K  cvwbi ˆÎawe› ỳi ZvcgvÎvi 
1

273.16
 fvM‡K GK †Kjwfb 

e‡j| A 

L  0C ZvcgvÎvi cvwb‡Z †h cwigvY Zvc _v‡K mgf‡ii 

0C ZvcgvÎvi ei‡di g‡a¨ Zv A‡c¶v Kg Zvc _v‡K| 

GRb¨ 0C ZvcgvÎvi cvwb‡Z nvZ ivL‡j H cvwb nvZ n‡Z 

†h nv‡i Zvc MÖnY K‡i, nvZ‡K 0C ZvcgvÎvi ei‡d ivL‡j 

Zv A‡c¶v AwaK nv‡i Zvc nvZ n‡Z MÖnY K‡i Ges GB 

myßZvc wn‡m‡e MÖnY K‡i eid Mj‡Z _v‡K| G Kvi‡Y 0C 

ZvcgvÎvi cvwb A‡c¶v 0C ZvcgvÎvi eid †ewk VvÛv †eva 

nq| A 

M  GLv‡b, A 

 ei‡di fi, m = 100 g 

ei‡di Avw` ZvcgvÎv,  = − 10C 

0C ZvcgvÎvi eid‡K cvwb‡Z cwiYZ Ki‡j ZvcgvÎvi 

cv_©K¨,  = 0C − (− 10C) 

 = 10C = 10 K 

eid Mj‡bi myß Zvc, li = 336 Jg−1 

Rvbv Av‡Q ei‡di Av‡cw¶K Zvc, Si = 2.1 Jg−1K−1 

0C ZvcgvÎvi eid‡K 0C ZvcgvÎvi cvwb‡Z cwibZ 

Ki‡Z cÖ‡qvRbxq Zvc Q1 n‡j− 

   Q1 = mSi  

 = 100g  2.1 Jg−1K−1  10K 
 = 2100 J 

Avevi 0C ZvcgvÎvq eid‡K 0C ZvcgvÎvi cvwb‡Z 

cwiYZ Ki‡Z eid myß Zvc MÖnY Ki‡e| G‡¶‡Î cÖ‡qvRbxq 

Zvc Q2 n‡j− 

Q1 = mli 

 = 100 g  336 Jg−1 
 = 33600 J 

 †gvU M„nxZ Zvc = Q1 + Q2 

   = (2100 + 33600)J 
  = 35700 J 
eid Mjv‡Z 35700J Zv‡ci cÖ‡qvRb| (Ans.) 

N  − 10C eid 
Q1

⎯→  0C 
Q1

⎯→  0C cvwb 
Q1
⎯→ 

C  cvwb 

 20C cvwb 
Q2

⎯→ C cvwb 

 100C ev®ú 
Q3

⎯→ 100C cvwb 
Q3

⎯→ C cvwb 

wgkÖ‡Yi ZvcgvÎv  n‡j 

wbæwjwLZ Zvcxq cwieZ©b nq| 

eid KZ…©K M„wnZ Zvc, Q1 = 

Q1 + Q1 + Q1 
ev, Q1 = m1S1 (0 + 10) + 

m1lf + m1 4200 ( − 0) 

= 0.1  2100  10 + 0.1 

 336  103 + 0.1  420 

= 33810 + 420 
cvwb KZ…©K ewR©Z Zvc, 

Q2 = m2S2(20 − ) (awi,  

< 20C) 

= 0.03  4200 (20 − ) 

= 126  (20 − ) 
ev®ú KZ…©K ewR©Z Zvc,  

Q3 = Q3 + Q3  

= m3lv + m3  4200  

(100 − ) 

= 0.0125  2260  10−3  

  + 0.0125  4200 (100 − 

) 

= 28250 + 52.5 (100 − ) 

GLv‡b, 

ei‡di †¶‡Î, 

fi, m1 = 100 g = 

0.1 kg 

Avw` ZvcgvÎv, 1 = − 

10C 
Av: Zvc, S1 = 2100 

Jkg−1K−1 
Mj‡bi myßZvc, lf = 

336  103 Jkg−1 
cvwbi †¶‡Î 

fi, m2 = 30 g = 

0.03 kg 
Av: Zvc, S2 = 4200 

Jkg−1K−1 
cvwbi †¶‡Î, 

Avw` ZvcgvÎv, 2 = 

20C 
ev‡®úi †¶‡Î, 

fi, m3 = 12.5 g 

  = 0.0125 kg 

Avw` ZvcgvÎv, 3  = 

100C 
ev®úxfe‡bi Av: myß 

Zvc, lv = 2260 Jg−1 

 = 2260  103Jkg−1 

Zv‡ci AcPq AvMÖn Ki‡j− 

 †gvU ewR©Z Zvc = M„wnZ Zvc 

ev, 2 + 3 = 1 

ev, 126 (20 − ) + 28250 + 52.5 (100 − )  

 = 33810 + 420 

  = 3.69C > 0C 
†h‡nZz wgkÖ‡Yi ZvcgvÎv abvÍK ZvB, m¤ú~Y© eid M‡j hv‡e|  

cÖkœ19  GKwU †`‡ki wewfbœ †Rjvq †ijI‡q †hvMv‡hvM 

e¨e ’̄v evov‡bvi D‡`¨vM MÖnb Kiv n‡jv Ges GKwU 

†Kv¤úvbx‡K Gi `vwqZ¡ †`Iqv n‡jv| †ij jvB‡bi ˆ`N©¨ 

100km Ges cÖ‡Z¨KwU cv‡Zi ˆ`N©¨ 25m| m¤¢ve¨ 16C 

ZvcgvÎv †e‡o hvIqvi Rb¨ cici ỳwU cv‡Zi ga¨eZ©x ~̀iZ¡ 

1.5 cm ivLvi cwiKíbv Kiv n‡jv| 

A  [Kzwgjv K¨v‡WU K‡jR] 

K. cvwbi ˆÎawe› ỳ Kv‡K e‡j? 1 

L. Ng©v³ Ae ’̄vq Pjš— cvLvi wb‡P em‡j VvÊv Abyf‚Z 

nq †Kb? 2 

M. †ij jvB‡bi ˆ`N©¨ cÖmviY mnM wbY©q K‡iv|   3 

N. †ij jvB‡bi ˆ`N©¨ cÖmviY mnM 12  10−6K−1
 n‡j, 

25C ZvcgvÎv e„w×i Rb¨ †ij jvBbwU †Uªb PjvP‡ji 

Rb¨ wbivc` n‡e wK bv− MvwYwZKfv‡e we‡klY K‡iv|  

 4 

19 bs cÖ‡kœi DËi 



K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j| L  Avgiv Rvwb, cvwb memgq ev®úvqxZ n‡Z 

_v‡K| G ev®úvqb wbf©i K‡i Gi Avk cv‡k Dcw ’̄Z Rjxq 

ev‡®úi Dci| Rjxq ev®ú †ewk n‡j ev®úvqb ax‡i nq| 

Avgv‡`i Ng©v³ †`n †_‡K ev®úvq‡bi d‡j Gi Pvicv‡k Rjxq 

ev‡®úi cwigvY †ewk _v‡K| cvLvi evZvm G Rjxq ev®ú‡K 

mwi‡q †`q d‡j ev®úvqb `ª“Z nq| Avgiv Av‡iv Rvwb 

ev®úvq‡bi mgq myß Zv‡ci cÖ‡qvRb| Nvg ev®úvq‡bi mgq 

kixi †_‡K Zvc MÖnY K‡i d‡j VvÊv Abyf‚Z nq| A 

M  GLv‡b, A 
 cÖ‡Z¨KwU cv‡Zi ˆ`N©¨, L1 = 25 m 

 cv‡Zi ˆ`N©¨ cÖmviY, L = 1.5 cm = 0.015 m 

 ZvcgvÎv e„w×,  = 16C = 16 K 

 ˆ`N©¨ cÖmviY mnM, α = ? 

Avgiv Rvwb, α = 
L

L1  
 

 = 
0.015 m

25 m  16 K
 

 = 3.75  10–5 K–1 (Ans.) 

N  GLv‡b, A 
 cÖ‡Z¨KwU cv‡Zi ˆ`N©¨, L1 = 25 m 

 ˆ`N©¨ cÖmviY mnM, α = 12  10–6 K–1 

 ZvcgvÎv e„w×,  = 25C = 25 K 
†ij jvBbwU †Uªb PjvP‡ji Rb¨ wbivc` n‡e hw` D³ ZvcgvÎv 

e„w×i d‡j cv‡Zi cÖmviY Gi Kg nq| 

G‡¶‡Î, cv‡Zi ˆ`N©̈  cÖmviY L n‡j Avgiv Rvwb, 

α = 
L

L1
 

ev, L = L1 α  

 = 25 m  12  10–6 K–1  25K 
L = 7.5  10–3 m = 0.75 cm 
†`Lv hv‡”Q, †ij jvB‡bi ˆ`N©¨ cÖmviY mnM 12  10–6 K–1

 

Ges ZvcgvÎv e„w× 25C n‡j cv‡Zi ˆ`N©¨ 0.75 cm e„w× 

cvq hv 1.5 cm A‡c¶v Kg| 

myZivs, †ij jvBbwU †Uªb PjvP‡ji Rb¨ wbivc` n‡e| 

cÖkœ20 e¨envwiK K¬v‡m wbie 88cm j¤^v 2.4kg f‡ii 

GKwU †jvnvi `‡Êi ZvcgvÎv evwo‡q 20C †_‡K 270C 

K‡i| Gi d‡j `ÊwUi ˆ`N©¨ e„w× †c‡q 111.2cm nq| 

ZviciZ `ÊwU‡K †m 25C ZvcgvÎvi 1kg cvwbi g‡a¨ 

wbgw¾Z K‡i| †jvnvi Av‡cw¶K Zvc 460J Jkg−1K−1  I  

cvwbi Av‡cw¶K Zvc 4200 Jkg−1K−1
| 

A [ewikvj K¨v‡WU K‡jR] 

K. †ZRw¯µqZv Kx? 1 

L. 0C ZvcgvÎvi cvwb 0C ZvcgvÎvi ei‡di †_‡K 

kxZj †Kb? 2 

M. †jvnvi `ÊwUi ˆ`N©¨ mnM †ei Ki? 3 

N. K¨v‡jvwgwZi g~jbxwZ Abymv‡i, wØZxq †¶‡Î, 

wgkÖ‡Yi ZvcgvÎv wK cvwbi ùzUbv‡¼ †cŠuQv‡e? 

MvwYwZKfv‡e e¨vL¨v Ki|   4 

20 bs cÖ‡kœi DËi 

K  †Kv‡bv †gŠj †_‡K ¯̂Ztù‚Z©fv‡e †ZRw¯µq KYv ev iwk¥ 

wbM©g‡bi NUbv‡K †ZRw¯µqZv e‡j|  A 

L  0C ZvcgvÎvi cvwb‡Z †h cwigvY Zvc _v‡K mgf‡ii 

0C ZvcgvÎvi ei‡di g‡a¨ Zv A‡c¶v Kg Zvc _v‡K| 

GRb¨ 0C ZvcgvÎvi cvwb‡Z nvZ ivL‡j H cvwb nvZ n‡Z 

†h nv‡i Zvc MÖnY K‡i, nvZ‡K 0C ZvcgvÎvi ei‡d ivL‡j 

Zv A‡c¶v AwaK nv‡i Zvc nvZ n‡Z MÖnY K‡i Ges GB 

myßZvc wn‡m‡e MÖnY K‡i eid Mj‡Z _v‡K| G Kvi‡Y 0C 

ZvcgvÎvi cvwb A‡c¶v 0C ZvcgvÎvi eid †ewk VvÛv †eva 

nq| A 

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 1.0545  10−3 K−1  

N  DÏxcK n‡Z cvB, A 

 i‡Wi ZvcgvÎv, r = 270C 

 i‡Wi fi, mr = 2.4 kg 

 i‡Wi Av‡cw¶K Zvc, Sr = 460 Jkg−1K−1  

 cvwbi ZvcgvÎv, w = 25C 

 cvwbi fi, mw = 1kg 

 cvwbi Av‡cw¶K Zvc, sw = 4200 Jkg−1K−1 

g‡b Kwi, wgkÖ‡Yi ZvcgvÎv C 

270C n‡Z C G †b‡g Avm‡Z iW KZ©„K ewR©Z Zvc, Q1 = 

mrSr  

ev, Q1 = 2.4  460 (270 − ) 

25C n‡Z C G Avm‡Z cvwb KZ©„K M„nxZ Zvc, Q2 = 

mwSw  

   = 1  4200 ( 

− 25) 
Avgiv Rvwb, M„nxZ Zvc = ewR©Z Zvc 

 ev, Q1= Q2  

 ev, 2.4  460 (270 − ) = 4200 ( − 25) 

 ev, 270 −  = 3.8 ( − 25) 

 ev, 270 −  = 3.8 − 95.11 

 ev, 270 + 95.11 = 4.8 

  ev,  = 76.06C < 100C 
A_©vr wgkÖ‡Yi ZvcgvÎv cvwbi ùzUbv‡¼ DËxY© n‡e bv| 

cÖkœ21 36.89C ZvcgvÎvq GKwU `‡Êi ˆ`N©¨ 100cm| 

ZvcgvÎv e„w× †c‡q 66.89C nIqvq Gi ˆ`N©¨ 100.033m 
nq| 

A  [wSbvB`n K¨v‡WU K‡jR] 

K. eid we› ỳ wK? 1 

L. †ijjvB‡b ỳBwU ev‡ii ms‡hvM ’̄‡j duvK _v‡K †Kb? 2 

M. cÖ̀ Ë ỳBwU ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ n‡e?  3 

N. DÏxc‡Ki `ÊwU wK‡mi ˆZwi− MvwYwZK hyw³mn 

e¨vL¨v K‡iv|  4 

21 bs cÖ‡kœi DËi 

K  cÖgvY Pv‡c †h ZvcgvÎvq GK UzKiv eid Mj‡Z ïi“ K‡i 

Zv‡K eid we› ỳ e‡j| A 

L  †ij jvBb B¯úv‡Zi ˆZwi nq| jvB‡bi Ici w`‡q hLb 

†Uªb P‡j ZLb Nl©‡Yi Kvi‡Y Ges m~‡h©i DËv‡c jvB‡bi 

ZvcgvÎv A‡bK Lvwb e„w× cvq| ZvcgvÎvi GB e„w×i d‡j 



avZe Dcv`v‡b ˆZwi †ij jvBb ˆ`‡N©¨ cÖmvwiZ nq| G mgq 

cvkvcvwk Aew ’̄Z `ywU jvB‡bi gv‡S duvKv bv _vK‡j †ijjvBb 

euvKv n‡q †h‡Zv Ges †Uªb ỳN©Ubv NU‡Zv| G Kvi‡Y †ijjvB‡b 

†hLv‡b ỳwU †jvnvi evi wgwjZ nq †mLv‡b duvKv _v‡K| A 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 98.402 F I 152.402F  
N  7 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: B¯úvZ| 

cÖkœ22 30C ZvcgvÎvq eM©vKvi GKwU †jvnv I GKwU c-

vwUbvg cv‡Zi cÖwZwUi †¶Îdj 5m2
| Zvc w`‡q †jvnvi 

cv‡Zi ZvcgvÎv 100C G DbœxZ Kivq Gi †¶Îdj 

5.00812m2
 n‡jv| (cvwUbv‡gi ˆ`N©¨ cÖmviY mnM 8.9  

10−6K−1) [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR] 
K. ceZv Kv‡K e‡j?  1 

L. Mjbv‡¼i Dci Pv‡ci cÖfve e¨vL¨v Ki| 2 

M. †jvnvi AvqZb cÖmviY mnM wbY©q Ki|  3 

N. ZvcgvÎv e„w× K‡i cvvwUbv‡gi cvZwU‡K †jvnvi 

cv‡Zi Dci mgvcwZZ Kiv m¤¢eÑ MvwYwZK we‡klY 

K‡i Zvi cÖgvY Ki|   4 

22 bs cÖ‡kœi DËi 

K  †Kv‡bv e¯—y‡K Zij ev evqexq c`v‡_© AvswkK ev 

m¤ú~Y©iƒ‡c wbgw¾Z Ki‡j e¯—ywU Ic‡ii w`‡K †h jwä ej 

Abyfe K‡i Zv‡K ceZv e‡j| 

L  KwVb †_‡K Zi‡j iƒcvš—‡ii mgq †hme c`v‡_©i AvqZb 

n«vm  cvq (†hgb eid), Pvc evo‡j Zv‡`i Mjbv¼ K‡g hvq 

A_©vr Kg ZvcgvÎvq M‡j| KviY, ewa©Z Pvc AvqZb n«v‡mi 

myweav K‡i †`q| Avevi KwVb †_‡K Zi‡j iƒcvš—‡ii mgq 

†hme  c`v‡_©i AvqZb †e‡o hvq  (†hgb †gvg), Pvc evo‡j 

Zv‡`i Mjbv¼ †e‡o hvq A_©vr †ewk ZvcgvÎvq M‡j| ewa©Z 

Pv‡ci  d‡j AvqZb e„w×‡Z Amyweav N‡U| A_©vr c ©̀v‡_©i Dci 

Pv‡ci n«vm-e„w×i Rb¨ Mjbv¼ cwiewZ©Z nq| 

M  GLv‡b, 

†jvnvi cv‡Zi Avw` †¶Îdj, A0 = 5m2  

ZvcgvÎv evov‡bvi ci †jvnvi cv‡Zi †¶Îdj, A1 = 

5.00812 m2  

†jvnvi †¶Î cÖmviY, A = A1 − A0 

 = (5.00812 − 5) m2  
 = 0.00812 m2  

ZvcgvÎv e„w×,  = (100°C − 30°C) 

 = 70°C = 70 K 

†jvnvi AvqZb cÖmviY mnM,  = ? 

awi, †jvnvi †¶Î cÖmviY mnM =  

Avgiv Rvwb, 

  = 
A

A0
 

  = 
0.00812

5 × 70
 K−1  

  = 2.32 × 10−5 m2  

Avevi,  


2
 = 



3
 

ev,  = 


2
 × 3 

ev,  = 
2.32 × 10−5 × 3

2
 K−1  

  = 3.48 × 10−5 K−1 (Ans.) 
N  6 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

cÖkœ23 GKwU AvqZvKvi e¯‘i ˆ`N©¨ I cÖ¯’ h_vµ‡g 6m  I 

3m, Gi †¶Î cÖmviY mnM 23.2  10−6 K−1
 Ges Aci 

GKwU Nb e¯‘i ˆ`N©¨, D”PZv I cȪ ’ h_vµ‡g 6m, 2m I 

3m| GKB Dcv`v‡bi e ‘̄ `ywUi ZvcgvÎv 30C evov‡bv 

n‡jv| [miKvwi †KwR BDwbqb D”P we`¨vjq] 

K. c¨vm‡K‡ji m~ÎwU wjL| 1 

L. DËß ev Rjš— ˆe ỳ¨wZK ev‡j¦i Dci VvÊv cvwb 

co‡j evj¦wU †d‡U hvq †Kb? 2 

M. cÖ_g e ‘̄wUi Pzovš— †¶Îdj KZ n‡e wbY©q K‡iv|  3 

N. 2q e¯‘wUi P‚ovš— AvqZb Kxiƒc n‡e? MvwYwZKfv‡e 

we‡klY K‡iv|  4 

23 bs cÖ‡kœi DËi 

K  cv‡Î Ave× Zij ev evqexq c`v‡_©i †Kv‡bv As‡ki Dci 

evB‡i †_‡K Pvc cÖ‡qvM Ki‡j †mB Pvc wKQygvÎ bv K‡g Zij 

ev evqexq c`v‡_©i mew`‡K mgvbfv‡e mÂvwjZ nq Ges Zij 

ev evqexq c`v_© msjMœ cv‡Îi Mv‡q j¤̂fv‡e wµqv K‡i| 

L  DËß ev R¡jš— ˆe ỳ¨wZK ev‡j¦i ZvcgvÎv A‡bK †ewk 

_v‡K| ZLb ev‡j¦i Dci VvÊv cvwb Xvjv n‡j Kv‡Pi Amg 

ms‡KvP‡bi Kvi‡Y ev‡j¦i KvP †d‡U hvq| KvP Zvc Acwievnx 

nIqvq cvwb msjMœ ¯—i I Aci ¯—‡ii ms‡KvPb mgvb nq 

bv| Gi d‡j cÖPÛ e‡j ev‡j¦i KvPwU †d‡U hvq| 

M  †`Iqv Av‡Q, 

AvqZvKvi e ‘̄i ˆ`N©¨ 6m I cÖ¯’ 3m 

AvqZvKvi e ‘̄i †¶Îdj, A1 = 6 × 3 = 18m2  

†¶Î cÖmviY mnM,  = 23.2 × 10−6K−1  

ZvcgvÎv e„w×, 2 − 1 = 30°C = 30 K 

e¯‘wUi P‚ovš— †¶Îdj, A2 = ? 

Rvbv Av‡Q,  

 = 
A2 − A1

A1(2 − 1)
 

ev, 23.2 × 10−6 = 
A2 − A1

18 × 30
 

ev, 23.2 × 10−6 × 18 × 30  = A2 − 18 

ev, A2 = 18 + 0.0125 

 A2 = 18.0125 m2 (Ans.) 
N  †`Iqv Av‡Q, 

Nbe¯‘i ̂`N©¨, a = 6m 

 cȪ ’, b = 3m 

 D”PZv, c = 2m 

 Nbe¯‘i AvqZb, V1 = 6 × 2 × 3 = 36 m3   

e¯‘wUi †¶Î cÖmviY mnM,  = 23.2 × 10−6 K−1  

 AvqZb cÖmviY mnM,  = 
3

2
  

  = 
3 × 23.2 × 10−6

2
  

  = 3.48 × 10−5 K−1  

ZvcgvÎv e„w×, 2 − 1 = 30°C = 30 K 



P‚ovš— AvqZb, V2 = ? 
Rvbv Av‡Q,  

 = 
V2 − V1

V1(2 − 1)
 

ev, V2 = V1 + V1 (2 − 1) 

ev, V2 = V1 {1 + (2 − 1)} 

 = 36 {1 + 3.48 × 10−5 × 30}m3  
 = 36.038 m3  
AZGe, wØZxq e ‘̄wUi P‚ovš— AvqZb n‡e 36.038 m3  

cÖkœ24  20°C ZvcgvÎvq GKwU mxmvi ¸wj 300ms–1
 

†e‡M GKwU †`qv‡ji g‡a¨ cÖ‡ek Kivq mg¯— MwZkw³ 

Zvckw³‡Z iƒcvš—wiZ n‡jv| mxmvi Av‡cw¶K Zvc 130 

Jkg–1K–1
| 

[biwms`x miKvwi evwjKv D”P we`¨vjq, biwms`x] 

K. p UvBc Aa©cwievnx Kx? 1 

L. p–n Rvskb Wv‡qvW I UªvbwR÷‡ii g‡a¨ cv_©K¨ 

wjL| 2 

M. ¸wji cÖv_wgK ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk 

K‡iv| 3 

N. ¸wji †kl ZvcgvÎv †Kjwfb †¯‹‡j KZ n‡e? wbY©q  

K‡iv|  4 

24 bs cÖ‡kœi DËi 

K  weï× Aa©cwievnx †Kjv‡m Dchy³ I wbqwš¿Zfv‡e ch©vq 

mviYxi Z…Zxq MÖ“‡ci †gŠj †fRvj wn‡m‡e wgwkÖZ Ki‡j †h 

AwaKZi cwievwnZv m¤úbœ c`v_© cvIqv hvq, ZvB p–type 

Aa©cwievnx| 

L  UªvbwR÷i I Wv‡qv‡Wi g‡a¨ cv_©K¨ wbæi“c: 

 UªvbwR÷i Wv‡qvW 

i.  UªvbwR÷i Zwor cÖevn‡K 

GKgyLx K‡i bv| 

i. Wv‡qvW Zwor cÖevn‡K 

GKgyLx K‡i| 

ii. UªvbwR÷i A¨vgwcdvqvi 

wn‡m‡e KvR K‡i| 

ii. Wv‡qv‡Wi weea©b ¶gZv 

†bB| 

iii. UªvbwR÷i, †iwWI, †Uwjwfkb BZ¨vw`‡Z e¨en„Z nq| iii. Wv‡qvW g~jZ †mŠi‡Kvl, (LED) †Rbvi Wv‡qv‡W e¨en„Z nq| 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: 68° F   
N  GLv‡b, 

¸wji †eM, v = 300 ms−1  

mxmvi Av‡cw¶K Zvc, S = 130 Jkg−1 K−1  

¸wji cÖv_wgK ZvcgvÎv, 1 = 20°C = 293 K 

awi, ¸wji †kl ZvcgvÎv = 2 

ZvcgvÎv cv_©K¨,  = 2 − 1 

¸wji fi m n‡j, 

MwZkw³ = Zvckw³ 

ev, 
1

2
 mv2 = mS 

ev,  = 
v2

2S
 

ev, 2 − 1 = 
(300ms−1)2

2 × 130 Jkg−1K−1  

ev, 2 − 293 K = 346.15K 

 2 = 639.15 K 

A_©vr ¸wji †kl ZvcgvÎv †Kjwfb †¯‹‡j 639.15 K n‡e| 

cÖkœ25  GKwU avZe cv‡Zi ˆ`N©¨ 4m Ges cÖ¯’ 3m| 

e¯‘wUi ZvcgvÎv 80C e„w× Ki‡j Gi †¶Îdj e„w× N‡U 0.1 

m2
| K¶ ZvcgvÎv 15C|[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi] 

K. cvwbi ˆÎawe› ỳ Kx? 1 

L. mgAvqZ‡bi cvwb Mv‡m I †c‡U ivL‡j †KvbwUi 

ev®úvqb Av‡M n‡e− wjL| 2 

M. e¯‘wUi Dcv`v‡bi †¶Î cÖmviY mnM wbY©q K‡iv|  3 

N. e¯‘wUi ZvcgvÎv 200C G DbœxZ Ki‡j Gi †¶Îdj 

kZKiv KZ e„w× NU‡e− MvwYwZKfv‡e †`LvI|  4 

25 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j| 

L  cvwbi ev®úvqb Gi DòZv, Gi Dci evqyi Pvc, evqyi 

ï®‹Zv, cvwbi DcwiZ‡ji †¶Îdj BZ¨vw`i Dci wbf©i K‡i| 

mgAvqZ‡bi cvwb Mv‡m I †c‡U ivL‡j cvwbi DcwiZ‡ji 

†¶Îdj †ewk n‡j †ewk ’̄vb Ry‡o cvwb ev®úvwqZ nIqvi 

my‡hvM cvq| mgAvqZ‡bi cvwb Mv‡m I †c‡U ivL‡j †c‡Ui 

cvwbi DcwiZ‡ji †¶Îdj †ewk nq e‡j †c‡Ui cvwbi 

ev®úvqb Av‡M n‡e| 

M  8 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 1.04 × 10−4K−1  

N  ÔMÕ n‡Z †¶Î cÖmviY mnM,  = 1.04 × 10−4K−1  

Avw` †¶Îdj, A1 = 12 m2 

Avw` ZvcgvÎv, 1 = 15°C 

P‚ovš— ZvcgvÎv, 2 = 200°C 

 ZvcgvÎv e„w×,  = (200 − 15)°C 

 = 185°C 
 = 185 K 

†¶Îdj e„w× A n‡j, Avgiv Rvwb, 

 = 
A

A1
 

 A = .A1. 

 = (1.04 × 10−4 × 12 × 185) m2  
 = 0.23125 m2  

 †¶Îd‡ji kZKiv e„w× = 
A

A1
 × 100 

 = 
0.232 m2

12m2  × 100 

 = 1.93% 
A_©vr e ‘̄wUi ZvcgvÎv 200°C G DbœxZ Ki‡j †¶Îdj 

1.93% e„w× cv‡e| 

cÖkœ26  25C ZvcgvÎvi 1.5kg cvwb‡K 0C ZvcgvÎvi 

ei‡d cwiYZ Kiv n‡jv| eid Mj‡bi Av‡cw¶K myß Zvc 

336000 Jkg–1
| 

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv] 

K. myß Zvc Kx? 1 

L. ev®úvqb I ùzU‡bi g‡a¨ ỳwU cv_©K¨ wjL| 2 

M. DÏxc‡K D‡jwLZ NUbvq wb®‹vwkZ Zvc wbY©q K‡iv|  3 

N. AviI 15 kJ Zvc wb®‹vwkZ n‡j ei‡di ZvcgvÎv KZ 

n‡e− MvwYwZKfv‡e we‡klY K‡iv|  4 

26 bs cÖ‡kœi DËi 



K  †h Zvc e¯‘i ZvcgvÎvi cwieZ©b bv NwU‡q e ‘̄i Ae ’̄vi 

cwieZ©b NUvq Zv‡K myßZvc e‡j| 

L  ev®úvqb I ùzU‡bi g‡a¨ cv_©K¨: A 

ev®úvqb ùzUb 

i. †h‡Kvb ZvcgvÎvq Zi‡ji 

ïaygvÎ DcwiZj †_‡K 

ax‡i ax‡i ev‡®ú cwiYZ 

nIqvi cÖwµqv‡K ev®úvqb 

e‡j|  

i. Zvc cÖ‡qv‡M GKwU wbw ©̀ó 

ZvcgvÎvq Zi‡ji mKj 

’̄vb †_‡K ª̀“Z ev‡®ú 

cwiYZ nIqvi NUbv nj 

ùzUb|  

ii. ev®úvqb N‡U mvaviY K¶ 

ZvcgvÎvq ev wbæZi 

ZvcgvÎvq|  

ii. ùzUb N‡U Zi‡ji 

ùzUbv‡¼i ZvcgvÎvq|  

M  DÏxc‡K DwjwLZ NUbvq ỳB av‡c ev®ú wb®‹vwkZ nq| 

GK−: 25°C ZvcgvÎvi cvwb 0°C ZvcgvÎvi cvwb‡Z cwiYZ 

nIqvi mgq 

`yB−: 0°C Gi cvwb 0°C Gi ei‡d cwiYZ nIqvi mgq| 

g‡b Kwi, 

1g av‡c Q1 cwigvY Zvc wb®‹vwkZ nq|  

 Q1 = mS 
GLv‡b, 

 m = 1.5 kg 

 S = 4200 Jkg−1 K−1  

  = (25 − 0) = 25 K 

 Q1 = 1.5 × 4200 × 25s 

 Q1 = 157500 J 
wØZxq av‡c, Q2 cwigvY Zvc wb®‹vwkZ nq| 

 Q2 = ml 
GLv‡b, 

 l = Nbxfe‡bi Av‡cw¶K myßZvc = 336000 

Jkg−1 K−1 
 Q2 = 1.5 × 336000 J = 504000 J 
†gvU wb®‹vwkZ Zvc, Q = Q1 + Q2  

 = (157500 + 504000) J 
 = 661500 J (Ans.) 
N  g‡b Kwi,  

15 kJ Zvc AviI wb®‹vwkZ n‡j ei‡di ZvcgvÎv °C nq| 

Avgiv Rvwb, Q = mS 

GLv‡b,  Q = 15 kJ = 15 × 103 J 

 m = 1.5 kg 
 S = 2100 Jkg−1K−1  
  = (0 − ) k = − K 
 Q = −mS 

ev,  = − 
Q

mS
 = − 

15 × 103

1.5 × 2100
 = − 4.76°C 

A_©vr, AviI 15kJ Zvc wb®‹vwkZ n‡j ei‡di ZvcgvÎv 

−4.76°C n‡e| 

cÖkœ27  10°C ZvcgvÎv e„w×i Rb¨ 50m `xN© †jvnvi 

†ijjvBb e„w× †c‡q 50.0115m nq| hw` †Kvb AÂ‡ji Mo 

ZvcgvÎv 30°C e„w× cvq Z‡e GKwU wbivc` †ijjvB‡bi Rb¨ 

ms‡hvM ’̄‡j 1.975 cm duvK ivLv nq| A[ivRDK DËiv g‡Wj K‡jR, XvKv] 

K. ch©ve„Ë MwZ Kx? 1 

L. ïay k‡ãi cÖwZdjbB cÖwZaŸwb m„wó K‡i bv– e¨vL¨v 

Ki| 2 

M. †ij jvB‡bi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM wbY©q Ki| 3 

N. DÏxc‡Ki Mo ZvcgvÎv e„w×i Rb¨ ỳB cv‡Îi 

ms‡hvM ’̄‡j 1.975 cm duvK ivLv hyw³hy³ wK-bv 

MvwYwZK we‡kl‡Yi gva¨‡g †`LvI| 4 

27 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄KYvi MwZ hw` Ggb nq †h Zv Gi MwZc‡_i 

†Kv‡bv GKwU wbw ©̀ó we› ỳ‡K wbw ©̀ó mgq cici GKB w`K †_‡K 

AwZµg K‡i, Z‡e e ‘̄KYvi †mB MwZB ch©ve„Ë MwZ| 

L  me cÖwZdwjZ kã cÖwZaŸwb m„wó Ki‡Z cv‡i bv| KviY, 

†Kv‡bv ¶Y¯’vqx kã ev aŸwb Kv‡b †kvbvi ci †mB k‡ãi †ik 

cÖvq 
1

10
  †m‡KÛ hver Avgv‡`i gw¯—‡®‹ †_‡K hvq| GB 

1

10
 

†m‡K‡Ûi g‡a¨ Ab¨ kã Kv‡b G‡m †cuŠQv‡j Zv Avgiv Avjv`v 

K‡i ïb‡Z cvB bv| ZvB †h cÖwZdwjZ kã 0.1 †m‡K‡Ûi 

g‡a¨ Dr‡mi Kv‡Q wd‡i Avm‡e Zv cÖwZaŸwb m„wó Ki‡Z cvi‡e 

bv| 

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 2.3 × 10−5 K−1  

N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: DÏxc‡Ki Mo ZvcgvÎv e„w×i Rb¨ ỳB cv‡Îi 

ms‡hvM ’̄‡j 1.975 cm duvK ivLv hyw³hy³ bq| A 

cÖkœ28  20C ZvcgvÎvi 500g f‡ii GKwU e ‘̄‡K 

4200J Zvc cÖ‡qvM Ki‡j Gi ZvcgvÎv 40C G DbœxZ nq| 

Gici e¯‘wU‡K 200g dzUš— cvwb‡Z †dj‡j wgkÖ‡Yi P‚ovš— 

ZvcgvÎv 88C nq| 

  [K·evRvi miKvwi D”P we`¨vjq] 

K. cybtwkjxfeb Kx?  1 

L. Mi‡gi w`‡b gvwUi Kjwmi cvwb VvÛv _v‡K †Kb? 2 

M. e¯‘wUi ZvcaviY ¶gZv wbY©q K‡iv|   3 

N. DÏxc‡Ki Z_¨ Zvc cwigv‡ci g~jbxwZ mg_©b K‡i 

Kx? MvwYwZK we‡klY K‡iv|  4 

28 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j| 

L  gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z`ª ¶z`ª AmsL¨ wQ ª̀ _v‡K 

hvi ga¨ w`‡q cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji 

GB cvwb c‡i ¯̂Ztev®úxfeb cÖwµqvq ev®úxf‚Z nq Ges 

ev®úxfe‡bi Rb¨ cÖ‡qvRbxq myß Zvc Kjwmi cvwb n‡Z MÖnY 

K‡i| d‡j Kjwmi cvwbi ZvcgvÎv K‡g hvq Ges Kjwmi cvwb 

VvÊv _v‡K| 

M  GLv‡b, A 

 e¯‘i fi, m = 500 gm = 0.5 kg 

 ZvcgvÎv e„w×,  = (40 − 20) C = 20 K 

 cÖ‡qvRbxq Zvc, Q = 4200 J 

 e¯‘i ZvcaviY ¶gZv, C = ? 

Avgiv Rvwb, C = 
Q


   

 ev, C = 
4200

20
  

  C = 210 JK−1 (Ans) A 

N  16 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  



DËi:  DÏxc‡Ki Z_¨ Zvc cwigv‡ci g~jbxwZ mg_©b K‡i|  

A 

cÖkœ29  †ijjvB‡b †jvnvi ỳwU cv‡Zi ga¨eZ©x duvKv ’̄vb 

1cm| †jvnvi AvqZb cÖmviY mnM 34.8 × 10–6K–1
| 

†ijjvB‡b 10°C G GKwU cv‡Îi ˆ`N©¨ 20 m Ges 

cȪ ’‡”Q‡`i †¶Îdj 60 cm2
| 

A  [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR] 

K. cybtwkjxfeb Kv‡K e‡j? 1 

L. IPS e¨vUvwi‡Z cvwb w`‡Z nq †Kb? 2 

M. †jvnvi cv‡Zi ZvcgvÎv e„w× KZ n‡j AvqZb cÖmviY 

Avw` AvqZ‡bi 0.05% n‡e?  3 

N. hw` cv‡Zi ZvcgvÎv 55°C Kiv nq Z‡e Zv wbivc` 

n‡e Kx? MvwYwZK hyw³ mnKv‡i †`LvI|  4 

29 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j| 

L  e¨vUvix‡Z e¨en„Z mvjwdDwiK Gwm‡Wi NbZ¡ wbqš¿‡Yi 

Rb¨ IPS Gi e¨vUvwi‡Z cvwb w`‡Z nq| IPS Gi e¨vUvwi‡Z 

e¨en„Z mvjwdDwiK Gwm‡Wi  NbZ¡ 1.5  103kgm−3
 †_‡K 

1.3  103 kgm−3. nvB‡WªvwgUvi w`‡q gv‡S gv‡S NbZ¡ †g‡c 

†`L‡Z nq| NbZ¡ †ewk n‡j †KvlwU bó n‡q hvq| G Rb¨ 

gv‡S gv‡S e¨vUvwi‡Z cvwb w`‡q NbZ¡ wVK ivL‡Z nq| 

M  GLv‡b, A 

†jvnvi cv‡Zi ˆ`N©¨, L = 20m 

†jvnvi cv‡Zi cÖ¯’‡”Q‡`i †¶Îdj, A = 60 cm2  

 = 60 × 10−4 m2  

†jvnvi cv‡Zi Avw` AvqZb, V0 = AL 

 = 60 × 10−4 × 20 m3  

 = 0.12 m3  

†jvnvi AvqZb cÖmviY mnM,   = 34.8 × 10−6 K−1  

†jvnvi AvqZb cÖmviY, V = V0 Gi  0.05% 

 = 0.12 × 
0.05

100
 m3  

 = 6 × 10−5 m3  

ZvcgvÎv e„w×, θ = ? 

Avgiv Rvwb,  = 
V

V0θ
 

 ev,  = 
V

V0
 

 = 
6 × 10−5 m3

0.12m3 × 34.8 × 10−6 K−1 

 = 14.37 K (Ans.) 
N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: cv‡Zi ZvcgvÎv 55°C n‡j, Zv wbivc` n‡e bv| 

cÖkœ30  50C ZvcgvÎvi 30g cvwb I 0C ZvcgvÎvi 

20g eid GK mv‡_ ivLv nj| cvwbi Avt Zvc 

4200Jkg−1K−1, ei‡di Avt Zvc I myß Zvc 

2100Jkg−1K−1
 I 336000Jkg−1

|  

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, 

cveZ©xcyi, w`bvRcyi] 

K. cybtwkjxfeb Kx? 1 

L. mgcwigvY Zvc cÖ‡qv‡M mgvb f‡ii cvwb A‡c¶v 

Zvgv AwaK DËß nq− e¨vL¨v K‡iv| 2 

M. DÏxc‡Ki cvwb‡K eid Ki‡Z KZ Zvc eR©b Ki‡e 

wbY©q K‡iv|  3 

N. DÏxc‡Ki NUbvq m¤ú~Y© eid Mj‡e wK bv, bv Mj‡j 

KZUzKz AMwjZ _vK‡e MvwYwZKfv‡e we‡klY K‡iv| 4 

30 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j| 

L  †Kv‡bv e ‘̄i DËßZv Zvi Av‡cw¶K Zv‡ci Dci wbf©i 

K‡i| ỳwU e ‘̄i g‡a¨ hvi Av‡cw¶K Zvc †ewk, GKB cwigvY 

Zvc cÖ‡qvM Kivq, †mB e ‘̄wU Kg DËß n‡e| †h‡nZz Zvgv 

A‡c¶v cvwbi Av‡cw¶K Zvc †ewk, ZvB mgcwigvY Zvc 

cÖ‡qv‡M mgvb f‡ii cvwb A‡c¶v Zvgv AwaK DËß n‡e| 

M  DÏxcK n‡Z cvB, 

cvwbi Av‡cw¶K Zvc, S = 4200 Jkg−1K−1  

eid Mj‡bi myßZvc, lf = 336000 Jkg−1
 

cvwbi fi, m = 30 g = 3 × 10−3 kg 

50°C ZvcgvÎvi m kg cvwb‡K 0°C ZvcgvÎvi cvwb‡Z 

cwiYZ Ki‡Z ewR©Z Zvc, 

H1 = ms 

 = 30 × 10−3 × 4200 × 50 
 = 6300 J 
0°C ZvcgvÎvi m kg cvwb‡K 0°C ZvcgvÎvi ei‡d cwiYZ 

Ki‡Z ewR©Z Zvc, 

H2 = mlf 

 = 30 × 10−3 × 336000 
 = 10080 J 

†gvU ewR©Z Zvc, H = H1 + H2  

 = 6300 + 10080 
 = 16380 J (Ans.) 

N  DÏxc‡Ki 50°C ZvcgvÎvq 30g ev 30 × 10−3 kg 

cvwb 0°C †b‡g Avm‡j ewR©Z Zvc, 

H1 = 30 × 10−3 × 4200 (50 − 0) J 
 = 6300 J 

Avevi, 0°C ZvcgvÎvi 20g ev 20 × 10−3 kg eid m¤ú~Y© 

Mj‡Z cÖ‡qvRbxq Zvc, 

H2 = (20 × 10−3 × 336000) J 
 = 6720 J 
GLv‡b, H2 > H1 ; A_©vr m¤ú~Y© eid Mj‡Z †h cwigvY Zvc 

`iKvi DËß cvwb H cwigvb Zvc mieivn Ki‡Z cv‡i bv| 

ZvB m¤ú~Y© eid Mj‡e bv| 

aiv hvK, H1 Zvc Øviv m kg eid Mj‡e|  

 H1 = mlf 

ev, m = 
H1

lf
  = 

6300

336000
 = 18.75 × 10−3 kg = 18.75  

A_©vr, 18.75 g eid Mj‡e Ges (20 − 18.75)g ev 1.25g 

eid AMwjZ Ae ’̄vq _vK‡e| 



cÖkœ31  2m ˆ`N©¨ I 1.5m cÖ¯’ wewkó GKLÊ †jvnvi 

cv‡Zi ZvcgvÎv 70C evov‡j Gi †¶Îdj 50 cm2 e„w× 

cvq|  

[gwbcyi D”P we`¨vjq] 

K. Mjbv¼ Kv‡K e‡j? 1 

L. cvwbi Av‡cw¶K Zvc 4200 Jkg−1K−1 ej‡Z Kx 

eySvq? 2 

M. †jvnvi †¶Î cÖmviY mnM wbY©q K‡iv|   3 

N. D³ †jvnvi ˆZwi †Kv‡bv e ‘̄i AvqZb 1% evov‡Z 

n‡j ZvcgvÎv KZ e„w× Ki‡Z n‡e? MvwYwZKfv‡e 

we‡klY K‡iv|    4  

31 b¤̂i cÖ‡kœi DËi 

K  w ’̄i Pv‡c †h wbw ©̀ó ZvcgvÎvq KwVb c`v_© Mj‡Z ïi“ 

K‡i †mB ZvcgvÎv‡K Mjbv¼ e‡j|  A  

L  cvwbi Av‡cw¶K Zvc 4200Jkg−1K−1 ej‡Z †evSvq †h, 

1kg cvwbi ZvcgvÎv 1K e„w× Ki‡Z 4200J Zv‡ci cÖ‡qvRb 

nq| A  

M  8 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

N  g‡b Kwi, †jvnvi cv‡Zi Avw` AvqZb, V0 A 

 AvqZb e„w×, V = V0 Gi 1 % 

 = V0  
1

100
  

 = 
V0

100
  

ÔMÕ Ask n‡Z cvB, †jvnvi †¶Î cÖmviY mnM, 

 =  2.38  10–5 K–1 

 †jvnvi AvqZb cÖmviY mnM,  = 
3

2
  

 = 
3

2
  2.381  

10–5 K–1 

 = 3.5715  10–5 
K–1  

ZvcgvÎv e„w×,  = ? 
Avgiv Rvwb,  

  =
V

V0
  

  = 
V

V0
  

 = 
1

100
  

 = 
1

 100  3.5715  10–5 K 

 = 279.9944K 

  280 K  
AZGe, D³ †jvnvi ˆZwi †Kv‡bv e¯‘i AvqZb 1% evov‡Z 

n‡j ZvcgvÎv 280K ev, 280°C evov‡Z n‡e| ev,  

cÖkœ32 PÆMÖvg K¨v›Ub‡g›U cvewjK K‡j‡Ri PZz_© †kÖwYi 

QvÎ †Zvqvnv I Zvi eÜy nvwjkni K¨v›Ub‡g›U cvewjK ¯‹zj I 

K‡j‡R AbywôZ weÁvb †gjvq AskMÖnY K‡i| Zviv Zv‡`i 

cÖ‡R‡± 300 gm f‡ii Ges 630 JK–1
 ZvcaviY ¶gZv 

wewkó GKwU c`v_© e¨envi K‡i| Ab¨w`‡K †Zvqvnvi eo fvB 

Zvjnv 12m2
 †¶Îdj wewkó e ‘̄i ZvcgvÎv 30C e„w× K‡i 

†`L‡Z †cj e¯‘wUi †¶Îdj 0.3 cm2
 e„w× cvq|[PÆMÖvg K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR] 

K. Zvc aviY ¶gZv Kx? 1 

L. c`v‡_©i cvRgv Ae ’̄v e¨vL¨v K‡iv| 2 

M. †Zvqvnvi e¨en„Z c`v_©wU bvg wK?  3 

N. †`LvI †h, Zvjnvi e¨en„Z c`v_©wUi ˆ`N©¨ cÖmviY 

mnM, †¶Î cÖmviY mnM Ges AvqZb cÖmviY 

mn‡Mi AbycvZ 1 t 2 t 3| 4 

32 b¤̂i cÖ‡kœi DËi 

K  †Kvb e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h cwigvY Zvckw³ 

cÖ‡qvM Ki‡Z nq, Zv‡K H wbw ©̀ó cwigvY e ‘̄i Zvc aviY 

¶gZv e‡j|  A  
L  c`v‡_©i we‡kl Ae ’̄vi bvg nj cvRgv hv AwZ D”P 

ZvcgvÎvq AvqwbZ M¨vm| cÖvq K‡qK nvRvi wWMÖx †mjwmqvm 

ZvcgvÎvq cvRgv Ae ’̄vi DrcwË nq| M¨v‡mi b¨vq cvRgvi 

†Kvb wbw ©̀ó AvKvi ev AvqZb †bB| cvRgv KYv¸‡jv Zwor 

Avavb enb K‡i| ZvB cvRgv Zwor cwievnx wn‡m‡e KvR 

K‡i| cvRgvi eo Drm n‡”Q m~h©| A 

M  †Zvnvi e¨en„Z c`v‡_©i A  

fi, m = 300 gm = 0.3kg 

ZvcaviY ¶gZv, C = 630 JK–1 

 c`v‡_©i Av‡cw¶K Zvc, S = 
C

m
 = 

630

0.3
  

 = 2100 Jkg–1 K–1 
Avgiv Rvwb, ei‡di Av‡cw¶K Zvc 2100 Jkg–1K–1 

 c`v_©wU eid| (Ans) 

N  we.`ª. : DÏxc‡K DwjwLZ Z_¨ Øviv Bnv cÖgvY Kiv m¤¢e 

bq| Z‡e mvaviYfv‡e Bnv cÖgvY Kiv hvq| 

mvaviY cÖgvY : a ˆ`N©¨, cȪ ’ I D”PZv wewkó GKwU Nbe ‘̄ 

Kíbv Kwi| Gi ZvcgvÎv θ e„w×i Rb¨ ¶z`ª ˆ`N©̈  a cwigvY 

e„w× cvq| 

 ˆ`N©¨ cÖmviY mnM,  = 
a

aθ
 ..... (i) 

Avevi, Avw` †¶Îdj, A0 = a2  

ZvcgvÎv e„w×i Rb¨, cieZ©x †¶Îdj A = (a + a) (a + 

a) 

 = a2 + 2a.a + 

(a)2  

 = a2 + 2a.a 

[a ¶z`ª e‡j (a)2
 †K AMÖvn¨ K‡i] 

 †¶Îdj e„w×, A = A − A0 = a2 + 2a.a − a2  

 = 2a.A 

†¶Î cÖmviY mnM,  = 
A

A0θ
 = 

2aa

a2θ
 

 = 2
a

aθ
 

  = 2  .................. (ii) [(i) bs n‡Z 
a

aθ
 = ] 

Avevi, Avw` AvqZb, V0 = a3  
ZvcgvÎv e„w×i Rb¨ ewa©Z AvqZb  

V = (a + a) (a + a) (a + a) 

 = a3 + 3a2.a + 3a.(a)2 + (a)3  



 = a3 + 3a2.a [a ¶z`ª e‡j 3a(a)2 (a)3
 †K 

AMÖvn¨ K‡i] 

AvqZb e„w×, V = V − V0 = a3 + 3a2.a − a3  

 = 3a2.a 

AZGe, AvqZb cÖmviY mnM,  = 
V

V0.θ
  

 = 
3a2.a

a3.θ
 

 = 3. 
a

a.θ
 

 = 3  ..................(iii) 
(i) (ii) I (iii) n‡Z †jLv hvq, 

 :  :  = 1 : 2 : 3 (Showed) 

cÖkœ33  20C ZvcgvÎv e„w×‡Z 100m `xN© GKwU 

†ijjvB‡bi cv‡Zi ˆ`N©¨ e„w× †c‡q 100.0232m n‡jv| H 

†ij jvB‡bi ỳwU cv‡Zi g‡a¨ 7cm duvKv ’̄vb ivLv i‡q‡Q| 

[evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR] 

K. Av‡cw¶K Zvc wK? 1 

L. gvwUi Kjwm‡Z ivLv cvwb VvÊv _vK‡jI wcZj ev 

†jvnvi cv‡Î VvÊv _v‡K bv †Kb -e¨vL¨v K‡iv| 2 

M. H †ijjvBb cv‡Zi ˆ`N©̈  cÖmviY mnM KZ?  3 

N. †Kvb w`‡bi Mo ZvcgvÎv e„w× 70C n‡j H jvB‡b 

†Uªb wbivc‡` Pj‡Z cvi‡e wKbv-MvwYwZK we‡k-

lYmn gZvgZ `vI|  4 

33 b¤̂i cÖ‡kœi DËi 

K  1kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e ‘̄i Dcv`v‡bi Av‡cw¶K 

Zvc e‡j| A  
L  gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z`ª ¶z`ª wQ ª̀ _v‡K| hvi 

g‡a¨ w`‡q cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji GB 

cvwb ¯̂Z:ev®úxfeb cÖwµqvq ev®úxf‚Z nq Ges ev®úxfe‡bi 

Rb¨ cÖ‡qvRbxq myßZvc Kjwmi †fZ‡ii cvwb n‡Z MÖnY K‡i| 

d‡j Kjwmi cvwbi ZvcgvÎv K‡g hvq| ZvB gvwUi Kjwm‡Z 

ivLv cvwb VvÊv _v‡K| wcZj ev †jvnvi cv‡Î gvwUi Kjwmi 

b¨vq †Kvb wQ ª̀ _v‡K bv| ZvB cvwb evB‡i Avm‡Z cv‡i bv| 

d‡j cvwb VvÊv n‡Z cv‡i bv|  

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 11.6  10–6 K–1  
N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: †Uªb wbivc‡` Pj‡Z cvi‡e bv|  

cÖkœ34 0.5kg f‡ii GKwU Zv‡i 1950J Zvc cÖ‡qvM Kivq 

Gi ZvcgvÎv e„w× Ges †kl ˆ`N©¨ h_vµ‡g 30K Ges 

100.033m n‡jv|  

[VvKziMuvI miKvwi evwjKv D”P we`¨vjq] 

K. GK Ryj Zvc KZ K¨vjwii mgvb?  1 

L. 371K ZvcgvÎvq cvwb dzUv‡bv m¤¢e −e¨vL¨v K‡iv| 

 2 

M. Zv‡ii Dcv`v‡bi Av‡cw¶K Zvc wbY©q K‡iv|   3 

N. Zv‡ii Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m 

D”PZvwewkó †Kv‡bv duvcv Nb‡Ki wfZ‡i cÖ‡ek 

Kiv‡bv m¤¢e n‡e wK? MvwYwZK we‡kl‡Yi gva¨‡g 

gZvgZ `vI|   4 

34 bs cÖ‡kœi DËi 

K  GK Ryj Zvc = 0.24 K¨vjwi Zvc| A  

L  371 K = (371 – 273)C = 98C = 100C – 

2C 
Avgiv Rvwb, evqyPvc 2.7 cm cwigvY n«vm †c‡j cvwbi 

ùzUbvsK 1C cwigvY n«vm cvq| myZivs evqyPvc 2.7 cm  

2 = 5.4 cm cwigvY n«vm †c‡q (76 cm – 5.4 cm) = 

70.6 cm n‡j, cvwbi ùzUbvsK 2C n«vm cv‡e| ZLb cvwbi 

ùzUbvsK n‡e 98C ev 371K| myZivs 371K ZvcgvÎvq 

cvwb dzUv‡bv m¤¢e| A  

M  12 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 130 Jkg–1K–1   
N  12 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: m¤¢e| 

cÖkœ35 100C ZvcgvÎvi 700 gm Zvgv 2kg fi wewkó 

Zvgvi cv‡Î 25C ZvcgvÎvi f‡ii cvwbi g‡a¨ ivLv n‡jv| 

d‡j wgkÖ‡Yi ZvcgvÎv nq 28.98C| Zvgvi Av‡cw¶K Zvc 

400 Jkg−1K−1
| 

  [Kvw`ivev` K¨v›Ub‡g›U cvewjK ¯‹zj, bv‡Uvi] 

K. Zvc aviY ¶gZv Kv‡K e‡j? 1 

L. †Kv‡bv e ‘̄i ZvcaviY ¶gZv †Kvb †Kvb wel‡qi Ici 

wbf©i K‡i? 2 

M. cvwb Kx cwigvY Zvc MÖnY Ki‡e?  3 

N. DÏxc‡Ki Z_¨ K¨vjwiwgwZi g~jbxwZi mg_©b K‡i 

wKbv MvwYwZKfv‡e we‡klY K‡iv|  4 

35 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ¶gZv e‡j| A 

L  wewfbœ e ‘̄i ZvcaviY ¶gZv e ‘̄wUi fi I Dcv`vb Gi 

Dci wbf©ikxj|  

GKB c`v‡_©i wewfbœ f‡ii e ‘̄i ZvcgvÎv mgcwigvY e„w× 

Ki‡Z wewfbœ cwigvY Zv‡ci cÖ‡qvRb nq| †hgb: GK Kvc 

cvwb Mig Ki‡Z †h Zvckw³ cÖ‡qvRb nq Zvi †P‡q A‡bK 

†ewk Zvckw³i cÖ‡qvRb GK †KZwj cvwb Mig Ki‡Z| 

mgf‡ii wewfbœ Dcv`v‡bi e ‘̄i ZvcgvÎv mgcwigvY e„w×i 

Rb¨ cÖ‡qvRbxq Zv‡ci cwigvY wfbœ nq| 1kg A¨vjywgwbqv‡gi 

ZvcgvÎv 5K e„w× Ki‡Z †h Zv‡ci cÖ‡qvRb, 1kg cvwbi 

ZvcgvÎv mgcwigvY e„w× Ki‡Z cÖvq cuvP¸Y †ewk Zv‡ci 

cÖ‡qvRb| A 

M  DÏxcK Abyhvqx, A 
 Zvgvi fi, m1 = 700 gm = 0.7kg 

 Ges ZvcgvÎv,  = 100C = 373K 
 Zvgvi cv‡Îi fi, m2 = 2kg 
aiv hvK, cvwbi fi, mw 

Zvgvi cvÎ I cvwbi ZvcgvÎv, 2 = 25C = 298k 

wgkÖ‡Yi ZvcgvÎv,  = 28.98C = 301.98k 

Avgvi Av‡cw¶K Zvc, S1 = 400 Jkg−1K−1 

cvwbi Av‡cw¶K Zvc,  Sw = 4200 Jkg−1K−1 

GLb, Zvgv KZ…©K ewR©Z Zvc, Q1 = m1S1(1 − ) 

  = 0.7  400 (373 − 
301.98) 
  = 19885.6J 
Avevi, Zvgvi cvÎ I cvwb Zvc MÖnY K‡i| 

Zvgvi cvÎ KZ…K M„wnZ Zvc, Q2 = m2S1( − 2) 



  = 2  400 (301.98 − 298) 
  = 3184J 
Ges cvwb KZ…©K M„wnZ Zvc, Q3 n‡j K¨vjwiwgwZi g~jbxwZ 

Abyhvqx, 

 Q2 + Q3 = Q1 
ev, 3184 + Q3 = 19885.6 

ev, Q3 = 19885.6 − 3184 

 Q3 = 16701.6J (Ans.) 
N  16 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: K¨vjwiwgwZi g~jbxwZ mg_©b K‡i| 

cÖkœ36  GKwU †ij †mZzi Ici 20000 wg. †ij jvBb 

Ggbfv‡e ’̄vwcZ †h, 20C ZvcgvÎvq †ij jvB‡bi GK 

cÖv‡š— 16.95 †m.wg. duvKv ivLv Av‡Q| †jvnvi †ij †mZzi 

Ici w`‡q †ijMvwo hvIqvq Gi ZvcgvÎv 35C G DbœxZ 

nq|   

[Kvw`ivev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, bv‡Uvi] 

K. ˆ`N©¨ cÖmviY mnM Kx? 1 

L. †ij jvB‡b ỳwU †i‡ji ms‡hvM ’̄‡j duvK _v‡K †Kb? 2 

M. †ij jvBb ˆZwi‡Z e¨en„Z avZzi ˆ`N©¨ cÖmviY mnM 

wbY©q K‡iv|  3 

N. hw` †i‡ji cv‡Zi AvqZb cÖmviY mnM 34.4  

10−6K−1
 nq, Zvn‡j IB ZvcgvÎvq IB jvB‡b †ij 

PjvPj Ki‡Z cvi‡e Kx? MvwYwZK we‡kl‡Yi gva¨‡g 

gZvgZ `vI|  4  

36 bs cÖ‡kœi DËi 

K  1m ˆ`‡N©¨i †Kvb KwVb c`v‡_©i `‡Ûi ZvcgvÎv 1K e„w×i 

d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Ûi Dcv`v‡bi ˆ`N©¨ 

cÖmviY mnM e‡j| A 

L  †ij jvBb B¯úv‡Zi ˆZwi nq| jvB‡bi Ici w`‡q hLb 

†Uªb P‡j ZLb Nl©‡Yi Kvi‡Y Ges m~‡h©i DËv‡c jvB‡bi 

ZvcgvÎv A‡bK Lvwb e„w× cvq| ZvcgvÎvi GB e„w×i d‡j 

avZe Dcv`v‡b ˆZwi †ij jvBb ˆ`‡N©¨ cÖmvwiZ nq| G mgq 

cvkvcvwk Aew ’̄Z `ywU jvB‡bi gv‡S duvKv bv _vK‡j †ijjvBb 

euvKv n‡q †h‡Zv Ges †Uªb ỳN©Ubv NU‡Zv| G Kvi‡Y †ijjvB‡b 

†hLv‡b ỳwU †jvnvi evi wgwjZ nq †mLv‡b duvKv _v‡K| A 

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 5.65  10−7 K−1   
N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

cÖkœ37 20C ZvcgvÎv e„w×i Rb¨ 100 wgUvi `xN© GKwU 

†jvnvi †ijjvBb e„w× †c‡q 100.0232wgUvi nq| hw` †Kv‡bv 

GKw`b Mo ZvcgvÎv e„w× †c‡q 34C nq Z‡e GKwU wbivc` 

†ij jvB‡bi Rb¨ ms‡hvM¯’‡j 3.94 †m.wg. duvK ivLv 

cÖ‡qvRb|   

[w` evW©m †iwm‡Wbwmqvj g‡Wj ¯‹zj GÛ K‡jR, kÖxg½j, 

†gŠjfxevRvi] 

K. cvwbi ˆÎawe› ỳi msÁv `vI| 1 

L. c`v‡_©i cvRgv Ae ’̄vb e¨vL¨v K‡iv| 2 

M. †ijjvB‡bi Dcv`v‡bi ˆ`N©©¨ cÖmviY mnM wbY©q K‡iv| 

 3 

N. DÏxc‡Ki Mo ZvcgvÎv e„w×i Rb¨ ỳB jvB‡bi 

ms‡hvM ’̄‡j 2 †m.wg. duvK ivLv hyw³hy³ wKbv Zv 

MvwYwZK we‡kl‡Yi gva¨‡g †`LvI|  4  

37 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi ˆÎa 

we› ỳ e‡j|  
L  cvRgv n‡jv AwZ D”P ZvcgvÎvq AvqwbZ M¨vm|  

cvRgvi eo Drm n‡jv m~h©| GQvov Ab¨vb¨ b¶Î¸‡jvI c-

vRgvi Drm| cÖvq K‡qK nvRvi wWwMÖ †mjwmqvm ZvcgvÎvq c-

vRgv Ae ’̄vi m„wó nq| M¨v‡mi b¨vq cvRgvi †Kv‡bv wbw ©̀ó 

AvKvi ev AvqZb †bB| A 

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc| 

DËi: 1.16  10–5k–1 

N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: ms‡hvM ’̄‡j 2 †m.wg. duvK ivLv n‡j D³ ZvcgvÎv 

e„w×‡Z †ij jvBb †eu‡K hv‡e Ges `~N©Ubv NU‡e| 

cÖkœ38 GKwU †ijjvBb ’̄vc‡bi mgq IB GjvKvi ZvcgvÎv 

wQj 15C| ZLb †ijjvB‡bi cÖwZwU cv‡Zi Dc‡ii c„‡ôi 

†¶Îdj wQj 1.6  104cm2. jvB‡bi ỳwU cv‡Zi g‡a¨ 2cm 

duvKv ivLv n‡qwQj| GKw`b ỳcy‡i IB GjvKvq ZvcgvÎv 

`vovq 120F hvi d‡j cÖwZwU cvZ 3.38  104 kJ Zvc 

MÖnY K‡i| cv‡Zi Dcv`v‡bi NbZ¡ 7800 kgm−3
 Ges 

AvqZb cÖmviY mnM 33  10−6 K−1
| 

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 

K. Zvc Kx? 1 

L. kxZKv‡j Kvco ª̀“Z ïKvq †Kb? e¨vL¨v K‡iv| 2 

M. hw` cv‡Zi D”PZv 10cm nq Z‡e cv‡Zi Dcv`v‡bi 

Av‡cw¶K Zvc aviY ¶gZv wbY©q K‡iv|  3 

N. hw` cv‡Zi cÖ¯’ 8cm nq Z‡e IB w`b †Zvgvi Rb¨ 

†ijågY wbivc` Kx? MvwYwZKfv‡e hyw³mnKv‡i 

†`LvI|  4 

38 bs cÖ‡kœi DËi 

K  Zvc n‡jv GK cÖKvi kw³ hv VvÊv I Mi‡gi Abyf‚wZ 

RvMvq|  
L  kxZKv‡j evqy‡Z Rjxq ev‡®úi cwigvY Kg _v‡K| d‡j 

ï®‹ evqy mn‡R †fRv Kvco †_‡K Rjxq ev®ú †kvlY K‡i †bq 

hvi d‡j Kvco `ª“Z ïKvq| A 

M  GLv‡b, A 

 cv‡Zi Dcwic„‡ôi †¶Îdj, A = 1.6  104cm2 

  = 1.6 m2 
 cv‡Zi D”PZv, d = 10cm 

  = 0.1m 

 Avw` ZvcgvÎv, 1 = 15C 

 †kl ZvcgvÎv, F = 120F 

  
F − 32

9
 = 

2

5
 

 ev, 2 = 
5

9
 (F − 32) 

   = 
5

9
 (120 − 32) 

   = 48.88C 

 M„wnZ Zvc, Q = 3.38  104kJ 

  = 3.38  107 J 

 cv‡Zi NbZ¡,  = 7800 kgm−3 



 Av‡cw¶K Zvc aviY ¶gZv, S = ? 
Avgiv Rvwb, 

 S = 
Q

m
 

 = 


Ah (2 − 1)
 

 = 
3.38  107

7800  1.6  0.1  (48.88 − 15)
 

 S = 799.39 Jkg−1K−1 
 S  800 Jkg−1K−1 (Ans.) 

N  †`Iqv Av‡Q, A 

 c„‡ôi †¶Îdj A = 1.6  104cm2 

 cv‡Zi cÖ¯’ 8cm 

 cvZwUi ˆ`N©¨  l0 = 
1.6  104

8
 cm 

  = 2000cm 
  = 20m 
†`Iqv Av‡Q, 

 AvqZb cÖmviY mnM  = 33  10−6K−1 

 ˆ`N©¨ cÖmviY mnM  = 


3
 = 11  10−6K−1 

 H w`b ZvcgvÎv e„w×i d‡j ˆ`N©¨ e„w× l n‡j, 

 l = l0 
ev, l = 11  10−6  20  33.88 

 = 7.45  10−3m 
 = 0.745 cm 
 = 7.46 mm 
†h‡nZz duvKv ivLv n‡q‡Q 2cm hv ˆ`N©¨ e„w× 7.46 mm Gi 

Zzjbvq A‡bK †ewk| 

 H w`b †ij ågY wbivc` n‡e|   

cÖkœ39  20°C ZvcgvÎvq †Kvb B¯úv‡Zi cv‡Zi ˆ`N©¨ 

6m| 50°C ZvcgvÎvq G‡K DËß Kiv nj| B¯úv‡Zi 

AvqZb cÖmviY mnM 33 × 10−6K−1
|[weGGd kvnxb K‡jR, XvKv] 

K. f‚-Zvcxq kw³ wK?  1 

L. KvR I ¶gZvi g‡a¨ cv_©K¨ wjL| 2 

M. D³ ˆ`‡N©¨i †Kvb eM©vKvi B¯úv‡Zi cv‡Zi ZvcgvÎv 

50°C G DwbœZ Ki‡j †¶Îdj KZ¸b e„w× cv‡e?  3 

N. KZ ZvcgvÎvq DËß Ki‡j DËß ZviwU Øviv m„ó wis 

0.98 m e¨vmv‡a©i GKwU wmwjÛv‡i civ‡bv hv‡e Zv 

MvwbwZK we‡kl‡Yi gva¨‡g wbY©q K‡iv|  4 

39 bs cÖ‡kœi DËi 

K  f‚-Af¨š—‡ii Zvc‡K Kv‡R jvwM‡q †h kw³ cvIqv hvq 

ZvB f‚-Zvcxq kw³| A 

L  KvR I ¶gZvi g‡a¨ cv_©K¨ wjL: A 
KvR ¶gZv 

1. †Kv‡bv e ‘̄i Ici ej 

cÖ‡qv‡M hw` e ‘̄wUi miY N‡U 

Zvn‡j ej Ges e‡ji w`‡K 

e‡ji cÖ‡qvM we› ỳi mi‡Yi 

Dcvs‡ki ¸YdjB KvR| 

1. e ‘̄i GKK mg‡q KvR 

Kivi nvi‡K kw³ e‡j| 

2. Kv‡Ri GKK Ryj (J)| 2. ¶gZvi GKK IqvU 

(w)| 

3. Kv‡Ri gvÎv ML2T−2
| 3. ¶gZvi gvÎv ML2T−3

| 

M  †`Iqv Av‡Q, A 
B¯úv‡Zi cv‡Zi ˆ`N©¨, L = 6m 

 eM©vKvi B¯úv‡Zi cv‡Zi †¶Îdj, A = t2 

 = (6m)2 
 = 36m2 
Avw` ZvcgvÎv, 1 = 20C 

P‚ovš— ZvcgvÎv, 2 = 50C 

ZvcgvÎvi cv_©K¨,  = 30C = 30K 

B¯úv‡Zi AvqZb cÖmviY mnM,  = 33  10−6K−1 

 †¶Î cÖmviY mnM,  = 
2

3
  

 = 
2

3
  33  10−6K−1 

 = 22  10−6K−1 

†¶Îdj e„w×, 
A

A1
 = ? 

Avgiv Rvwb, 

  = 
A2 − A1

A1.(2 − 1)
 

   = 
A

A1. 
 

  
A

A1
 = .  

 = 22  10−6 K−1  30k 
 = 0.00066 ¸Y (Ans.) 

N  †`Iqv Av‡Q, A 

Avw` ZvcgvÎv, 1 = 20C 

B¯úv‡Zi Zv‡ii ˆ`N©¨ Z_v cwiwa, L1 = 6m 

wmwjÛvi Gi e¨vmva©, r = 0.98 m 

 cwiwa,  L2 = 2r 

 = 2  0.98 m 

AvqZb cÖmviY mnM,  = 33  10−6K−1 

ˆ`N©¨ cÖmviY mnM,  = 


3
 

 = 11  10−6K−1 

P‚ovš— ZvcgvÎv = 2 (awi) 

Avgiv Rvwb, 

  = 
L2 − L1

L1. 
 

    = 
2  0.98 − L1

.L1
 

  2 − 1 = 
2  0.98 − 6

11  10−6  6
 

  2 − 1 = 2386.7C 

  2 = (2386.7 + 20) K 

  = 2406.7C (Ans.) 

cÖkœ40 cÙv †mZz evsjv‡`‡ki GKwU AsnKv‡ii bvg| cÙv 

†mZz‡Z we ỳ¨r jvB‡bi Zvi ms‡hvM †`qvi Rb¨ cÖ‡KŠkjx mvdv 

30C ZvcgvÎvq 50m ~̀i‡Z¡i ỳwU `ywUi g‡a¨ 50.03m Zvi 

ms‡hvM Kivi wb‡ ©̀k †`b| cÖKí cwiPvjK gš—e¨ K‡ib 



kxZKv‡j ZvcgvÎv 10C G †b‡g Avm‡j ZviwU msKzwPZ n‡q 

wQ‡o †h‡Z cv‡i| cÖ‡KŠkjx mvdv ZviwU wQo‡ebv e‡j cÖKí 

cwiPvjK‡K wbwðZ K‡ib|   [gvBb‡÷vb K‡jR, XvKv] 

K. myßZvc Kv‡K e‡j? 1 

L. †jvnvi †¶ÎcÖmviYmnM 22.6  10–4K–1 ej‡Z Kx 

eySvq? e¨vL¨v Ki| 2 

M. DÏxc‡Ki cÖv_wgK ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j 

wbY©q Ki| 3 

N. 10C ZvcgvÎvq DÏxc‡Ki ZviwU wQ‡o hvevi 

m¤¢vebv Av‡Q wKbv− Zv MvwYwZKfv‡e we‡klY Ki|  4 

40 bs cÖ‡kœi DËi 

K  †h Zvc e¯‘i ZvcgvÎvi cwieZ©b bv NwU‡q e ‘̄i Ae ’̄vi 

cwieZ©b NUvq Zv‡K myßZvc e‡j| A 

L  1m2  †¶Îd‡ji †jvnvi ZvcgvÎv 1K e„w×i d‡j, Gi 

†¶Îdj hZUzKz e„w× cvq, ZvB n‡jv †jvnvi †¶Î cÖmviY 

mnM| 

myZivs †jvnvi †¶Î cÖmviY mnM 22.6  10–6K–1 ej‡Z 

eySvq †h, 1m2 †¶Îd‡ji GKwU †jvnvi ZvcgvÎv 1K e„w× 

Ki‡j Zvi †¶Îdj 22.6 10–6m2 e„w× cvq| 

M  GLv‡b, 

 †mw›U‡MÖW †¯‹‡ji, evqyi ZvcgvÎv, C = 30C  

 dv‡ibnvBU †¯‹‡ji evqyi ZvcgvÎv, F = ? 
Avgiv Rvwb, 

  
C

5
  =  

F − 32

9
   

 ev, 5F − 160 = 30  9  

 ev, 5F = 430 

  F = 86 F (Ans.) 
N  GLv‡b, 

 Zv‡ii Avw` ˆ`N©¨, L1 = 50.03 m  

 Zv‡ii Avw` ZvcgvÎv 1 = 30C 

 Zv‡ii †kl ZvcgvÎv, 2 = 10C 

 Zv‡ii AvqZb cÖmviY mnM,  = 50.1  10–6k–1 

  Zv‡ii ˆ`N©¨ cÖmviY mnM  = 


3
  = 

50.1  10–6

3
  

  = 16.7  10–6k–

1 
`ywU ˆe ỳ¨wZK LywUi ga¨eZ©x ~̀iZ¡, S = 50m  
g‡b Kwi,  

 Zv‡ii kxZKv‡j cwiewZ©Z ˆ`N©̈ , L2 = ?  
Avgiv Rvwb, 

  =  
L1 − L2

L1 (1 − 2)
  [1 > 2 ZvB L1 > L2] 

 L2 = L1 −  L1 (1 − 2)  

 = 50.03 − 16.7 10–6  50.3 (30 − 10) 
 = 50.013 m > S 
kxZKv‡j ˆ`N©¨ LywUi ga¨eZ©x ˆ`‡N©¨i cÖvq mgvb| ZvB ZviwU 

wQuo‡e bv| 

cÖkœ41 0.5kg f‡ii GKwU Zv‡i 1950J Zvc cÖ‡qvM Kivq 

Gi ZvcgvÎv e„w× Ges †kl ˆ`N©¨ h_vµ‡g 30K Ges 

100.033m n‡jv| [G‡¶‡Î Zv‡ii Avw` ˆ`N©¨ 100 m] 

[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv] 

K. ZvcaviY ¶gZv Kx? 1 

L. c`v‡_©i cvRgv Ae ’̄v e¨vL¨v K‡iv| 2 

M. Zv‡ii Dcv`v‡bi Av‡cw¶K Zvc wbY©q K‡iv|  3 

N. Zv‡`i Avw` ˆ`N©¨ Øviv ˆZwi GKwU wis 32m D”PZv 

wewkó †Kv‡bv duvcv Nb‡Ki wfZ‡i cÖ‡ek Kiv‡bv m¤¢e 

n‡e wK? MvwYwZK we‡kl‡Yi gva¨‡g gZvgZ `vI|  4 

41 bs cÖ‡kœi DËi 

K  †Kv‡bv e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb nq Zv‡K H e¯‘i ZvcaviY ¶gZv e‡j| A 

L  cvRgv n‡jv AwZ D”P ZvcgvÎvq AvqwbZ M¨vm|  

cvRgvi eo Drm n‡jv m~h©| GQvov Ab¨vb¨ b¶Î¸‡jvI c-

vRgvi Drm| cÖvq K‡qK nvRvi wWwMÖ †mjwmqvm ZvcgvÎvq c-

vRgv Ae ’̄vi m„wó nq| M¨v‡mi b¨vq cvRgvi †Kv‡bv wbw ©̀ó 

AvKvi ev AvqZb †bB|A 

M  12 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 130 Jkg−1K−1  

N  12 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: wiswU duvcv Nb‡Ki wfZ‡i cÖ‡ek Kiv‡bv m¤¢e| 

cÖkœ42  

 

35C 
90F 

 
 wPÎ-1  wPÎ-2 

  [PÆMÖvg wmwU K‡c©v‡ikb Avš—: we`¨vjq] 

K. Vocal chord Kx? 1 

L. c`v‡_©i AvYweK MwZZ‡Ë¡i ỳwU ¯̂xKvh© wjL| 2 

M. 1bs wP‡Îi ZvcgvÎv †mjwmqvm †¯‹‡j KZ n‡e wbY©q 

K‡iv|  3 

N. c`v‡_©i Ae ’̄vi cwieZ©‡b Zv‡ci cÖfve Av‡jvPbv 

K‡iv|  4  

42 bs cÖ‡kœi DËi 

K  gvby‡li Mjvi ¯̂ih‡š¿ †h ỳBwU c ©̀v _v‡K ZvB n‡jv 

Vocal Chord. A 

L  c`v‡_©i AvYweK MwZZ‡Ë¡i ỳwU ¯̂xKvh© wbæiƒc: A 
1. c`v‡_©i AYy¸‡jv me©`v MwZkxj| KwVb c`v‡_©i AYy¸‡jv 

Gw`K Iw`K ¯úw›`Z nq| Zij I M¨vmxq c`v‡_©i 

AYy¸‡jv G‡j‡g‡jvfv‡e QyUvQywU K‡i| 

2. KwVb c`v‡_©i AYy¸‡jvi g‡a¨ AvKl©Y-weKl©Y ej Av‡Q 

e‡j wefekw³ Av‡Q| M¨vmxq c`v‡_©i AYy¸‡jvi g‡a¨ 

AvKl©Y-weKl©Y ej †bB e‡j wefekw³ †bB| 

M  †`Iqv Av‡Q, A 

 wPÎ-1 G dv‡ibnvBU †¯‹‡j ZvcgvÎv, F = 90F 

  †mjwmqvm †¯‹‡j ZvcgvÎv, C = ? 
Avgiv Rvwb, 

 
C

5
 = 

F − 32

9
 

ev,    C = 
90 − 32

9
  5 



    C = 32.22C (Ans.) 
N  c`v_© wZbwU Ae ’̄vq _vK‡Z cv‡i| †hgb- KwVb, Zij I 

evqexq| cvwbi wZbwU Ae ’̄v Avgiv mK‡jB Rvwb- eid, cvwb 

I Rjxqev®ú| G wZbwU Ae ’̄v‡K h_vµ‡g KwVb, Zij I 

evqexq ejv nq| cvwbi GB Ae ’̄v¸‡jv wbf©i K‡i evqyPvc I 

ZvcgvÎvi Dci| †Kv‡bv KwVb c`v_©‡K Zvc cÖ‡qvM K‡i 

Zi‡j cwiYZ Kiv hvq, G‡K Mjb e‡j| cÖ_‡g Zvc w`‡j 

e¯‘i ZvcgvÎv evo‡Z _v‡K Ges GK ch©v‡q Zvc cÖ‡qvM 

Ki‡jI e ‘̄i ZvcgvÎv ev‡o bv| G mg‡q †h Zvc e¯‘ †kvlY 

K‡i Zv Øviv KwVb c`v_©wU Zi‡j cwiYZ nq| 0C ZvcgvÎvi 

wb‡Pi eid‡K Zvc w`‡Z _vK‡j ZvcgvÎv e„w× †c‡q 0C-G 

Avm‡e| KwVb Ae ’̄v †_‡K Zij Ae¯’vq iƒcvš—‡ii mgq 

c`v_© †h Zvc †kvlY K‡i Zv Zvi Avš—tAvYweK eÜb fvO‡Z 

KvR K‡i| A 

0C ZvcgvÎvi D³ cvwb‡K AviI Zvc cÖ‡qvM Ki‡j 

ZvcgvÎv evo‡Z _v‡K| Avevi GK ch©v‡q G‡m cvwb hLb 

Rjxqev‡®ú cwiYZ n‡Z _v‡K ZLb Avi ZvcgvÎv ev‡o bv| 

GB mgq cvwb Zvc †kvlY K‡i evqexq Ae ’̄vq iƒcvš—wiZ 

nq| G‡¶‡ÎI Zi‡ji Avš—tAvYweK eÜb fvO‡Z Zv‡ci 

cÖfve we`¨gvb| wecixZµ‡g evqexq c`v_© †_‡K Zvc 

AcmviY K‡i Zv‡K cÖ_‡g Zi‡j Ges Zij †_‡K Zv AcmviY 

K‡i Zv‡K KwV‡b cwiYZ Kiv hvq| myZivs c`v‡_©i Ae ’̄vi 

cwieZ©‡b Zv‡ci cÖfve D‡jL‡hvM¨| 

 

cÖkœ43 1kg f‡ii Zvgvi cv‡Îi ˆ`N©¨ 50cm, cÖ¯’ 30cm 

Ges D”PZv 20cm| Zvgvi ˆ`N©¨ cÖmviY mnM 

16.710−6K−1
 Ges Av‡cw¶K Zvc 400Jkg−1K−1

| [jvqÝ ¯‹zj GÛ K‡jR, ˆmq`cyi] 

K. ˆ`N©¨ cÖmviY Kv‡K e‡j? 1 

L. Zvgvi Av‡cw¶K Zvc 400Jkg−1K−1 ej‡Z Kx 

†evSvq? 2 

M. 50C ZvcgvÎv e„w×‡Z cv‡Îi AvqZb KZ NbwgUvi 

e„w× cv‡e Zv wbY©q K‡iv|   3 

N. Zvgvi cv‡Îi ZvcgvÎv 20C e„w× Ki‡Z †h Zv‡ci 

cÖ‡qvRb †mB Zvc w`‡q 500gm cvwbi ZvcgvÎv 

KZUzKz e„w× Kiv‡bv hv‡e|  4 

43 bs cÖ‡kœi DËi 

K  KwVb e¯‘‡Z Zvc cÖ‡qvM Ki‡j wbw`©ó w`‡K ˆ`N©¨ eivei †h 

cÖmviY nq Zv‡K e ‘̄wUi ˆ`N©¨ cÖmviY e‡j| A 

L  Zvgvi Av‡cw¶K Zvc 400J kg–1K–1 ej‡Z †evSvq, 

1kg Zvgvi ZvcgvÎv 1K e„w× Ki‡Z 400J Zvc cÖ‡qvRb 

nq|  A 

M  †`Iqv Av‡Q, A 

 Zvgvi cv‡Îi ˆ`N©¨, l = 50cm 

  = 0.5m 
 Zvgvi cv‡Îi cÖ¯’, b = 30cm 

   = 0.3m 
 Zvgvi cv‡Îi MfxiZv, h = 20cm 

  = 0.2m 

 Zvgvi cv‡Îi Avw` AvqZb, V0 = l  b  h 

  = 0.5  0.3  0.2m3 
  = 0.03m3 

Zvgvi cv‡Îi ˆ`N©¨ cÖmviY mnM,  = 16.7  10−6K−1 

 Zvgvi cv‡Îi AvqZb cÖmviY mnM,  = 3 

  = 3  16.7  10−6 K−1 

  = 5.01  10−5 K−1 

Zvgvi cv‡Îi ZvcgvÎv e„w×,  = 50C 

  = 50K 

Zvgvi cv‡Îi AvqZb e„w×, V = ? 
Avgiv Rvwb,  

  = 
V

V0
 

 V = V0 

 = 5.01  10−5  0.03  50m3 

 = 7.515  10−5m3 (Ans.) 

N  †`Iqv Av‡Q, A 

 Zvgvi cv‡Îi fi, mc = 1 kg 

 Zvgvi Av‡cw¶K Zvc, Sc = 400 Jkg−1K−1 

 Zvgvi cv‡Îi ZvcgvÎv e„w×, c = 20C 

   = 20K 
cvwbi fi, mw = 500 gm 

  = 0.5 kg 

Rvbv Av‡Q, cvwbi Av‡cw¶K Zvc, Sw = 4200 Jkg−1K−1 

cvwbi ZvcgvÎv e„w×, w = ? 

g‡b Kwi, Zvgvi cv‡Îi ZvcgvÎv c cwigvY e„w× Ki‡Z Q 

cwigvY Zvc jvM‡e| 

 Q = mcScc 

 = 1  400  20 J 
 = 8000J 

kZ©g‡Z, Q = mwSww 

 w = 
Q

mwSw
 

 = 
8000

0.5  4200
 K 

 = 3.81 K 

AZGe, Zvgvi cv‡Îi ZvcgvÎv 20C e„w× Ki‡Z †h Zv‡ci 

cÖ‡qvRb †mB Zvc w`‡q 500gm cvwbi ZvcgvÎv 3.81K e„w× 

Kiv‡bv hv‡e| 

cÖkœ44 KvP cv‡Î ivLv 0C ZvcgvÎvq 250 cm3
 cvi‡`i 

ZvcgvÎv 30C G DbœxZ Kiv n‡jv| cvi‡`i AvcvZ cÖmviY 

mnM 14.66  10–5 K–1
| KvP I Zvgvi ˆ`N©¨ cÖmviY mnM 

h_vµ‡g 

1  10–5 K–1 I 16  10–5 K–1
|[Mf. j¨ve‡iUix nvB ¯‹zj, ivRkvnx] 

K. Zi½ ˆ`N©¨ Kx? 1 

L. ev ỳi wKfv‡e PjvPj K‡i e¨vL¨v K‡iv| 2 

M. cvi‡`i cÖK…Z cÖmviY mnM wbY©q K‡iv|  3 

N. KvP cv‡Îi cwie‡Z© Zvgvi cvÎ e¨envi Ki‡j cvi‡`i 

AvcvZ cÖmviY mgvb n‡e Kx MvwYwZK hyw³ `vI|  4 

44 bs cÖ‡kœi DËi 

K  Zi½ mÂvjYKvix †Kv‡bv KYvi GKwU c~Y© ¯ú›`b m¤úbœ 

n‡Z †h mgq jv‡M, †mB mg‡q Zi½ †h ~̀iZ¡ AwZµg K‡i 

Zv‡K Zi½‰`N©¨ e‡j| A 

L  k‡ãi cÖwZaŸwbi mvnv‡h¨ ev ỳi c_ P‡j| ev ỳi †Pv‡L †`‡L 

bv| ev ỳi k‡ãvËi K¤úv‡¼i kã ˆZwi Ki‡Z cv‡i Ges 

ïb‡ZI cv‡i| ev ỳi k‡ãvËi K¤úv‡¼i kã ˆZwi K‡i mvg‡b 



Qwo‡q †`q| H kã †Kv‡bv cÖwZeÜ‡K evav †c‡q Avevi 

ev ỳ‡ii Kv‡Q P‡j Av‡m| wd‡i Avmv kã ï‡b eyS‡Z cv‡i 

mvg‡b †Kv‡bv e¯‘ Av‡Q|  wKš‘ evav †c‡q kã wd‡i bv G‡j 

GwU eyS‡Z cv‡i mvg‡b duvKv RvqMv Av‡Q, †mB c_ eivei 

GwU D‡o P‡j|  A 

M  GLv‡b, A 
 cvi‡`i Avw` AvqZb, V0 = 250cm3 

 Avw` ZvcgvÎv, 0 = 0C 

 †kl ZvcgvÎv,  = 30C 

 ZvcgvÎv e„w×,  =  − 0 

  = 30C = 30K 
cvi‡`i AvcvZ cÖmviY mnM, a = 14.66  10−5 K−1 

Kv‡Pi ˆ`N©̈  cÖmviY mnM, g = 10−5 K−1 

Kv‡Pi AvqZb cÖmviY mnM, g = 3  10−5K−1 

cvi‡`i AvcvZ AvqZb e„w×, Va = aV0 

 ev, Va = 14.66  10−5  250  30cm3 

  Va = 1.0995cm3 
cv‡Îi AvqZb e„w×, Vg = gV0 

  = 3  10−5  250  30cm3 
  = 0.225cm3 
 cvi‡`i cÖK…Z cÖmviY, Vr = Va + Vg 
  = (1.0995 + 0.225)cm3 
  = 1.3245cm3 

 cvi‡`i cÖK…Z cÖmviY mnM, r = 
Vr

V0
 = 

1.3245

250  30
 

cm3 
  = 1.766  10−4 cm3 
(Ans.) 

N  †`Iqv Av‡Q, A 

 Zvgvi ˆ`N©¨ cÖmviY mnM, c = 16  10−5K−1 

 Zvgvi AvqZb cÖmviY mnM, c = 3c 

  c = 3  16  10−5 K−1 
 = 48  10−5 K−1 
Zvgvi cv‡Î Zi‡ji AvcvZ cÖmviY, 

 Vac = Vr − Vc 
 = Vr − cV0 
 Zvgvi cv‡Î Zi‡ji AvcvZ cÖmviY mnM, 

 ac = 
Vac

V0
 = 

Vr − cV0

V0
 

 = 
Vr

V0
 − c 

 = 
1.3245

250  30
 − 48  10−5 

 = − 3.034  10−4 K−1  a 
AZGe, Zvgv I Kv‡Pi cv‡Î cvi‡`i AvcvZ cÖmviY mnM 

mgvb n‡e bv| 

we. ª̀. : DÏxc‡K Zvgvi AvqZb cÖmviY mnM cvi‡`i Zzjbvq 

†ewk †`Lv‡bv n‡q‡Q hv fzj| KwV‡bi cÖmviY mnM Zi‡ji 

Zzjbvq †ewk n‡Z cv‡i bv| 

cÖkœ45 300 g f‡ii Zvgvi cv‡Î 20C ZvcgvÎvi 200g 

cvwb Av‡Q| Zvgvi Av‡cw¶K Zvc 400Jkg−1K−1
| 

 [e¸ov miKvwi evwjKv D”P we`¨vjq] 

K. ˆ`N©¨ cÖmviY mnM Kv‡K e‡j? 1 

L. Av‡cw¶K Zvc I ZvcaviY ¶gZvi g‡a¨ m¤úK© 

¯’vcb K‡iv| 2 

M. 600 Jkg−1K−1
 Av‡cw¶K Zv‡ci 100C ZvcgvÎvi 

80 g f‡ii GKwU e ‘̄‡K H cvwb‡Z Wzev‡j wgkÖ‡bi 

ZvcgvÎv wbY©q K‡iv|  3 

N. H e ‘̄ bv Wzev‡q hw` −5C ZvcgvÎvi 100g eid 

†`Iqv nq Zvn‡j me eid Mj‡e wK? hw` bv M‡j 

Z‡e Aewkó ei‡di cwigvY wbY©q K‡iv|  4 
45 bs cÖ‡kœi DËi 

K  1m ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i `‡Êi ZvcgvÎv 1K 
e„w×i d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Êi Dcv`v‡bi 

ˆ`N©¨ cÖmviY mnM e‡j| A 

L  †Kv‡bv e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb Zv‡K H e ‘̄i Zvc aviY¶gZv e‡j| Aciw`‡K 1kg 

f‡ii e ‘̄i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb 

nq Zv‡K H e¯‘i Dcv`v‡bi Av‡cw¶K Zvc e‡j| 

awi, †Kv‡bv e ‘̄i ZvcgvÎv  evov‡Z Q cwigvY Zvc jv‡M| 

Zvn‡j mgMÖ e ‘̄i ZvcgvÎv 1K evov‡Z Zvc jv‡M = 
Q

m 
  

 msÁvbymv‡i, Zvc aviY¶gZv, C = 
Q


 Ges Av‡cw¶K 

Zvc,  

 S = 
Q

m 
 = 

Q/

m
  = 

C

m
  

myZivs GKK f‡ii Zvc aviY¶gZvB Av‡cw¶K Zvc|  A 

M  A 

e ‘̄wU 100C n‡Z C G †b‡g 

Av‡m|  e ‘̄ KZ…©K ewR©Z Zvc, 

Q1 = m1S1 
 = 0.08  600 (100 − 
) 
 = 48 (100 − ) 
Zvgvi cvÎ I cvwb Zvc MÖnY K‡i 

20C n‡Z e„w× †c‡q C G 

†cŠQvq| 

Zvgvi cvÎ KZ…©K M„nxZ Zvc 

     Q2 = m2S2 

 = 0.3  400 ( − 20) 
 = 120 ( − 20) 
 

GLv‡b, 

e¯‘i fi, m1 = 80g 

= 0.08kg 
e¯‘i Av: Zvc, S1 = 

600 Jkg−1K−1 
Zvgvi cv‡Îi †¶‡Î− 

fi, m2 = 300g = 

0.3kg 
Av: Zvc,  

 S2 = 
400Jkg−1K−1 
cvwbi †¶‡Î, 

fi, m3 = 200g = 0.2 

kg 
Av: Zvc, S3 = 

4200Jkg−1K−1 
wgkÖ‡Yi ZvcgvÎv,  = ? 

 cvwb KZ…©K M„wnZ Zvc, Q3 = m3S3 

 = 0.2  4200  ( − 20) 
 = 840 ( − 20) 
Avgiv Rvwb, ewR©Z Zvc = M„wnZ Zvc 

ev, Q1 = Q2 + Q3 

ev, 48(100 − ) = 120 ( − 20) + 840 ( − 20) 

ev, 48(100 − ) = ( − 20) (120 + 840) 

ev, 100 −  = ( − 20)  
960

48
 

ev, (100 − ) = ( − 20)  20 = 20 − 400 



ev, 21 = 500 

  = 23.81C (Ans.) 

N  A 

− 5C eid 
mS

⎯⎯⎯→  0C 

eid 
ml

⎯⎯→  0C cvwb eid 

Mj‡b †gvU M„nxZ Zvc, Q = 

mS + ml 

  = 0.1  2100  [0 − (− 5)] 

+ 0.1  336000 
= 34,650 J 

GLv‡b, 

ei‡di fi, 

m = 100g = 0.1 
kg 
ei‡di Av: Zvc, 

S = 2100Jkg−1K−1 
ei‡di Av: myßZvc, 

l = 336000Jkg−1 

+ 0.1  336000 

 cvwb I Zvgvi cvÎ 20C n‡Z 0C G †b‡g Avm‡j m‡e©v”P 

cwigvY Zvc ewR©Z n‡e| 

Zvgvi cvÎ I cvwb KZ…©K m‡e©v”P 

ewR©Z Zvc 

Q = m2S2 + m3S3 

     = 0.3  400  20 + 0.2  

4200  20 
    = 19200 J < Q 

GLv‡b, ZvcgvÎvi 

cv_©K¨ 

Zvgvi Rb¨,  = (20 

− 0)  
 = 20 K 
m2 = 300g = 0.3kg 

S2 = 400 Jkg−1K−1 
cvwbi Rb¨,  

m3 = 200 g = 0.2 
kg 

S3 = 4200 Jkg−1K−1 

†h‡nZz eid Mj‡Z 34,600 J Zvc jv‡M wKš‘ cvwb I Zvgvi 

cvÎ m‡e©v”P 19,200 J Zvc mieivn Ki‡Z cv‡i| ZvB m¤ú~Y© 

eid Mj‡e bv| 

Zvn‡j 19,200 J Zvc Øviv MwjZ ei‡di fi m n‡j, 

m  2100  5 + m  336000 = 19200 

ev, m  346500 = 19200 

 m = 
19200

346500
 

 = 0.0554 kg 
 = 55.4 g 

 Aewkó ei‡di cwigvY = m − m 

 = (100 − 55.4) g 
 = 44.6 g 
 

cÖkœ46  GKwU †ij jvB‡b 100 m ˆ`‡N©¨i Ges 1m2 

†¶Îd‡ji avZzi cvZ e¨envi Kiv nq| ỳwU cv‡Zi g‡a¨ 

2cm duvKv ivLv n‡q‡Q| †Kv‡bv GKw`b H ¯’v‡bi ZvcgvÎv 

¯^vfvwe‡Ki †P‡q 100C †e‡o †M‡j ˆ`N©¨ cÖmviY 1.16 cm 

nq|  

 [miKvwi Gm.wm evwjKv D”P we`¨vjq] 
K. myß Zvc Kv‡K e‡j? 1 

L. ev®úvqb I ùzU‡bi g‡a¨ wgj-Avwgj e¨vL¨v K‡iv| 2 

M. hw` ZvcgvÎv 100C †e‡o hvq Z‡e †¶Î cÖmviY 

KZ n‡e MvwYwZKfv‡e wbY©q K‡iv|  3 

N. ZvcgvÎv 20C K‡g †M‡j H †ij jvBbwU wbivc` 

wKbv MvwYwZKfv‡e we‡klY K‡iv|  4 

46 bs cÖ‡kœi DËi 

K  †h Zvc e¯‘i ZvcgvÎvi cwieZ©b bv NwU‡q e ‘̄i Ae ’̄vi 

cwieZ©b NUvq Zv‡K myßZvc e‡j| A 

L  ev®úvqb I ùzU‡bi g‡a¨ cv_©K¨: A 

ev®úvqb ùzUb 

i. †h‡Kvb ZvcgvÎvq Zi‡ji 

ïay DcwiZj †_‡K ax‡i 

ax‡i ev‡®ú cwiYZ nIqvi 

cÖwµqv‡K ev®úvqb e‡j|  

i. Zvc cÖ‡qv‡M GKwU wbw ©̀ó 

ZvcgvÎvq Zi‡ji mKj 

’̄vb †_‡K ª̀“Z ev‡®ú 

cwiYZ nIqvi NUbv nj 

ùzUb|  

ii. ev®úvqb N‡U mvaviY K¶ 

ZvcgvÎvq ev wbæZi 

ZvcgvÎvq|  

ii. ùzUb N‡U Zi‡ji 

ùzUbv‡¼i ZvcgvÎvq|  

M  †`Iqv Av‡Q, A 

 ZvcgvÎv e„w×,  = 100C = 100K 

 †ij jvB‡bi cv‡Zi ˆ`N©¨, L1 = 100m 

 ˆ`N©¨ e„w×, L = 1.16cm = 1.16  10−2m 

 cv‡Zi †¶Îdj, A1 = 1m2 

†¶Î cÖmviY, A2 − A1 = A 

Avgiv Rvwb, ˆ`N©̈  cÖmviY mnM  n‡j, 

  = 
L

L1
  

ev,  = 
1.16  10−2

100  100
 

   = 1.16  10−6 K−1 

AZGe, †¶Î cÖmviY mnM,   = 2 = 2.32  10−6K−1 
Rvbv Av‡Q, 

 †¶Î cÖmviY, A = A1 

   = 2.32  10−6  1  100 

  = 2.32  10−4 m2 (Ans.) 

N  †`Iqv Av‡Q, A 

  †ij jvB‡b e¨en„Z cv‡Zi ˆ`N©¨, L1 = 100m 

  ˆ`N©¨ cÖmviY mnM,  = 1.16  10−6K−1 

 ZvcgvÎv 20C K‡g †M‡j,  = 20C 

 ˆ`‡N©¨i n«vm, L = ? 
Rvbv Av‡Q, 

 L = L1 

  = 1.16  10−6  100  20 

  = 2.32  10−3m 
  = 0.232cm 
A_©vr †ijjvB‡bi cv‡Zi ˆ`N©¨ c~‡e©i Zzjbvq 0.232cm n«vm 

cvq e‡j ỳwU cv‡Zi g‡a¨ duvK c~‡e©i Zzjbvq evo‡e| Avevi, 

†ij jvB‡b e¨en„Z `yBwU cv‡Zi g‡a¨ 2cm duvKv ivLv 

n‡q‡Q| 

 ZvcgvÎv Kgvi c‡i duvK nq (2 + 0.232)cm ev, 

2.232cm 

AZGe, ejv hvq, ZvcgvÎv 20C K‡g †M‡j I †ij jvBbwU 

wbivc` _vK‡e| 



cÖkœ47 1 cm e¨vmv‡a©i GKwU avZe †MvjK‡K Zvc w`‡q 

Dnvi ZvcgvÎv 50C e„w× Kivq Dnvi AvqZb 4.1993 cm3 

Ges Dnvi c„‡ôi †¶Îdj 12.5874 cm2 n‡jv| [jvqÝ ¯‹zj GÛ K‡jR, iscyi] 

K. Mjbv¼ Kv‡K e‡j? 1 

L. Av‡cw¶K Zvc I ZvcaviY ¶gZvi g‡a¨ 2wU cv_©K¨ 

wjL| 2 

M. †MvjKwUi ZvcgvÎv KZ dv‡ibnvBU e„w× Kiv nq?  3 

N. DÏxc‡K Z_¨ DcvË †_‡K †¶Î cÖmviY mnM I 

AvqZb cÖmviY mn‡Mi g‡a¨ m¤úK© †`LvI|  4 

47 bs cÖ‡kœi DËi 

K  †h wbw ©̀ó ZvcgvÎvq KwVb c`v_© Mj‡Z ïi“ K‡i †mB 

ZvcgvÎv‡K Mjbv¼ e‡j|  A 

L  ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci cv_©K¨ wbæiƒc: A 

ZvcaviY ¶gZv Av‡cw¶K Zvc 

i. †Kv‡bv e ‘̄i ZvcgvÎv 1K 

e„w× Ki‡Z G‡Z †h 

cwigvY Zvc w`‡Z nq Zv-

B n‡jv e ‘̄wUi ZvcaviY 

¶gZv| 

i. ‡Kv‡bv c`v‡_©i 1kg f‡ii 

ZvcgvÎv 1K e„w× Ki‡Z 

G‡Z †h cwigvY Zvc w`‡Z 

nq Zv-B n‡jv H c`v‡_©i 

Av‡cw¶K Zvc| 

ii. wbw ©̀ó Dcv`v‡bi ZvcaviY 

¶gZv e ‘̄i f‡ii Ici 

wbf©i K‡i|  

ii. Av‡cw¶K Zvc e ‘̄i f‡ii 

Ici wbf©i K‡i bv|  

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 90F 

N  †`Iqv Av‡Q, A 

 avZe †Mvj‡Ki e¨vmva©, r = 1cm =  1  10−2m 

 avZe †Mvj‡Ki Avw` †¶Îdj, A1 = 4r2 

     = 1.257  

10−3m2 

avZe †Mvj‡Ki Avw` AvqZb, V1 = 
4

3
 r3 = 4.1888  

10−6m3 

P‚ovš— †¶Îdj, A2 = 12.5874  10−4m2 

P‚ovš— AvqZb, V2 = 4.1993  10−6 m3 

ZvcgvÎv e„w×,  = 50C = 50K 

AvqZb cÖmviY mnM,  n‡j, 

  = 
V2 − V1

V1.
 

 = 
(4.1993 − 4.1888)  10−6m3

4.188  10−6m3  50K
 

 = 50.1  10−6K−1 

†¶Î cÖmviY mnM  n‡j, 

  = 
A2 − A1

A1 .
 

 = 
12.5874  10−4 − 1.257  10−3

1.256  10−3  50
 

 = 2.7707  10−5 K−1 

A_©vr, 
AvqZb cÉmviY mnM

ˆÞò cÉmviY mnM  = 



 = 

50.1  10−6

2.7707  10−5 

  = 1.81 

   = 1.81 
A_©vr †MvjKwUi AvqZb cÖmviY mnM †¶Î cÖmviY mn‡Mi 1.81 

¸Y| 

cÖkœ48 ỳBwU ˆe ỳ¨wZK LywUi ga¨eZ©x ~̀iZ¡ 60m | LywU 

`yBwUi mv‡_ 60.01m  ˆ`‡N©¨i Zvgvi Zvi †hw`b ms‡hvM 

†`Iqv nq Hw`b evqyi ZvcgvÎv wQj 40C| Zvgvi Zv‡ii 

ˆ`N©¨ cÖmviY mnM 16.710–6K–1
| evqyi ZvcgvÎv †hw`b 

10C n‡jv Hw`b ZviwU wQ‡o †Mj| A  [m„Rbx we`¨vwb‡KZb, cUzqvLvjx] 

K. Av‡cw¶K Zvc Kx?  1 

L. cvwbi e¨wZµwg cÖmviY e¨vL¨v K‡iv| 2 

M. 40C ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk K‡iv| 3 

N. ZviwU 10C ZvcgvÎvq wQ‡o †Mj †Kb? we‡klY 

K‡iv| 4 

48 bs cÖ‡kœi DËi 

K  1kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e ‘̄i Dcv`v‡bi Av‡cw¶K 

Zvc e‡j| A 

L   4C ZvcgvÎvi cvwb‡K DËß ev VvÛv hvB Kiv †nvK bv 

†Kb Zv AvqZ‡b ev‡o| GUvB cvwbi e¨wZµgx cÖmviY| Zij 

c`v‡_© Zvc cÖ‡qvM Ki‡j Zvi AvqZb ev‡o| Zvc AcmviY 

Ki‡j AvqZb K‡g| wKš‘ 0C ZvcgvÎvi cvwb‡K DËß Ki‡j 

Gi AvqZb ev‡o bv eis AvqZb K‡g| 4C ZvcgvÎv ch©š— 

Giƒc N‡U| 4C ZvcgvÎvi cvwb‡K Mig ev VvÛv hvB Kiv 

†nvK bv †Kb Zv cÖmvwiZ nq hv Zij c`v‡_©i cÖmvi‡Yi 

mvaviY wbq‡gi e¨wZµg| ZvB cvwbi GB cÖmviY n‡jv 

e¨wZµgag©x cÖmviY|  A 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 104F 

N  17 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

cÖkœ49  500gm f‡ii GKwU Zvgvi cv‡Î 20C 

ZvcgvÎvi 2kg cvwb Av‡Q| D³ cv‡Î 100C ZvcgvÎvq 

1kg cvwb †gkv‡bv nq| A 

  [†kicyi miKvwi wf‡±vwiqv GKv‡Wgx, †kicyi] 

K. †¶Î cÖmviY ej‡Z Kx eyS? 1 

L. ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci g‡a¨ m¤úK© 

wbY©q K‡iv|  2 

M. cv‡Î wgkÖ‡Yi ZvcgvÎv wbY©q K‡iv|  3 

N. DË wgkÖ‡Y 0C ZvcgvÎvi 500gm eid †Q‡o w`‡j 

m¤ú~Y© eid Mj‡e Kx bv? MvwYwZK fv‡e we‡klY 

K‡iv| 4 

49 bs cÖ‡kœi DËi 

K  ZvcgvÎv e„w×i d‡j KwVb e ‘̄i †¶Îdj e„w×B n‡jv− 

†¶Î cÖmviY|  A 

L  1 kg f‡ii †Kvb c`v‡_©i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zvckw³i cÖ‡qvRb nq, Zv‡K H c`v‡_©i Dcv`v‡bi 

Av‡cw¶K Zvc e‡j| G‡K S Øviv cÖKvk Kiv nq| 

MvwYwZKfv‡e,  

S = 
Q

m
 ........(i)  



GLv‡b, Q = cÖhy³ Zvckw³  

 m = c`v‡_©i fi  

  =  ZvcgvÎv e„w×   

†Kvb c`v‡_©i (†h †Kvb cwigv‡Yi) ZvcgvÎv 1K e„w× Ki‡Z 

†h cwigvY Zvckw³ cÖ‡qvRb nq, Zv‡K H wbw ©̀ó cwigvY 

c`v‡_©i ZvcaviY ¶gZv e‡j|  

MvwYwZKfv‡e,  C = 
Q


.............(ii)  

GLv‡b, C = ZvcaviY ¶gZv  

(i) I (ii) bs †_‡K cvB,  

C = mS  

 ZvcaviY ¶gZv = fi  Av‡cw¶K Zvc|  A 

M  45 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 46.25C  
N  Avgiv Rvwb,  

 eid Mj‡bi myßZvc l = 3.36  105Jkg−1 

 ei‡di fi †`Iqv Av‡Q, m4 = 500gm = 0.5 

kg 
m¤ú~Y© eid Mj‡Z Zvc jvM‡e,  

 Q = m4l 

 Q = 3.36  105  0.5 
 = 168000J 
wgkÖ‡Y †gvU cvwb Av‡Q, m5 = m2 + m3 

  = (2 + 1) kg 
  = 3 kg 
wgkÖ‡Y Zvgvi fi, m1 = 0.5 kg 

wgkÖ‡Yi ZvcgvÎv  = 46.25C 

myZivs, Zvgv Ges cvwb‡Z eR©b Dc‡hvM¨ Zvc Av‡Q,  

 Q = m5  4200  (46.25 − 0) + m1  S1 

 (46.25 − 0)  

 = 3  4200  46.25 + 0.5  400  
46.25 
 = 592000J 

GLb, Q > Q 
A_©vr wgkÖ‡Y eid Mj‡bi Rb¨ cÖ‡qvRbxq Zv‡ci †P‡q †ewk 

Zvc Av‡Q| 

A_©vr eidwU m¤ú~Y©iƒ‡c M‡j hv‡e|  A 

cÖkœ50  Zvgvi ˆZwi 20C ZvcgvÎvi 2m3
 AvqZ‡bi 

GKLÊ cv‡Zi ZvcgvÎv 80C G DbœxZ Kiv n‡jv| Zvgvi 

ˆ`N©¨ cÖmviY mnM 11.6  10−6 K−1
 | Zvgvi Av‡cw¶K 

Zvc 400Jkg−1 K−1, cvwbi Av‡cw¶K Zvc 4200Jkg−1 

K−1
 Ges eid Mj‡bi Av‡cw¶K myßZvc 336000 K−1

| A  [PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg] 

K. †¶Î cÖmviY mnM Kv‡K e‡j? 1 

L. iƒcvi Av‡cw¶K Zvc 230Jkg−1 K−1
 ej‡Z wK 

†evSvq? 2 

M. Zvgvi cvZwUi AvqZb KZUzKz e„w× cv‡e wbY©q K‡iv| 3 

N. Zvgvi cvZ KZ…©K M„nxZ Zvc Øviv KZUzKz eid Mjv‡bv 

hv‡e MvwYwZKfv‡e wbY©q K‡iv|  4 

50 bs cÖ‡kœi DËi 

K  1m2
 †¶Îd‡ji †Kvb KwVb c`v‡_©i ZvcgvÎv 1k e„w×i 

d‡j hZUzKz †¶Îdj e„w× cvq Zv‡K H e ‘̄i Dcv`v‡bi †¶Î 

cÖmviY mnM e‡j| A 
L  iƒcvi Av‡cw¶K Zvc 230Jkg–1 K–1 ej‡Z eySvq 1kg 

f‡ii iƒcvi ZvcgvÎv 1K e„w× Ki‡Z cÖ‡qvRbxq Zvc `iKvi 

230J| A 

M  43 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 4.176  10−3 m3   
N  †`Iqv Av‡Q,  

 Avw` ZvcgvÎv, 1 = 20C 

 P‚ovš— ZvcgvÎv, 2 = 80C 

 Zvgvi Av‡cw¶K Zvc, S = 400 Jkg−1 K−1 

 eid Mj‡bi Av‡cw¶K myß Zvc, l = 3.36  105 

JK−1 
aiv hvK, Zvgv I ei‡di fi h_vµ‡g m1 I m2 

 Zvgvi cv‡Îi M„nxZ Zvc, Q = m1 S  

 = m1  400  (80 − 20)  
 = 24000 m1J 
GB Q cwigvY Øviv m2 f‡ii eid M‡j|  

 Q = m2l 

ev, m2 = 
Q

l
 = 

24000m1

3.36  105 

 m2 = 
m1

14
 

myZivs, Zvgvi f‡ii 
1

14
 ¸Y f‡ii eid Mj‡e|  A 

cÖkœ51  0.5kg f‡ii GKwU Zvi‡K 1950J Zvc cÖ‡qvM 

K‡i 30C ZvcgvÎv e„w× Kiv n‡jv| G‡Z ZviwUi ˆ`N©¨ 

100.033m cvIqv †Mj| A  [cvebv miKvwi evwjKv D”P we`¨vjq, cvebv] 

K. c¨vm‡K‡ji m~ÎwU †jL? 1 

L. gvwUi Kjwm‡Z cvwb VvÛv _v‡K †Kb? 2 

M. ZviwUi Dcv`v‡bi Av‡cw¶K Zvc wbY©q K‡iv|  3 

N. ZviwUi Avw` ˆ`N©¨ Øviv GKwU wis ˆZix K‡i 32m 

ˆ`N©¨ wewkó duvcv Nb‡Ki wfZ‡i cÖ‡ek Kiv‡bv hv‡e 

wKbv MvwYwZKfv‡e gZvgZ `vI|  4 

51 bs cÖ‡kœi DËi 

K  cv‡Î Ave× Zij ev evqexq c`v‡_©i †Kv‡bv As‡ki Dci 

evB‡i †_‡K Pvc cÖ‡qvM Ki‡j †mB Pvc wKQygvÎ bv K‡g Zij 

ev evqexq c`v‡_©i mew`‡K mgvbfv‡e mÂvwjZ nq Ges Zij 

ev evqexq c`v_© msjMœ cv‡Îi Mv‡q j¤̂fv‡e wµqv K‡i| A 
L  gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z`ª ¶z`ª AmsL¨ wQ ª̀ _v‡K 

hvi ga¨ w`‡q cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji 

GB cvwb c‡i ¯̂Ztev®úxfeb cÖwµqvq ev®úxf‚Z nq Ges 

ev®úxfe‡bi Rb¨ cÖ‡qvRbxq myß Zvc Kjwmi cvwb n‡Z MÖnY 

K‡i| d‡j Kjwmi cvwbi ZvcgvÎv K‡g hvq Ges Kjwmi cvwb 

VvÊv _v‡K| A 

M  12 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 130 Jkg−1 K−1   
N  12 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: Zv‡ii Avw` ˆ`N©¨ Øviv ˆZix wis 32 m D”PZv wewkó 

duvcv Nb‡Ki †fZ‡i cÖ‡ek Kiv‡bv m¤¢e|      

cÖkœ52 4C ZvcgvÎvq 2kg cvwbi g‡a¨ 50C ZvcgvÎvi 

0.5kg f‡ii Zvgvi UzKiv †djv n‡jv| cvwbi I Zvgvi 



Av‡cw¶K Zvc h_vµ‡g 4200 Jkg–1K−1 I 400 Jkg–1K–

1
| 

A  [eW©vi MvW© cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 

K. Av‡cw¶K Zvc Kv‡K e‡j? 1 

L. iƒcvi Av‡cw¶K Zvc 230Jkg–1K–1 ej‡Z wK eyS? 2 

M. Zvgvi ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j cÖKvk Ki| 3 

N. cvwb I Zvgvi P‚ovš— ZvcgvÎv Kxiƒc n‡e? 

MvwYwZKfv‡e we‡klY Ki|  4 

52 bs cÖ‡kœi DËi 

K  1kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e ‘̄i Dcv`v‡bi Av‡cw¶K 

Zvc e‡j| A 

L  1kg f‡ii iƒcvi ZvcgvÎv 1K e„w× Ki‡Z hZ Zvc 

`iKvi nq ZvB iƒcvi Av‡cw¶K Zvc| iƒcvi Av‡cw¶K Zvc 

230 Jkg–1K–1 ej‡Z eySvq 1kg f‡ii iƒcv L‡Êi ZvcgvÎv 

1K evov‡Z 230 J Zvckw³i cÖ‡qvRb nq| A 

M  7 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 122F   
N  45 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 5.07   

cÖkœ53 2 kg f‡ii Zvgvi cv‡Îi ˆ`N¨ 50 cm, cȪ ’ 30 

cm Ges D”PZv 20 cm| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  

10−6 K−1
 Ges Av‡cw¶K Zvc 400 Jkg−1K−1

| 

A  [miKvwi wc.Gb. evwjKv D”P we`¨vjq, ivRkvnx] 

K. c`v‡_©i ZvcgvwÎK ag© Kv‡K e‡j? 1 

L. ev®úvqb Kx? GwU wK‡mi Dci wbf©i K‡i? 2 

M. 50C ZvcgvÎv e„w×‡Z cv‡Îi AvqZb KZ NbwgUvi 

e„w× cv‡e?  3 

N. Zvgvi cv‡Îi ZvcgvÎv 40C e„w× Ki‡Z †h Zv‡ci 

cÖ‡qvRb †mB Zvc w`‡q 1kg cvwbi ZvcgvÎv (40C 

ZvcgvÎvi) KZUzKz e„w× Kiv hv‡e?  4 

53 bs cÖ‡kœi DËi 

K  ZvcgvÎvi ZviZ‡g¨i Rb¨ c`v‡_©i †h ag© wbqwgZfv‡e 

cwiewZ©Z nq Ges GB cwieZ©b j¶ K‡i mn‡R I m~¶¥fv‡e 

ZvcgvÎv wbiƒcb Kiv hvq †mB ag©‡K c`v‡_©i ZvcwgwZK ag© 

e‡j| L  †h‡Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K 

ax‡i ax‡i ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| 

ev®úvqb wb‡æv³ welqmg~‡ni Dci wbf©i K‡i|− A 

i.  evqy cÖevn 

ii.  Zi‡ji DcwiZ‡ji †¶Îdj 

iii.  Zi‡ji cÖK…wZ 

iv.  Zi‡ji Dci Pvc 

v.  Zij msjMœ evqyi DòZv I ï®‹Zv| 

M  43 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 7.515  10–5 m3  
N  43 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 7.619C | 

cÖkœ54 15C ZvcgvÎv e„w×i Rb¨ 100m `xN© †jvnvi †ij 

jvBb e„w× †c‡q 100.023m nq| ỳwU †ij jvB‡bi ga¨eZ©x 

¯’v‡b 3.25cm duvK ivLv Av‡Q|  [PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg] 

K. c`v‡_©i cvRgv Ae ’̄v Kv‡K e‡j? 1 

L. 7 Pa Pvc ej‡Z Kx †evSvq− e¨vL¨v Ki| 2 

M. jvBbwUi Dcv`v‡bi ˆ`N©¨ cÖmviY mnM wbY©q Ki|  3 

N. hw` ZvcgvÎv 40C G  †cuŠ‡Q hvq ZLb †ij jvBbwU 

wbivc` _vK‡e wKbv− MvwYwZKfv‡e we‡klY Ki|  4 

54 bs cÖ‡kœi DËi 

K  c`v‡_©i PZz_© Ae ’̄vi bvg cvRgv| GB cvRgv n‡jv AwZ 

D”P ZvcgvÎvq AvqwbZ M¨vm| A 

L  Pv‡ci GKK c¨vm‡Kj (Pa)| 1m2
 †¶Îd‡ji Dci 7N 

ej cÖhy³ n‡j †h Pv‡ci m„wó nq Zv‡K 7 Pa Pvc e‡j| A 

M  19 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 1.533  10–5 K–1    
N  19 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: wbivc` _vK‡e bv| 

cÖkœ55 100C ZvcgvÎvi 500 gm f‡ii GKwU Zvgvi 

UzKiv 2 kg f‡ii Zvgvi cv‡Î iw¶Z 20C ZvcgvÎvi 1 kg 

cvwb‡Z †Wvev‡bv n‡jv| Zvgvi Av‡cw¶K Zvc 400 

Jkg−1K−1
| [ivRkvnx K‡jwR‡qU ¯‹zj] 

K. ùzUb Kv‡K e‡j? 1 

L. Zvgvi Av‡cw¶K Zvc 400 Jkg−1 K−1
 ej‡Z Kx 

†evSvq? 2 

M. Zvgvi UzKivwUi Zvc aviY ¶gZv wbY©q K‡iv|  3 

N. wgkÖ‡Yi ZvcgvÎv KZ n‡j K¨vjwiwgwZi g~jbxwZ 

msiw¶Z n‡e− we‡klY K‡iv|  4 

55 bs cÖ‡kœi DËi 

K  Zvc cÖ‡qv‡M GKwU wbw ©̀ó ZvcgvÎvq Zi‡ji mKj ’̄vb 

†_‡K ª̀“Z ev‡®ú cwiYZ nIqvi NUbv‡K ùzUb e‡j| A 

L  Zvgvi Av‡cw¶K Zvc 400J kg–1K–1 ej‡Z †evSvq, 

1kg Zvgvi ZvcgvÎv 1K e„w× Ki‡Z 400J Zvc cÖ‡qvRb 

nq| A 

M  GLv‡b, A 

 Zvgvi UzKivi fi, m = 500 gm = 0.5 kg 

 Zvgvi Av‡cw¶K Zvc, S = 400 Jkg–1 K–1 

 Zvgvi UzKivi Zvc aviY ¶gZv, C = ? 

Avgiv Rvwb, C = mS 

ev, C = 0.5  400 JK–1 

 C = 200 JK–1 (Ans.) 
N  45 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 23.0769C 

cÖkœ56  70C ZvcgvÎvi 600g cvwbi g‡a¨ 25C 

ZvcgvÎvi 300g cvwb wgwkÖZ Kiv n‡jv| cieZ©x‡Z wgkÖ‡Y 

−50C ZvcgvÎvi 500 g eid †`Iqv n‡jv| cvwbi 

Av‡cw¶K Zvc 4200 Jkg−1 K−1, ei‡di Av‡cw¶K Zvc 

2100 Jkg−1K−1
 Ges eid Mj‡bi Av‡cw¶K myßZvc 

336000 Jkg−1
| A  [e¸ov wRjv ¯‹zj, e¸ov] 

K. cybtwkjxfeb Kx? 1 

L. Zvgvi AvqZb cÖmviY mnM 50.1  10−6K−1
 ej‡Z 

Kx †evS? 2 

M. eid †`Iqvi c~‡e© wgkÖ‡Yi ZvcgvÎv wbY©q K‡iv|  3 



N. m¤ú~Y© eid Mj‡e wKbv? MvwYwZK we‡kl‡Yi gva¨‡g 

gZvgZ `vI|  4 

56 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j| A 

L  1m3 AvqZ‡bi Zvgvi ZvcgvÎv 1K e„w× Ki‡j Gi 

AvqZb hZUzKz e„w× cvq ZvB Zvgvi AvqZb cÖmviY mnM| 

Zvgvi AvqZb cÖmviY mnM 50.1  10–6 K–1
 ej‡Z †evSvq, 

1m3
 Zvgvi ZvcgvÎv 1K e„w× Ki‡j Gi AvqZb 50.1  

10–6 m3
 e„w× cvq| A 

M  45 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 55C   
N  45 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: m¤ú~Y© eid Mj‡e bv| 

cÖkœ57  2kg f‡ii GKwU Zvgvi K¨vjwiwgUvi 20C 

ZvcgvÎvi 1500g cvwb‡Z iw¶Z Av‡Q| GB cv‡Î 0C 

ZvcgvÎvi wKQy eid wgwkÖZ Kivq wgkÖ‡Yi ZvcgvÎv 10C 

n‡jv| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  10−6K−1
|A  [†bvqvLvjx wRjv ¯‹zj] 

K. ev®úxq Pvc wK? 1 

L. ev®úxq Pvc I evqygÊjxq Pv‡ci cv_©K¨ wjL|  2 

M. K¨vjwiwgUv‡i e¨en„Z Zvgvi AvqZb 225cm3
 n‡j 

DÏxc‡Ki wgkÖ‡Yi ZvcgvÎvq Zvgvi AvqZb cwieZ©b 

wbY©q K‡iv|   3 

N. DÏxc‡Ki ei‡di fi KZ?  4 

57 bs cÖ‡kœi DËi 

K  wbw ©̀ó ZvcgvÎvq evqy‡Z Dcw ’̄Z Rjxq ev®ú †h Pvc w`‡Z 

cv‡i Zv‡K H wbw ©̀ó ZvcgvÎvq H ¯’v‡bi ev®úPvc e‡j| A 

L   A 

ev®úxq Pvc evqygÊjxq Pvc 

ev®úxq Pvc evqy‡Z Dcw¯’Z 

Rjxq ev‡®úi cwigv‡Yi 

Dci wbf©i K‡i| 

evqygÊjxq Pvc D”PZvi 

mv‡_ mv‡_ cwiewZ©Z nq| 

ev®úxq Pv‡ci wbw ©̀ó †Kvb 

gvb †bB| 

¯^vfvweK Ae ’̄vq evqygÊjxq 

Pvc 76 cm. 

M  DcvË †_‡K cvB, A 

ZvcgvÎvi cwieZ©b  = (20 – 10)C 

 = 10C = 10K 
Zvgvi cv‡Îi AvqZb, V1 = 225 cm3 

Zvgvi ˆ`N©¨ cÖmviY mnM, α = 16.7  10–6 K–1 

 Zvgvi AvqZb cÖmviY mnM,  = 3α 

 = 3  16.7  10–6 K–1 

 = 5.01  10–5 K–1 

 Zvgvi AvqZb cwieZ©b V n‡e, 

 = 
V

V1  
 

ev, V =   V1   

 = 5.01  10–5  225  10 
 = 0.1127 cm3 (Ans.) 

N  †`Iqv Av‡Q, A 

 K¨vjwi wgUv‡ii cÖv_wgK ZvcgvÎv, 1 = 20C 

 Zvgvi K¨vjwi wgUv‡ii fi, m1 = 2 kg 

 Zvgvi Av‡cw¶K Zvc, S1 = 400 Jkg–1K–1 

 K¨vjwiwgUv‡i cvwbi fi, m2 = 1500 g 

 = 1.5 kg 
 cvwbi Av‡cw¶K Zvc, S2 = 4200 Jkg–1K–1 

 wgkÖ‡Yi ZvcgvÎv,  = 10C. 

awi, 0C ZvcgvÎvi m kg eid †gkv‡bv n‡q‡Q| 

 eid KZ…©K M„nxZ Zvc n‡e, 

Q1 = mlf + mS2  ( – 0) 

 = m  3.36  105 + m  4200  10 
 = 378000 m 
K¨vjwiwgUv‡i Zvgvi cv‡Îi ewR©Z Zvc, 

Q2 = m1S1 (20 – ) 

 = 2  400 (20 – 10) 
 = 8000 J 
K¨vjwiwgUv‡i cvwbi ewR©Z Zvc, 

Q3 = m2  S2  (20 – ) 

 = 1.5  4200 (20 – 10) 
 = 63000 J 
K¨vjwiwgwZi g~jbxwZ Abyhvqx 

Avgiv Rvwb,  

M„nxZ Zvc = ewR©Z Zvc 

Q1 = Q2 + Q3 
ev, 378000 m = 8000 + 63000 

ev, m = 0.187 kg 

 wgkÖ‡Y wgwkÖZ ei‡di fi 0.187 kg 

cÖkœ58 1 kg f‡ii Zvgvi cv‡Îi ˆ`N©¨ 50 cm, cÖ ’̄ 30 cm 

I D”PZv 20 cm| Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  10−6 K−1
 

Ges Av‡cw¶K Zvc 400 Jkg−1 K−1
| A  [K¨v›Ub‡g›U cvewjK 

‹̄zj I K‡jR, iscyi] 

K. we¯—vi Kx? 1 

L. k‡ãi ZxeªZv 5 Wm−2
 ej‡Z Kx †evS− e¨vL¨v 

K‡iv| 2 

M. 50C ZvcgvÎv e„w×‡Z cv‡Îi AvqZb KZ NbwgUvi 

e„w× cv‡e?  3 

N. cv‡Îi ZvcgvÎv 20C e„w× Ki‡Z †h Zvc cÖ‡qvRb 

†mB Zv‡c 20C ZvcgvÎvi 200 g cvwbi ZvcgvÎv Kx 

50C G DbœxZ Kiv m¤¢e? MvwYwZK we‡kl‡Yi gva¨‡g 

gZvgZ `vI|  4 

58 bs cÖ‡kœi DËi 

K  Zi½ m„wó n‡j gva¨‡gi KYv¸‡jv mvg¨ve ’̄v‡bi ỳB cv‡k 

Kw¤úZ nq| mvg¨ve ’̄vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w ’̄Z 

†Kv‡bv KYvi me©vwaK miY‡K we¯—vi e‡j| A 

L  k‡ãi ZxeªZv 5 Wm–2
 ej‡Z †evSvq kã we¯—v‡ii 

Awfgy‡Li mv‡_ j¤̂fv‡e 1m2
 †¶Îd‡ji ga¨ w`‡q cÖwZ 

†m‡K‡Û 5J kw³ cÖevwnZ nq| A 

M  43 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 7.515  10–5 m3 

N  †`Iqv Av‡Q, A 



 Zvgvi cv‡Îi fi, m1 = 1 kg 

 Zvgvi Av‡cw¶K Zvc, S1 = 400 Jkg–1 K–1 

 Zvgvi cv‡Îi ZvcgvÎv e„w×,  = 20C = 20 

K 
 cvwbi fi, m2 = 200g = 0.2 kg 

 cvwbi Avw` ZvcgvÎv, 1 = 20C = 293K 

 P‚ovš— ZvcgvÎv, 2 = 50C = 323K 

 cvwbi Av‡cw¶K Zvc, S2 = 4200 Jkg–1K–1 

 Zvgvi ZvcgvÎv e„w× Ki‡Z cÖ‡qvRbxq Zvc Q n‡j, 

Q = m1S1  

 = 1  400  20 J 
 = 8000 J 

Avevi GB Zvc Øviv cvwbi P‚ovš— ZvcgvÎv 
2 n‡j, 

cvwbi †¶‡Î, Q = m2S2 (
2 – 1) 

  8000 = 0.2  4200 (
2 – 293) 

  
8000

840
 =  

2 – 293 

  9.52 = 
2 – 293 

   
2 = 302.52 K 

†h‡nZz 
2 < 2 

AZGe 20C ZvcgvÎvq 200g cvwbi ZvcgvÎv 50C G 

DbœxZ Kiv m¤¢e bq| 

cÖkœ59  50 cm ˆ`N©¨ I 30 cm cÖ¯’ wewkó GKwU 

AvqZvKvi Zvgvi L‡Êi ZvcgvÎv 35C †_‡K 75C G 

DËxY© Ki‡j Gi †¶Îdj 1501.392 cm2
 nq| Zvgvi L‡Êi 

fi 850 g| 

A  [Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgjv] 

K. Av‡cw¶K Zvc Kx? 1 

L. Rj Zi½ †Kvb ai‡bi Zi½− e¨vL¨v K‡iv| 2 

M. Zvgvi ˆ`N©¨ cÖmviY mnM wbY©q K‡iv|  3 

N. Zvgvi LÊwUi AvqZb 1% e„w× Ki‡Z Kx cwigvY 

Zvc cÖ‡qvM Ki‡Z n‡e? MvwYwZKfv‡e e¨vL¨v K‡iv|  4 

59 bs cÖ‡kœi DËi 

K  1kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e ‘̄i Dcv`v‡bi Av‡cw¶K 

Zvc e‡j| A 

L  Rj Zi½ AbycȪ ’ Zi½| KviY GB Zi½ RjKYvi 

¯ú›`‡bi w`‡Ki mv‡_ mg‡Kv‡Y AMÖmi nq Ges Zi‡½ 

ch©vqµ‡g Zi½kxl© I Zi½cv` _v‡K| A 

M  DÏxcK n‡Z cvB, A 

Zvgvi `‡Êi Avw` †¶Îdj, A1 = 50  30 

 A1 = 1500 cm2 
Zvgvi L‡Êi †kl †¶Îdj, A2 = 1501.392 cm2 

 2 = 75C 

 1 = 35C 

g‡b Kwi, †¶Îdj cÖmviY mnM =  

Avgiv Rvwb,  = 
A2 – A1

A1 (2 – 1)
 

ev,  = 
(1501.392 – 1500)  10–4

1500  10–4 (75 – 35)
 

ev,  = 2.32  10–5 K–1 
Avevi,  

ˆ`N©¨ cÖmviY mnM α n‡j, 

Avgiv Rvwb,  = 2α 

 α = 


2
 = 

2.32  10–5

2
 = 1.16  10–5 K–1  

N  Zvgvi Av‡cw¶K Zvc, S = 400J kg–1K–1 A 
ÔMÕ Ask n‡Z cvB, 

ˆ`N©¨ cÖmviY mnM, α = 1.16  10–5 k–1 

Zvgvi fi, m = 850 g = 0.85 kg 

 AvqZb cÖmviY mnM,  = 3  1.16  10–5 K–1 

 = 3.48  10–5 K–1 
g‡b Kwi, 

 Zvgvi L‡Êi Avw` AvqZb = V1 

 AvqZb e„w×, V = V1  1% 

 = 0.01 V1 

mswkó ZvcgvÎv e„w×  n‡j, 

 = 
V

V1
 

ev,  = 
0.01V1

V1
 

ev,  = 
0.01

3.48  10–5 

  = 287.35C 

 cÖ‡qvRbxq Zvc, Q = mS  

 = 0.85  400  287.35 
 = 97699 J 
AZGe, DÏxc‡Ki Zvgvi LÊwUi AvqZb 1% e„w× Ki‡Z 

97699 J Zvc cÖ‡qvM Ki‡Z n‡e| 

cÖkœ60 200g dzUš— cvwbi g‡a¨ 20C ZvcgvÎvi 100g 

cvwb wgwkÖZ Kiv n‡jv| cvwbi Av‡cw¶K Zvc 

4200Jkg−1K−1
 Ges eid Mj‡bi Av‡cw¶K myßZvc 

3,36000Jkg−1
|   [iscyi wRjv ¯‹zj] 

K. eid we› ỳ Kx?  1 

L. cvwbi ˆÎa we› ỳi ZvcgvÎv 273K ej‡Z Kx eySvq? 

e¨vL¨v K‡iv|  2 

M. wgkÖ‡Yi ZvcgvÎv wbY©q K‡iv|   3 

N. H wgkÖ‡Y 300g eid w`‡j m¤ú~Y© eid Mj‡e Kx? 

MwjZ ei‡di cwigvY wbY©‡qi gva¨‡g e¨vL¨v K‡iv|   4 

60 bs cÖ‡kœi DËi 

K  cÖgvY Pv‡c †h ZvcgvÎvq GK UzKiv eid Mj‡Z ïi“ K‡i 

Zv‡K eid we› ỳ e‡j| A 

L  †h wbw ©̀ó ZvcgvÎv I Pv‡c cvwb wZb Ae ’̄v‡ZB A_©vr 

eid, cvwb I Rjxq ev®úiƒ‡c Ae¯’vb K‡i Zv‡K cvwbi 

ˆÎawe› ỳ e‡j| myZivs cvwbi ˆÎawe›`yi ZvcgvÎv 273K ej‡Z 



†evSvq cvwb 273K ZvcgvÎvq eid, Rjxqev®ú I cvwb GB 

wZb Ae ’̄v‡ZB _vK‡Z cvi‡e| A 

M  45 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 73.33C   

N  GLv‡b, A 

 †gvU cvwbi fi, ml = (200 + 100) g = 300 g = 

0.3 kg 
ÔMÕ n‡Z cvB, 

 wgkÖ‡Yi cvwbi ZvcgvÎv,  = 73.33C 

 cvwbi Av‡cw¶K Zvc, Sl = 4200 Jkg−1K−1 

 eid Mj‡bi Av‡cw¶K myßZvc, L = 336000 

Jkg−1 

 ei‡di fi, ms = 300 g = 0.3 kg 

Zvn‡j, eid Mj‡bi Rb¨ cÖ‡qvRbxq Zvc, Q = msL 

  = 0.3  336000 
  = 100800 J 

Avevi, 73.33C Gi 0C G †b‡g Avm‡Z, cvwb KZ©„K 

ewR©Z Zvc| 

 Q = ml Sl  

 = 0.3  4200  73.33 
 = 92395.8 J 

 Q <Q, A_©vr 300 gm Gi eid Mjv‡bvi Rb¨ 

cÖ‡qvRbxq Zvc wgkÖ‡b mieivn Ki‡Z cvi‡e bv| 

g‡b Kwi, 

 m kg eid Mjv‡bv m¤¢e| Zvn‡j mgxKiY Abyhvqx 

Rvwb, 

 msL = 92395.8 

 ev, ms  336000 = 92395.8 

 ev, ms = 0.275 kg 

 ev, ms = 275 gm 

Zvn‡j D³ wgkÖ‡Y 300 gm eid w`‡j 275 gm eid 

Mj‡bi Ges (300 − 275) gm = 25 gm eid Aewkó 

_vK‡e| 

cÖkœ61 25C ZvcgvÎvq GKwU mxmvi cv‡Zi ˆ`N©¨ 2 m 

Ges cÖ¯’ 2 m| G‡K 175C ZvcgvÎvq DËß Ki‡j Gi 

†¶Îdj nq 4.033 m2
|   [Mfb©‡g›U j¨ve‡iUwi nvB¯‹zj, gqgbwmsn] 

K. 1 †Kjwfb Kv‡K e‡j?  1 

L. `yB UzK‡iv eid GK‡Î †P‡c ai‡j †Rvov †j‡M hvq 

†Kb?  2 

M. mxmvi ˆ`N©̈  cÖmviY mnM wbY©q K‡iv|   3 

N. DÏxc‡Ki mxmvi UzKivi cyi“Z¡ hw` 0.25 m nq, 

Zvn‡j DwjwLZ ZvcgvÎvq mxmvi AvqZb KZUzKz e„w× 

cv‡e? MvwYwZKfv‡e we‡klY K‡iv|  4 

61 bs cÖ‡kœi DËi 

K  cvwbi ˆÎawe› ỳi ZvcgvÎvi 
1

273.16
 fvM‡K GK †Kjwfb 

e‡j| A 

L  eid KwVb †_‡K Zi‡j cwiYZ n‡j Gi AvqZb K‡g| 

d‡j Pvc evo‡j ei‡di Mjbv¼ K‡g hvq| G Kvi‡Y ỳB UzKiv 

eid GKm‡½ †P‡c ai‡j ¯úk©Z‡j Pv‡ci Kvi‡Y ei‡di 

Mjbv¼ 0 C †_‡K K‡g hvq| wKš‘ ¯úk©Z‡ji ZvcgvÎv 0C 

_v‡K| d‡j wKQy eid M‡j hvq| Pvc AcmviY Ki‡j Mjbv¼ 

Avevi †e‡o hvq Ges MwjZ eid KwV‡b cwiYZ nq| d‡j 

eid UzKivØq †Rvov †j‡M hvq| A 

M  59 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 2.75  10−5 K   

N  ÔMÕ n‡Z, †¶Î cÖmviY mnM,  = 5.5  10–5K–1 

AvqZb cÖmviY mnM,  = 
3

2
  A 

 = 
3

2
  5.5  10–5K–1 

 = 8.25  10–5K–1 
 cyi“Z¡ = 0.25m  

 mxmvi cv‡Zi Avw` AvqZb, V1 = (2  2  0.25)m3 

 = 1m3 
ZvcgvÎv e„w×,  = 150K 

mxmvi P‚ovš— AvqZb V2 n‡j, AvqZb e„w× V 

  = 
V2 – V1

V1. 
 

ev, V =  V1. 

 = 8.25  10–5K–1  1m3  150K 
 = 0.012375m3 

A_©vr DÏxc‡Ki ZvcgvÎvq mxmvi AvqZb 0.012375m3 
e„w× 

cv‡e| 

cÖkœ62  

 

95F 
30F 

 wPò : 1bs cvò  wPò : 2bs cvò  
  [we G Gd kvnxb K‡jR, PÆMÖvg] 

K. AvwK©wgwW‡mi m~ÎwU wj‡Lv| 1 

L. †jvnv cvwb‡Z Wze‡jI cvi` fv‡m †Kb? e¨vL¨v K‡iv| 2 

M. 1bs cv‡Îi Zi‡ji ZvcgvÎv †mjwmqvm †¯‹‡j KZ? 3 

N. 2bs cv‡Îi Zi‡ji ZvcgvÎv 10F e„w× K‡i ỳB 

cv‡Îi Zij Zvcxq ms¯ú‡k© Avb‡j Zvc mÂvj‡bi 

†¶‡Î Kx NU‡e Zv we‡klY K‡iv| 4 

62 bs cÖ‡kœi DËi 

K  †Kv‡bv e¯‘‡K w ’̄i Zij ev evqexq c`v‡_© AvswkK ev 

m¤ú~Y© Wzev‡j e¯‘wU wKQy IRb nvivq e‡j g‡b nq| GB 

nviv‡bv IRb e ‘̄wUi Øviv AcmvwiZ Zij ev evqexq c`v‡_©i 

IR‡bi mgvb| A 

L  †jvnvi NbZ¡ cvwbi Zyjbvq †ewk wKš—y cvi‡`i Zyjbvq 

Kg| ZvB GK UzK‡iv †jvnvi IRb mgAvqZb cvwbi IR‡bi 

†P‡q †ewk wKš—y mgAvqZb cvi‡`i IR‡bi †P‡q Kg| d‡j 

†jvnvi UzKivwU‡K cvwb‡Z Wzev‡bv n‡j Gi Ici jwä e‡ji 

w`K wb‡Pi w`‡K, ZvB GwU cvwb‡Z Wz‡e hvq| Avevi, †jvnvi 

UzKivwU‡K cvi‡` Wzev‡bv n‡j Gi Ici jwä e‡ji w`K 

Dc‡ii w`‡K, ZvB GwU AvswkK wbgw¾Z Ae ’̄vq cvi‡` 

fv‡m| A 

M  42 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  



DËi: 35C    
N  1 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

cÖkœ63  

 

2000mm 

300mm 

avZec†Ó¤ 

 

ZvcgvÎv 20C e„w× Ki‡j wP‡Îi c„ôwUi †¶Îdj 0.1m2
 

e„w× N‡U|    [we`¨vgqx miKvwi evwjKv D”P we`¨vjq, gqgbwmsn] 

K. Av‡cw¶K myßZvc Kx?  1 

L. p-n Rskb Kx? GwU wKfv‡e KvR K‡i? e¨vL¨v K‡iv|  2 

M. avZe LÛwUi ˆ`N©¨ cÖmviY mnM wbY©q K‡iv|   3 

N. H avZzwUi AvqZb 5% e„w× Ki‡Z PvB‡j ZvcgvÎv 

KZ e„w× Ki‡Z n‡e?  4 

63 bs cÖ‡kœi DËi 

K  wbw ©̀ó Pv‡c I ZvcgvÎvq 1kg f‡ii †Kvb e ‘̄i †Kej 

Ae ’̄vi cwieZ©‡bi Rb¨ †h cwigvY Zvc cÖ‡qvM Ki‡Z nq ev †h 

cwigvY Zvc AcmviY Ki‡Z nq, ZvB H Pv‡c H e ‘̄i Av‡cw¶K 

myßZvc| A 

L  p − n Rskb n‡jv Aa©cwievnx Wv‡qvW| GKwU p UvBc I 

GKwU n UvBc Aa©cwievnx cvkvcvwk hy³ K‡i p − n Rskb 

ˆZwi Kiv nq| p − n Rskb †iKwUdvqvi ev GKgyLxKviK 

wn‡m‡e KvR K‡i| GB Rsk‡bi m¤§yL †Suv‡K †fv‡ëR cÖ‡qvM 

Ki‡j Zwor cÖevwnZ nq wKš‘ wecixZ †Suv‡K †fv‡ëR cÖ‡qvM 

Ki‡j †Kv‡bv Zwor cÖevwnZ nq bv| p − n Rsk‡bi Aš—M©vgx 

cÖv‡š— w`K cwiewZ© cÖevn (Gwm) cÖevwnZ Ki‡j Rskb GwU‡K 

GKgyLx cÖev‡n iƒcvš—wiZ K‡i Ges ewnM©vgx cÖv‡š— GKgyLx 

cÖevn (wWwm) cvIqv hvq| A 

M  GLv‡b, avZe c„‡ôi Avw` †¶Îdj, A 

 A1 = 3000 mm  2000 mm 

 = 3m  2m = 6m2 

ZvcgvÎv e„w×,  = 20C = 20 K 

†¶Îdj e„w×, A = 0.1 m2 

ˆ`N©¨ cÖmviY mnM,  = ? 

Avgiv Rvwb, †¶Î cÖmviY mnM  n‡j, 

  = 
A

A1
 

 ev,  = 
0.1

6  20
 K−1 

   = 8.33  10−4 K−1 

Avevi,  = 


2
 

 ev,  = 
8.33  10−4

2
 K−1 

   = 4.165  10−4 K−1 (Ans.) 
N  32 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 40C | 

cÖkœ64 80g f‡ii †jvnv GKwU K‚‡ci g‡a¨ †Q‡o †`Iqvq 

4s ci cvwb‡Z cij| cvwb‡Z civi kã 0.23s ci K‚‡ci 

Dci †_‡K †kvbv †Mj|A  [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi] 

K. c¨vm‡K‡ji m~ÎwU †jL|  1 

L. Av‡cw¶K Zvc I ZvcaviY ¶gZvi g‡a¨ cv_©K¨ 

†j‡Lv|  2 

M. †jvnv KZ MÖvg cvwb AcmviY Ki‡e?  3 

N. K‚‡ci gy‡L 20C Mjbv¼ wewkó GKwU e ‘̄ †i‡L w`‡j 

e¯‘wU Mj‡e wKbv− we‡klY K‡iv|   4 

64 bs cÖ‡kœi DËi 

K  cv‡Î Ave× Zij ev evqexq c`v‡_©i †Kv‡bv As‡ki Dci 

evB‡i †_‡K Pvc cÖ‡qvM Ki‡j †mB Pvc wKQygvÎ bv K‡g Zij 

ev evqexq c`v‡_©i mew`‡K mgvbfv‡e mÂvwjZ nq Ges Zij 

ev evqexq c`v_© msjMœ cv‡Îi Mv‡q j¤̂fv‡e wµqv K‡i| A 

L  ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci cv_©K¨ wbæiƒc: A 

ZvcaviY ¶gZv Av‡cw¶K Zvc 

i. †Kv‡bv e ‘̄i ZvcgvÎv 1K 

e„w× Ki‡Z G‡Z †h 

cwigvY Zvc w`‡Z nq Zv-

B n‡jv e ‘̄wUi ZvcaviY 

¶gZv| 

i. ‡Kv‡bv c`v‡_©i 1kg f‡ii 

ZvcgvÎv 1K e„w× Ki‡Z 

G‡Z †h cwigvY Zvc w`‡Z 

nq Zv-B n‡jv H c`v‡_©i 

Av‡cw¶K Zvc| 

ii. wbw ©̀ó Dcv`v‡bi ZvcaviY 

¶gZv e ‘̄i f‡ii Ici 

wbf©i K‡i|  

ii. Av‡cw¶K Zvc e ‘̄i 

Dcv`v‡bi Dci wbf©i K‡i 

wKš‘ f‡ii Ici wbf©i 

K‡i bv|  

M  GLv‡b, A 

 †jvnvi fi, mi = 80g 

 = 0.08 kg 

Rvbv Av‡Q, †jvnvi NbZ¡, i = 7800 kgm–3 

 †jvnvi AvqZb, Vi = 
mi

i
 = 

0.08

7800
 m3 

 = 1.0256  10–5 m3 

 AcmvwiZ cvwbi AvqZb = †jvnvi AvqZb 

 = 1.0256  10–5 m3 
Avgiv Rvwb,  

1m3 cvwbi fi 1000 kg 

 1.0256  10–5 m3 cvwbi fi = 1000  1.0256  

10–5 kg 
 = 0.01026 kg 
 = 10.256 g 

 †jvnv 10.256 g cvwb AcmviY Ki‡e| 

N  GLv‡b, A 

 cvwb‡Z civi mgq, t = 4s 

 cvwb‡Z civi kã †kvbvi mgq, t = 0.23s 

 K‚‡ci MfxiZv h n‡j, 

 h = ut + 
1

2
 gt2 

 = 0 + 
1

2
  9.8  42 

 = 78.4 m 
GLb, k‡ãi †eM v n‡j, 

 v = 
h

t
 

 = 
78.4

0.23
 

 = 340.87 ms–1 



Avgiv Rvwb, 0C ZvcgvÎvq k‡ãi †eM 332 ms–1 

 k‡ãi †e‡Mi cv_©K¨ = (340.87 – 332) ms–1 

 = 8.87 ms–1 

k‡ãi †eM 0.6 ms–1
 e„w×i Rb¨ ZvcgvÎv e„w× = 1C 

k‡ãi †eM 8.87 ms–1
 e„w×i Rb¨ Zvc e„w× = 

1C  8.87 ms–1

0.6 ms–1  

 = 14.783C 

Hw`b evZv‡mi ZvcgvÎv = (0 + 14.783)C 

 = 14.783C < 20C 

myZivs K‚‡ci g~‡L 20C Mjbv¼ wewkó GKwU e ‘̄ †i‡L w`‡j 

e¯‘wU Mj‡e bv| 

cÖkœ65 "80JK–1 Zvc aviY ¶gZvi GKwU K¨vjwi wgUv‡i 

40C ZvcgvÎvi 5gm cvwb Av‡Q| 0C ZvcgvÎvi 

22.8gm eid Gi g‡a¨ †dj‡j cvwbi ZvcgvÎv 10C  †b‡g 

Av‡m| eid Mj‡bi Av‡cw¶K myß Zvc 3.4  105Jkg–1 A [wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU] 
K. cybtwkjx feb Kx? 1 

L. evqexq c`v‡_©i †ejvq AvcvZ I cÖK…Z cÖmvi‡Yi 

g‡a¨ †Kv‡bv cv_©K¨ †bB †Kb? 2 

M. cvwb‡K 2100J Zvckw³ cÖ`vb Ki‡j Gi ZvcgvÎv 

KZ n‡e?  3 

N. NUbvwU Zvc cwigv‡ci g~jbxwZ mg_©b K‡i Kx? 

MvwYwZK we‡klY Ki|  4 

65 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j|  A 

L  Zi‡ji b¨vq evqexq c`v_©‡K †Kv‡bv bv †Kv‡bv cv‡Î †i‡L 

Zvc w`‡Z nq| wKš‘ ZvcgvÎvi GB cwieZ©‡bi Rb¨ evqexq 

c`v‡_©i cÖmviY, cv‡Îi cÖmvi‡Yi †P‡q A‡bK †ewk nIqvq 

cv‡Îi cÖmviY‡K D‡c¶v Kiv hvq| d‡j evqexq c`v‡_©i 

†¶‡Î cÖK…Z I AvcvZ cÖmvi‡Yi g‡a¨ †Zgb †Kv‡bv cv_©K¨ 

_v‡K bv| A 

M   †`Iqv Av‡Q,  A 

 K¨vjwiwgUvi Gi ZvcaviY ¶gZv, C = 80 JK−1 

 cvwbi fi, m = 5gm 

  = 5  10−3 kg 

K¨vjwiwgUvi I cvwbi Avw` ZvcgvÎv, 1 = 40C = 313 K 

P‚ovš— ZvcgvÎv, 2 = ? 

Zvckw³, Q = 2100J 

Zvc †`Iqv n‡j,  2 > 1 n‡e, d‡j  = 2 − 1  

GLv‡b, Q = C.  + mS 

 ev, 2100 = 80  (2 − 1) + 5 × 10−3  4200 

(2 − 1) 

 ev, 2100 = 80  (2 − 313) + 21 (2 − 313) 

 ev, 2100 = 802 −25040 + 212 − 6573 

 ev, 1012  = 33713 

 ev, 2  = 
33713

101
 K 

  = 333.8 K 

  2 = 60.8C 

 cvwbi P‚ovš— ZvcgvÎv = 60.8C (Ans.) 
N  16 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  
DËi: NUbvwU Zvc cwigv‡ci g~jbxwZ mg_©b K‡i bv| 

cÖkœ66  30C ZvcgvÎvi 200g iƒcv‡K Mjv‡bv n‡jv| 

iƒcvi Av‡cw¶K Zvc 230 Jkg−1K−1
| iƒcvi Mj‡Yi 

Av‡cw¶K myßZvc 105000 Jkg−1
 Ges iƒcvi MjbvsK 

960C| A  [Kzwgjv wRjv ¯‹zj] 

K. û‡Ki m~ÎwU wjL| 1 

L. w ’̄i Zi‡ji †Kv‡bv we› ỳ‡Z Pvc wbY©‡qi m~ÎwU 

cÖwZcv`b K‡iv|  2 

M. iƒcv‡K Mjv‡Z cÖ‡qvRbxq Zv‡ci cwigvY wbY©q 

K‡iv|  3 

N. hw` iƒcvi fi‡K cuvP¸Y Ges iƒcvi ZvcgvÎv‡K 

A‡a©K Kiv nq, Zvn‡j iƒcv‡K Mjv‡Z cÖ‡qvRbxq 

Zv‡ci wK †ni‡di n‡e Zv MvwYwZK fv‡e we‡klY 

K‡iv| 4 

66 bs cÖ‡kœi DËi 

K  w ’̄wZ ’̄vcK mxgvi g‡a¨ cxob weK…wZi mgvbycvwZK| A 

L  Zij c`v‡_©i wfZ‡i †Kv‡bv we›`y‡Z Pvc ej‡Z wVK H 

we› ỳi Pviw`‡K cÖwZ GKK †¶Îd‡ji Dci j¤̂fv‡e Abyf‚Z 

ej‡K eySvq| wP‡Î GKwU cv‡Î wKQy cwigvY Zij c`v_© 

Av‡Q| A 

Zi‡ji Af¨š—‡i h  MfxiZvq B we› ỳ‡Z Pvc wbY©q Ki‡Z 

n‡e| B we›`y‡Z Zi‡ji Pvc wbY©‡qi Rb¨ B we›`y‡K f‚wgi 

Dci GKwU we› ỳ a‡i h  D”PZvi GKwU ZijfwZ© wmwjÛvi 

Kíbv Kiv hvK|  

aiv hvK, wmwjÛv‡ii f‚wgi Z_v Zi‡ji †¶Îdj = A 

Zi‡ji NbZ¡ =  

Zi‡ji gy³Zj †_‡K B we› ỳi MwfiZv = h 

AwfKl©R Z¡iY = g 

Avgiv Rvwb, Pvc = 
ej

ˆÞòdj  

GLv‡b, A †¶Îd‡ji Dci cÖhy³ ej = Zi‡ji IRb 

 = Zi‡ji fi  g 

 = Zi‡ji AvqZb  NbZ¡ 

 g 

 = Zi‡ji †¶Îdj  

Zi‡ji  

MfxiZv  NbZ¡  g 

 = Ahg 

 Pvc, p = 
Ahg

A
  

ev, Pvc, p = hg 

M  iƒcvi Mj‡bi mgq ỳB av‡c Zvc MÖnY nq| 30C Gi 

iƒcv †_‡K 960C Gi iƒcv‡Z iƒcvš—wiZ nIqvi mgq Ges 

960C Gi KwVb iƒcv †_‡K 960C Gi MwjZ iƒcv‡Z 

iƒcvš—wiZ nIqvi mgvb| 1g †¶‡Î M„wnZ Zvc, Q1 = 

mS A 

 GLv‡b, m = iƒcvi fi = 200 g = 0.2 kg 

 S = iƒcvi Av‡cw¶K Zvc = 23Jkg−1K−1  

   = (960 − 30)K 

h 



 = 930 K 

 Q1 = (0.2 × 230 × 930)J = 42780 J 

Avevi, wØZxq †¶‡Î M„nxZ Zvc, Q = ml 

GLv‡b, l = 105000 Jkg−1 

 Q2 = 0.2  105000 
 = 21000 J 

 †gvU M„nxZ Zvc, Q = Q1 + Q2 

  = (42780 + 2100) J 
  = 63780 J (Ans.) 

N  iƒcvi fi‡K 5 ¸Y Ki‡j cwiewZ©Z fi, m1 = 0.2  5 

= 1 kg A 

iƒcvi ZvcgvÎv‡K A‡a©K Ki‡j cwiewZ©Z ZvcgvÎv, 15C 

GLv‡b, 1g †¶‡Î M„nxZ Zvc, Q3 = m1S 

 = 1  230  (960 − 15)  
 = 217350 J 
2q †¶‡Î M„nxZ Zvc, Q4 = m1lf 

 = 1  105000 
 = 105000 J 

  †gvU M„nxZ Zvc, Q  = Q3 + Q4  

 = 217350 + 105000 
 = 322350 J 
ÔMÕ Ask n‡Z cvB, 

c~‡e© M„nxZ Zvc, Q = 63780 J 
A_©vr iƒcvi fi‡K cuvP¸Y Ki‡j Ges ZvcgvÎv A‡a©K Ki‡j 

(322350 − 63780) ev, 258570 J Zvc †ewk cÖ‡qvRb 

n‡e|  

cÖkœ67 10C ZvcgvÎvq eM©vKvi GKwU Zvgv I B¯úv‡Zi 

cv‡Zi cÖwZwU †¶Îdj 9m2
| Zvc w`‡q B¯úv‡Zi cv‡Zi 

ZvcgvÎv 50C G DbœxZ Kivq †¶Îdj 9.012024m2 

n‡jv| Zvgvi †¶Î cÖmviY mnM 22  10–6K–1 A [w`bvRcyi wRjv ¯‹zj] 
K. ceZv Kx? 1 

L. iƒcvi Av‡cw¶K Zvc 230Jkg–1K–1 ej‡Z Kx 

eySvq? 2 

M. Zvgvi AvqZb cÖmviY mnM wbY©q Ki|  3 

N. ZvcgvÎv e„w× K‡i Zvgvi cvZwU‡K B¯úv‡Zi cv‡Zi 

Dci mgvcwZZ Kiv m¤¢e n‡e wK? MvwYwZKfv‡e 

we‡klY K‡i gZvgZ `vI|  4 

67 bs cÖ‡kœi DËi 

K  †Kv‡bv e¯—y‡K Zij ev evqexq c`v‡_© AvswkK ev 

m¤ú~Y©iƒ‡c wbgw¾Z Ki‡j e¯—ywU Ic‡ii w`‡K †h jwä ej 

Abyfe K‡i Zv‡K ceZv e‡j|  A 

L  iƒcvi Av‡cw¶K Zvc 230Jkg–1 K–1 ej‡Z eySvq 1kg 

f‡ii iƒcvi ZvcgvÎv 1K e„w× Ki‡Z cÖ‡qvRbxq Zvc `iKvi 

230J|  A 

M  6 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 3.3  10–5 K–1  
N  6 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: Zvgvi cvZwUi ZvcgvÎv 70.73C Kiv n‡j 50C 

ZvcgvÎvi B¯úv‡Zi cv‡Zi Dci mgcvwZZ n‡e| A 

cÖkœ68  10C ZvcgvÎvq eM©vKvi GKwU Zvgv I GKwU 

B¯úv‡Zi cv‡Zi cÖwZwUi †¶Îdj 9m2
| Zvc w`‡q B¯úv‡Zi 

cv‡Zi ZvcgvÎv 50C G DbœxZ Kivq †¶Îdj 

9.012024m2
 n‡jv| A 

[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv] 

K. ev®úvqb Kv‡K e‡j? 1 

L. ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci PviwU cv_©K¨ 

wj‡Lv| 2 

M. B¯úv‡Zi AvqZb cÖmviY mnM wbY©q K‡iv|  3 

N. ZvcgvÎv e„w× K‡i Zvgvi cvZwU‡K B¯úv‡Zi cv‡Zi 

Dci mgvcwZZ Kiv m¤¢e n‡e Kx− MvwYwZK fv‡e 

we‡klY K‡iv| [Zvgvi †¶Î cÖmviY mnM 22.0  

10–6K–1]  4 

68 bs cÖ‡kœi DËi 

K  †h †Kv‡bv ZvcgvÎvq Zi‡ji ïay DcwiZj †_‡K ax‡i ax‡i 

ev‡®ú cwiYZ nIqvi cÖwµqv‡K ev®úvqb e‡j| A 

L  ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci PviwU cv_©K¨ wbæiƒc: 

A 

ZvcaviY ¶gZv Av‡cw¶K Zvc 

i. †Kv‡bv e ‘̄i ZvcgvÎv 1K 
e„w× Ki‡Z G‡Z †h 

cwigvY Zvc w`‡Z nq Zv-

B n‡jv e ‘̄wUi ZvcaviY 

¶gZv| 

i. †Kv‡bv c`v‡_©i 1kg f‡ii 

ZvcgvÎv 1K e„w× Ki‡Z 

G‡Z †h cwigvY Zvc w`‡Z 

nq Zv-B n‡jv H c`v‡_©i 

Av‡cw¶K Zvc| 

ii. wbw ©̀ó Dcv`v‡bi ZvcaviY 

¶gZv e ‘̄i Dcv`vb I 

f‡ii Ici wbf©i K‡i| 

ii. Av‡cw¶K Zvc e ‘̄i f‡ii 

Ici wbf©i K‡i| 

iii. ev®ú aviY ¶gZvi GKK 

JK−1
| 

iii. Av‡cw¶K Zv‡ci GKK 

Jkg−1K−1 

iv. Zvc aviY ¶gZv e ‘̄i 

wbR¯̂ ag©| 

iv. Av‡cw¶K Zvc e ‘̄i 

Dcv`v‡bi ag©| 

M  6 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 5.01  10−5K−1   
N  6 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: Zvgvi cv‡Zi ZvcgvÎv 70.72C-G DbœxZ Ki‡j 

Zvgvi cvZwU B¯úv‡Zi cv‡Zi Dci mgvcwZZ n‡e|  

cÖkœ69  jvB‡b cvwb bv _vKvq ewikvj wRjv ¯‹z‡ji QvÎ 

mvBd wgRvb‡K gUi Qvo‡Z e‡j| wgRvb gUi Ab Kivi 2 

wgwb‡U U¨vsKwU c~Y© n‡jv| gUiwUi ¶gZv 10HP| gUiwU 

†m‡K‡Û 30 kg cvwb f‚wg †_‡K 20 wgUvi Dc‡i Zz‡j 5ms−1
 

†e‡M U¨vs‡K wb‡¶c Ki‡Z cv‡i| A [ewikvj wRjv ¯‹zj, ewikvj] 

K. cybtwkjxfeb Kx? 1 

L. cvwbi wngv¼ 273K ej‡Z Kx †evS? 2 

M. gUiwUi Kg©`¶Zv wbY©q K‡iv|  3 

N. hw` cvwbi mg¯— mwÂZ kw³ Zvc kw³‡Z iƒcvš—wiZ 

nq Ges U¨vs‡Ki m¤ú~Y© cvwb f‚-c„‡ô wd‡i Av‡m Z‡e 

cvwbi ZvcgvÎv KZ e„w× cv‡e?  4 

69 bs cÖ‡kœi DËi 

K  Pvc cÖ‡qvM K‡i †Kv‡bv KwVb c`v_© †K Zi‡j cwiYZ Kiv 

Ges Pvc n«vm K‡i Avevi KwVb Ae¯’vq cwiYZ Kivi 

cÖwµqv‡K cybtwkjxfeb e‡j| A 

L  †h ZvcgvÎvq Zij c`v_© R‡g KwV‡b cwiYZ n‡Z ïi“ 

K‡i Zv‡K H c`v‡_©i wngv¼ e‡j| A_©vr wngv¼ n‡”Q GKwU 

we‡kl ZvcgvÎv †h ZvcgvÎvq Zij c`v‡_©i ga¨w ’̄Z Zvc 

AcmvwiZ n‡Z _v‡K Ges Zij c`v_©wU KwV‡b cwiYZ n‡Z 



_v‡K| cvwb 0C ev 273K ZvcgvÎvq †cŠuQv‡bvi ci cvwb 

n‡Z AviI Zvc wb‡q wb‡j cvwb R‡g ei‡d cwiYZ n‡Z 

_v‡K| G Kvi‡Y cvwbi wngv¼ 273K| 

M  †`Iqv Av‡Q, 

 cvwbi fi, m = 30kg 

 D”PZv, h = 20m 

 mgq, t = 1s 

 †eM,  = 5ms−1 

 BwÄ‡bi cÖ`Ë ¶gZv, Pin = 10HP = (10  

746)W 
  = 7460W 

 BwÄ‡bi Kg©`¶Zv,  = ? 

GLb, BwÄbwU Øviv 20m D”PZvq cvwb DVv‡Z K…ZKvR W1 = 

mgh Ges D³ cvwb‡K 5ms−1
 †e‡M U¨vs‡K wb‡¶c Ki‡Z 

K…ZKvR, W2 = 
1

2
 mv2 

Zvn‡j, 

 BwÄbwUi Kvh©Ki ¶gZv Pout n‡j, 

 Pout = 
W1

t
 + 

W2

t
 = 

W1 + W2

t
 = 

mgh + 
1

2
 mv2

t
 

  = 

30  9.8  20 + 
1

2
  30  (5)2

1
 = 

6255W 

   = 
Pout

Pin
 

  = 
6255

7460
 = 0.838 = 83.8% (Ans.) A 

N  GLv‡b, U¨vs‡Ki D”PZv, h = 20m 

 U¨vsKwU c~Y© Ki‡Z mgq, t = 2 wgwbU = 120s 

†h‡nZz BwÄb †m‡K‡Û 30kg cvwb Dc‡i †Zv‡j †m‡nZz aiv 

hvK, cvwbc~Y© U¨vs‡Ki m¤ú~Y© cvwb f‚-c„‡ô wd‡i Avm‡j cvwbi 

ZvcgvÎv  cwigvY e„w× cv‡e| 

Avgiv Rvwb, Av‡cw¶K Zvc, S = 4200 Jkg−1K−1 
Zvn‡j, cvwbi mwÂZ wefekw³ = Drcbœ Zvckw³ 

[†h‡nZz m¤ú~Y© mwÂZ kw³ Zvc kw³‡Z iƒcvš—wiZ nq] 

  mgh = mS 

 ev,  = 
gh

S
 

   = 
9.8  20

4200
 

   = 0.046C 
AZGe, U¨vs‡Ki m¤ú~Y© cvwb cybivq f‚-c„‡ô wd‡i Avm‡j 

cvwbi ZvcgvÎv 0.046C e„w× cv‡e| A 

cÖkœ70 

 

6000 cm 

4
0

0
0

 c
m

 

 

GKwU AvqZvKvi avZe e ‘̄i ZvcgvÎv 40C| 70C 

ZvcgvÎvq avZe e ‘̄wUi †¶Îdj Avw` †¶Îdj n‡Z 2m2 e„w× 

cvq| A 
[MvRxcyi K¨v›Ub‡g›U †evW© Avš—t D”P we`¨vjq] 

K. wbæ w ’̄iwe› ỳ Kx? 1 

L. Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  10−6K−1 ej‡Z Kx 

†evS? 2 

M. D³ avZzi ˆ`N©¨ cÖmviY mnM †ei K‡iv| 3 

N. D³ avZzi AvqZb 5% e„w× Ki‡Z ZvcgvÎv KZ e„w× 

Ki‡Z n‡e− MvwYwZKfv‡e we‡klY K‡iv| 4 

70 bs cÖ‡kœi DËi 

K  †h ZvcgvÎvq weï× eid Mj‡Z ïi“ K‡i Zv‡K wbæ  w ’̄i 

we› ỳ ev eid we› ỳ e‡j| A 

L  Zvgvi ˆ`N©¨ cÖmviY mnM 16.7  10−6K−1
 ej‡Z †evSvq 

†h, 1m ˆ`‡N©¨i Zvgvi `‡Êi ZvcgvÎv 1K e„w× Ki‡j Gi 

ˆ`N©¨ 16.7  10−6m e„w× cvq| A 
M  59 Gi (M) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: 1.39  10−3K−1  
N  32 Gi (N) bs m„Rbkxj cÖ‡kœvËi Abyiƒc|  

DËi: avZzi AvqZb 5% e„w× Ki‡Z 12.03C ZvcgvÎv e„w× 

Ki‡Z n‡e|  

cÖkœ71   
Avgvi  NbK 

125m3 

Zvgvi  NbK 
125m3 

 
Zvgvi AvqZb cÖmviY mnM 50.1 × 10−6K−1

| GKwU Zvgvi 

cv‡Zi †¶Îdj 30°C ZvcgvÎvq 40m2
| Gi ZvcgvÎv 

70°C G DbœxZ Kiv n‡jv| [kÖxg½j evwjKv D”P we`¨vjq, †gŠjfxevRvi] 

K. AvqZb cÖmviY mnM Kv‡K e‡j? 1 

L. , ,  Gi g‡a¨ m¤úK© ¯’vcb K‡iv| 2 

M. Zvgvi cv‡Zi †¶Îdj KZ e„w× cv‡e? 3 

N. D³ ZvcgvÎvi cwieZ©‡b Zvgvi Nb‡Ki GKwU av‡ii 

ˆ`N©¨ KZ n‡e? 4 

71 bs cÖ‡kœi DËi 

K  1m3
 AvqZ‡bi †Kvb KwVb c`v‡_©i ZvcgvÎv 1K e„w×i 

d‡j hZUzKz AvqZb e„w× cvq Zv‡K H e ‘̄i Dcv`v‡bi AvqZb 

cÖmviY mnM e‡j| 

L  ,  I  †K h_vµ‡g ˆ`N©¨, †¶Î I AvqZb cÖmviY mnM 

e‡j| G‡`i g‡a¨ m¤úK© wbæiƒc− 

Avgiv Rvwb,   

 = 3 Ges  = 2 

A_©vr   :  :  =  : 2  : 2 

  :  :  = 1 : 2 : 3 
M  GLv‡b, 

Zvgvi AvqZb cÖmviY mnM,  = 50.1 × 10−6 K−1  

Zvgvi cv‡Zi †¶Îdj, A = 40 m2  

ZvcgvÎv e„w×,  = 70°C − 30°C = 40°C = 40K 

†ei Ki‡Z, †¶Îdj cÖmviY, A = ? 

GLb,  = 2 Ges  = 3  

  = 
2

3
 = 

2

3
 × 50.1 × 10−6 K−1  



 = 33.4 × 10−6 K−1  
Avgiv Rvwb, 

  = 
A

A.
 

ev, A = A 

 = 33.4 × 10−6 × 40 × 40 

 = 53.4 × 10−3 m2 (Ans.) 
N  †`Iqv Av‡Q, 

 Nb‡Ki AvqZb, V = 125 m3
  

awi, Nb‡Ki GKwU av‡ii ˆ`N©¨ = a m 

Zvn‡j, Nb‡Ki AvqZb, V = a3 = 125 

 a = 5 m 
Avgiv Rvwb, 

 = 
a

a
 

a = a 

 = 1.67 × 10−5 × 5 
× 40 

 = 3.34 × 10−3 m 

GLv‡b, 

 = 50.1 × 10−6 K−1  

 = 


3
  = 

50.1 × 10−6

3
 K−1  

 = 1.67 × 10−5 K−1  

Avevi,  = 40 K 

ZvcgvÎv e„w×‡Z Nb‡Ki GKwU 

av‡ii ˆ`N©¨ e„w× a n‡j,  

†ei Ki‡Z n‡e, 

ZvcgvÎv e„w×i ci Nb‡Ki av‡ii 

bZzb ˆ`N©¨ = a + a = ? 

 D³ ZvcgvÎvi cwieZ©‡b Zvgvi Nb‡Ki  

GKwU av‡ii ˆ`N©¨ n‡e = a + a 

 = 5m + 3.34 × 10−3 m 
 = 5.00334 m 
A_©vr ZvcgvÎv e„w×‡Z Zvgvi Nb‡Ki GKwU av‡ii ˆ`N©¨ 

5.00334 m nq| 

cÖkœ72 P I Q wfbœ Dcv`v‡bi ỳwU e ‘̄ hv‡`i fi h_vµ‡g 

4 kg I 6 kg Ges Df‡qi ZvcgvÎv 20C| e ‘̄ `ywU‡Z 

GKB nv‡i Zvc cÖ`vb Kiv nj| P e ‘̄‡Z 104 J Zvc cÖ`vb 

Kiv n‡j e ‘̄wUi ZvcgvÎv 20C n‡Z 24C nq| Q e ‘̄i 

Dcv`v‡bi Av‡cw¶K Zvc 325 Jkg−1K−1
| [Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv] 

K. `kv Kv‡K e‡j?  1 

L. Av‡cw¶K †iva Rvbvi cÖ‡qvRbxqZv e¨vL¨v K‡iv| 2 

M. P e ‘̄i Dcv`v‡bi Av‡cw¶K Zvc wbY©q K‡iv| 3 

N. DÏxc‡Ki †Kvb e ‘̄wU ª̀“Z DËß n‡e? MvwYwZK 

we‡klY c~e©K †Zvgvi gZvgZ `vI| 4 

72 bs cÖ‡kœi DËi 

K  †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn~‡Z©i MwZi 

mvgwMÖK Ae ’̄v cÖKvkK ivwk‡K Zvi `kv e‡j| 

L  wbw ©̀ó ZvcgvÎvq GKK ˆ`N©¨ I GKK cÖ¯’‡”Q‡`i †¶Îdj 

wewkó †Kvb cwievnxi †iva‡K Zvi Dcv`v‡bi Av‡cw¶K †iva 

e‡j| †Kvb cwievnxi †iva Ges Zvi cwievnK‡Z¡i gvb Rvbvi 

Rb¨ Av‡cw¶K †iv‡ai gvb Rvbv Avek¨K| ZvB cwievnxi 

wewfbœ Zwor ag© m¤ú‡K© Rvb‡Z n‡j Zvi Av‡cw¶K †iva 

m¤ú‡K© Rvbv cÖ‡qvRb|  

M  †`Iqv Av‡Q, 

 P e ‘̄i fi, mp = 4 kg 

 P e ‘̄‡Z cÖ`Ë Zvc, Qp = 104J 

 P e ‘̄i ZvcgvÎvi cwieZ©b,  = 24C − 20C 

 = 4C = 4K 
 P e ‘̄i Dcv`v‡bi Av‡cw¶K Zvc, Sp = ? 
Avgiv Rvwb, 

  Qp = mpSp 

  Sp = 
Qp

mp
 

  = 
104J

4kg  4K
 

  = 625Jkg−1K−1 (Ans.) 
N  g‡b Kwi, P I Q e ‘̄‡Z GKB nv‡i h_vµ‡g tP I tQ 

mgq a‡i HP I HQ Zvc †`Iqvq Df‡qi ZvcgvÎv 20C 

†_‡K k e„w× †cj| 

  HP = mpSp 

  HQ = mQSQ 
kZ©g‡Z, 

  
HP

tP
 = 

HQ

tQ
 

 ev, 
mpSp

tp
 = 

mQSQ

tQ
 

 ev, 
tP

tQ
 = 

mP

mQ
 . 

SP

SQ
 

  = 
4

6
  

625

325
 

  = 
50

39
 > 1 

  tP > tQ 
AZGe, P e ‘̄wU DËß n‡Z †ewk mgq †b‡e A_©vr Q ª̀“Z 

DËß n‡e| 

cÖkœ73 2.5kW ¶gZvi GKwU ˆe ỳ¨wZK †KUwji mvnv‡h¨ 

1.5kg cvwb DËß Kiv n‡jv| cvwbi Av‡cw¶K Zvc 

4200Jkg−1K−1
 Ges cvwbi cÖv_wgK ZvcgvÎv 20C| 

 

 

  [gwZwSj miKvwi evwjKv D”P we`¨vjq, XvKv] 

K. Zwor aviK Kx? 1 

L. `yB UzKiv eid GKm‡½ †P‡c ai‡j †Rvov †j‡M hvq- 

KviY e¨vL¨v K‡iv| 2 

M. †KUwjwUi wnUv‡ii KzÛjxi †iva wbY©q K‡iv|  3 

N. wnUv‡ii Drcbœ mgMÖZvc cvwb KZ…©K M„nxZ n‡j 

3.36min mg‡q †KUwji cvwbi ZvcgvÎv KZ n‡e Zv 

MvwYwZKfv‡e we‡klY K‡iv|  4 

73 bs cÖ‡kœi DËi 

K  KvQvKvwQ ’̄vwcZ ỳBwU Zwor cwievnxi ga¨eZx© ¯’v‡b Aš—

iK c`v_© †i‡L Zwor Avavbiƒ‡c kw³ mÂq K‡i ivLvi hvwš¿K 

†KŠkjB Zwor aviK| A 

L  cybtwkjxfe‡bi Rb¨ ỳB UzKiv eid‡K GKm‡½ †P‡c 

ai‡j †Rvov †j‡M hvq|  

E = 220 

V 



ỳLÊ eid‡K GK m‡½ †i‡L Pvc w`‡j ms‡hvM ’̄‡j ei‡di 

MjbvsK 0C  A‡c¶v K‡g hvq| d‡j ms‡hvM ’̄‡ji wKQy 

cwigvY eid M‡j hvq| Pvc mwi‡q wb‡j MjbvsK e„w× cvq Ges 

eid Mjv cvwb cÖevwnZ n‡q cybivq ei‡d cwiYZ nq| G 

Kvi‡YB ỳLÊ eid‡K GK m‡½ Pvc w`‡j Ges †Q‡o w`‡j Zv 

†Rvov †j‡M hvq|  A 

M  GLv‡b, A 

 wnUv‡ii ¶gZv, P = 2.5 kW 

  = 2500 W 
 wnUv‡ii †fv‡ëR, E = 220V 

 wnUv‡ii KzÛjxi †iva, R = ? 
Avgiv Rvwb, 

 P = 
E2

R
 

ev, R = 
E2

P
 

ev, R = 
(220)2

2500
  

 R = 19.36 (Ans.) 

N  ÔMÕ Ask n‡Z, A 

 wnUv‡ii †gvU ¶gZv, P = 2500W 

GLv‡b, mgq  t = 3.36 min = 3.36  60 = 201.6S 

cvwbi fi, m = 1.5 kg 

cvwbi Av‡cw¶K Zvc, S = 4200 Jkg−1K−1 

†KUwji cvwbi cÖv_wgK ZvcgvÎv, 1 = 20C = 293K 

†KUwji cvwbi †kl ZvcgvÎv, 2 = ? 

aiv hvK, wnUv‡i Drcbœ Zvckw³ = W 
Avgiv Rvwb, 

 W = Pt 

 = (2500  201.16)J 

  W = 5.04  105 J 
cÖkœ Abymv‡i wnUv‡i Drcbœ mgMÖZvc cvwb KZ…©K M„nxZ n‡e| 

 cvwbi Dci cÖhy³ Zvc, Q = W = 5.04  105J 
Avgiv Rvwb, 

 Q = mS  

ev,  = 
Q

mS
  

ev, 2 − 1 = 
5.04  105

1.5  4200
 K 

ev, 2 − 293 = 80 K 

ev, 2 = (80 + 293) K = 373 K 

 2 = (373 − 273) = 100C 
myZivs †KUwji cvwbi ZvcgvÎv n‡e 100C| 

cÖkœ74 †ijjvB‡bi cÖwZwU cv‡Zi ˆ`N©¨ 100 m| PÆMÖvg 

†_‡K K·evRviMvgx bZzb jvBb emv‡bvi mgq evZv‡mi 

ZvcgvÎv wQj 9.5C| cÖwZwUi cv‡Zi gv‡S 6 cm K‡i duvKv 

RvqMv ivLv n‡jv| 

A  [BwÄwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv] 

K. †¶Î cÖmviY mnM Kv‡K e‡j? 1 

L. Mi“i Mvwoi Kv‡Vi PvKvi Dci jvMv‡bv †jvnvi †eo 

`„pfv‡e AvU‡K _vKvi KviY Kx? 2 

M. 20C ZvcgvÎv evov‡bv n‡j jvBb KZUzKz e„w× cv‡e 

wbY©q K‡iv| 3 

N. me©wbæ KZ ZvcgvÎvq jvBbwU †eu‡K hv‡e? MvwYwZK 

we‡klYmn Dc ’̄vcb K‡iv| 4 

74 bs cÖ‡kœi DËi 

K  †Kv‡bv c`v‡_©i 1m2
 †¶Îd‡ji ZvcgvÎv 1K e„w× Ki‡j 

Gi †¶Îdj †h cwigv‡Y e„w× cvq Zv‡K H c`v‡_©i †¶Î 

cÖmviY mnM e‡j| A 

L  Zvc cÖ‡qv‡M †h †Kvb c`v_© cÖmvwiZ nq Ges Zvc 

AcmvwiZ n‡j msKzwPZ nq| Mi“i Mvwoi Kv‡Vi PvKvi Dci 

hLb †jvnvi †eo jvMv‡bv nq ZLb GB †jvnvi †eo Zvc w`‡q 

cÖmvwiZ Kiv nq| cÖv_wgK Ae ’̄vq †jvnvi †eo PvKvi †P‡q 

mvgvb¨ †QvU _v‡K| hLb Zvc w`‡q GwU‡K cÖmvwiZ Kiv nq 

ZLb PvKvi Dci GwU cwi‡q †`Iqv nq| hLb GwU VvÊv nq 

ZLb msKzwPZ n‡q PvKvi Mv‡q „̀pfv‡e AvU‡K _v‡K| A 

M  GLv‡b, A 
 †ij jvB‡bi cv‡Zi Avw` ˆ`N©¨, L = 100 m 

 ZvcgvÎv e„w×,  = 20C = 20K 

Rvbv Av‡Q, †jvnvi ˆ`N©¨ cÖmviY mnM, α = 11.6  10–6 K–

1 
†ei Ki‡Z n‡e, †ij jvB‡bi cv‡Zi ˆ`N©¨ cÖmviY, L = ? 

Avgiv Rvwb, α = 
L

L
 

 ev, L = α L 

 = 11.6  10–6  100  20  
 = 0.0232 m 
20C ZvcgvÎv evov‡bv n‡j †ij jvBb 0.0232 m e„w× 

cv‡e| 

N  DÏxcK n‡Z, A 
†ij jvB‡bi cv‡Zi Avw` ˆ`N©¨, L = 100 m 

cÖwZwU cv‡Zi gv‡S duvKv RvqMv Av‡Q = 6 cm 

evqyi ZvcgvÎv,  = 9.5C 

GLb, †ij jvBbwUi ˆ`N©¨ e„w× L = 6 cm ev 0.06 m Gi 

†ewk n‡j jvBbwU †eu‡K hv‡e| 

g‡b Kwi, me©wbæ  ZvcgvÎv evov‡j jvBbwU †eu‡K hvq| 

Avgiv Rvwb, α = 
L

L
 

ev,  = 
L

Lα
 

 = 
0.06

100  11.6  10–6 = 51.72K 

 = 51.72C  

 evqyi ZvcgvÎv = (9.5 + 51.72)C 

 = 61.22C 

 me©wbæ 61.22C ZvcgvÎvq jvBbwU †eu‡K hv‡e| 

cÖkœ75 Zvc Kzcwievnx GKwU cv‡Î ivLv 38C ZvcgvÎvi 

3kg cvwb‡Z  −10C ZvcgvÎvi 500 gm eid †Q‡o †`Iqv 

n‡jv| eid Mj‡bi myßZvc 336000Jkg−1
 Ges cvwb I 

ei‡di Av: Zvc h_vµ‡g 42000Jg−1K−1
 Ges 

2100Jg−1K−1
|  

[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR] 



K. ˆ`N©¨ cÖmviY mnM Kv‡K e‡j? 1 

L. ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci g‡a¨ ỳBwU 

cv_©K¨ wj‡Lv| 2 

M. wgkÖ‡Yi m‡e©v”P ZvcgvÎv wbY©q K‡iv| 3 

N. D³ cvwb‡Z 500 gm ei‡di cwie‡Z© 5 kg eid 

w`‡j m¤ú~Y© eid Mj‡e Kx? MvwYwZK hyw³ `vI| 4 

75 bs cÖ‡kœi DËi 

K  1m ˆ`‡N©¨i †Kvb KwVb c`v‡_©i `‡Ûi ZvcgvÎv 1K e„w×i 

d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Ûi Dcv`v‡bi ˆ`N©¨ 

cÖmviY mnM e‡j| A 

L  ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci cv_©K¨ wbæiƒc: A 

ZvcaviY ¶gZv Av‡cw¶K Zvc 

i. †Kv‡bv e ‘̄i ZvcgvÎv 1K 

e„w× Ki‡Z G‡Z †h 

cwigvY Zvc w`‡Z nq Zv-

B n‡jv e ‘̄wUi ZvcaviY 

¶gZv| 

i. ‡Kv‡bv c`v‡_©i 1kg f‡ii 

ZvcgvÎv 1K e„w× Ki‡Z 

G‡Z †h cwigvY Zvc w`‡Z 

nq Zv-B n‡jv H c`v‡_©i 

Av‡cw¶K Zvc| 

ii. wbw ©̀ó Dcv`v‡bi ZvcaviY 

¶gZv e ‘̄i f‡ii Ici 

wbf©i K‡i|  

ii. Av‡cw¶K Zvc e ‘̄i f‡ii 

Ici wbf©i K‡i bv|  

M  DÏxcK †_‡K cvB, A 

 cvwbi ZvcgvÎv, w = 38C 

 cvwbi fi, mw = 3 kg 

 ei‡di ZvcgvÎv, i = 10C 

 ei‡di fi, mi = 500g = 0.5kg 

 cvwbi Av‡cw¶K Zvc, Sw = 4200 Jkg−1K−1 

 ei‡di Av‡cw¶K Zvc, Si = 2100 Jkg−1K−1 

 eid Mj‡bi Av‡cw¶K myßZvc, lf = 336000 

Jkg−1 
g‡b Kwi, 

 wgkÖ‡Yi ZvcgvÎv,  = ? 
eid wZb av‡c Zvc MÖnY K‡i 

i. − 10C Gi eid †_‡K 0C Gi eid nIqvi mgq 

ii.  0C Gi eid †_‡K 0C Gi cvwb nIqvi mgq 

iii. 0C Gi cvwb †_‡K C Gi cvwb nIqvi mgq  

i. Gi †¶‡Î, 

 Q1 = miSi (0 − i) 

 ev, Q1 = 0.5  2100  (0 − (− 10)) 

 ev, Q1 = 0.5  2100  10 

 Q1 = 10500 J 
ii. bs Gi †¶‡Î, 

  Q2 = milf 

 ev,  Q2 = 0.5  336000 

    Q2 = 168000 J 
iii. bs Gi †¶‡Î, 

  Q3 = miSw 

 ev, Q3 = 0.5  4200   

  Q3 = 2100  
Avevi, 3kg cvwb KZ…©K ewR©Z Zvc, 

  Q4 = mwSw 

 ev, Q4 = 3  4200 (38 − ) 

  = 12600 (38 − ) 
kZ©g‡Z, M„nxZ Zvc = ewR©Z Zvc 

 Q1 + Q2 + Q3    = Q4 

ev, 10500 + 168000 + 2100 = 12600  38 − 

12600 

ev, 300300 = 14700 

  = 
300300

14700
 C 

  = 20.42C  (Ans.) 
N  m = 5 kg eid Mjvi Rb¨ cvwb n‡Z ỳB av‡c Zvc MÖnY 

Ki‡e| A 

g‡b Kwi, 

 M„nxZ Zv‡ci cwigvY Q 

Zvn‡j, Q = mSi. + mlf 

ev, Q = 5  2100  10 + 5  336000  

ev, Q = 1785000J 

Avevi,  38C Gi cvwb KZ…©K ewR©Z Zvc  

 Q = mSw 

 = 3  4200  (38 − 0) 

 = 3  4200  38 
 = 478800 J 

Q < Q A_©vr, 5  kg eid Mj‡e bv| 

g‡b Kwi, 

 m kg eid Mjv‡bv m¤¢e Zvn‡j 

Dc‡iv³ mgxKiY †_‡K cvB, 

 m  2100  10 + m  336000 = 478800 
ev, 357000 m = 478800 

ev, m = 1.34 kg 

Zvn‡j D³ cvwbi wgkÖ‡Y 1.34 kg eid Mj‡e Ges (5 − 

1.34) ev 3.66 kg eid AMwjZ Ae¯’vq _vK‡e| 

cÖkœ76 1.5kg fi wewkó Zvgvi cv‡Î 25C ZvcgvÎvq 

2.7 kg f‡ii cvwb ivLv Av‡Q| cvÎwU‡Z 100C ZvcgvÎvi 

700gm Zvgv ivLv  n‡jv| d‡j wgkÖ‡Yi ZvcgvÎv 28.98C 

nq| Zvgvi Av‡cw¶K Zvc 400 Jkg−1K−1
| A [nweMÄ miKvwi D”P we`¨vjq, nweMÄ] 

K. Av‡cw¶K Zvc Kv‡K e‡j? 1 

L. ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci g‡a¨ cv_©K¨ 

wjL| 2 

M. cvwb Kx cwigvY Zvc MÖnY K‡i? 3 

N. wgkÖYwU‡Z Kx cwigvY eid ivL‡j wgkÖ‡Yi ZvcgvÎv 

10C n‡e, MvwYwZK we‡kl‡Yi gva¨‡g wbY©q Ki|  4 

76 bs cÖ‡kœi DËi  

K  1kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1K e„w× Ki‡Z †h 

cwigvY Zv‡ci cÖ‡qvRb Zv‡K H e ‘̄i Dcv`v‡bi Av‡cw¶K 

Zvc e‡j| A 

L  ZvcaviY ¶gZv I Av‡cw¶K Zv‡ci cv_©K¨ wbæiƒc: A 

ZvcaviY ¶gZv Av‡cw¶K Zvc 

i. †Kv‡bv e ‘̄i ZvcgvÎv 1K 

e„w× Ki‡Z G‡Z †h 

cwigvY Zvc w`‡Z nq Zv-

B n‡jv e ‘̄wUi ZvcaviY 

¶gZv| 

i. ‡Kv‡bv c`v‡_©i 1kg f‡ii 

ZvcgvÎv 1K e„w× Ki‡Z 

G‡Z †h cwigvY Zvc w`‡Z 

nq Zv-B n‡jv H c`v‡_©i 

Av‡cw¶K Zvc| 



ii. wbw ©̀ó Dcv`v‡bi ZvcaviY 

¶gZv e ‘̄i f‡ii Ici 

wbf©i K‡i|  

ii. Av‡cw¶K Zvc e ‘̄i f‡ii 

Ici wbf©i K‡i bv|  

 

M  †`Iqv Av‡Q, A 

 cvwbi fi, m = 2.7 kg 

 Avw` ZvcgvÎv, 1 = 25C 

 wgkÖ‡Yi P‚ovš— ZvcgvÎv, 2 = 28.98C 

 cvwbi Av‡cw¶K Zvc, s = 4200 Jkg−1K−1 

 †ei Ki‡Z n‡e, cvwb KZ©„K M„nxZ Zvc,  = ? 

Avgiv Rvwb, Q = mS 

 = mS(2 − 1) 

 = 2.7  4200  (28.98 − 25) 

 = 45133.2 J (Ans.) 

N  DÏxcK Abymv‡i, A 

 Zvgvi cv‡Îi fi, m1 = 1.5 kg 

 Zvgvi L‡Êi fi, m2 = 700 g = 0.7 kg 

 Zvgvi Av‡cw¶K Zvc, S1 = 400 Jkg−1 K−1 

 cvwbi fi, m3 = 2.7 kg 

wgkÖ‡Yi Avw` ZvcgvÎv, 1 = 28.98C 

 P‚ovš— ZvcgvÎv, 2 = 10C 

Rvbv Av‡Q,  

 cvwbi Av‡cw¶K Zvc, S2 = 4200 Jkg−1K−1 

 ei‡di Av‡cw¶K Zvc, S3 = 2100 Jkg−1K−1 

 eid Mj‡bi Av‡cw¶K Zvc, l = 3.36  105 

JK−1 

aiv hvK, ei‡di fi = m kg 

GLb, 28.98C ZvcgvÎvi (m1 + m2)kg  Zvgvi 10C 

ZvcgvÎvq Avm‡Z ewR©Z Zvc Q1 n‡j− 

Q1 = (m1 + m2)  S1   = (1.5 + 0.7)  400  

(28.98 − 10) 

ev, Q1 = 2.2  400  18.98 

 Q1 = 16702.4 J 

28.98C  ZvcgvÎvi m3 kg cvwb 10C ZvcgvÎvi m3 kg 

cvwb‡Z cwiYZ n‡Z ewR©Z Zvc Q2 n‡j,  

Q2 = m3  S2   = 2.7  4200  10.98 = 

124513.2J 

0C ZvcgvÎvi m kg eid 0C  ZvcgvÎvi m kg cvwb‡Z 

cwiYZ n‡Z M„wnZ Zvc Q3 n‡j, 

Q3 = ml = 3.36  105  m J 

Ges 0C ZvcgvÎvi m kg cvwb 10C ZvcgvÎvi cvwb‡Z 

cwiYZ n‡Z M„wnZ Zvc Q4 n‡j, 

Q4 = mS3  = m  2100  (10 − 0) 

ev, Q4 = 21000  m J 

Q4 K¨vjwiwgwZi g~jbxwZ Abymv‡i,  

Q1 + Q2 = Q3 + Q4 

ev, 16702.4 + 124513.2 = 3.36  105  m + 

21000  m 

ev, m = 
141215.6

357000
  

 m = 0.396 kg 



myZivs wgkÖYwU‡Z 0.376 kg  eid ivL‡j wgkÖ‡Yi ZvcgvÎv 

10C n‡e| 

 

m„Rbkxj cÖkœe¨vsK  

cÖkœ- 20C 100 m

100.0232 m

34C

3.94 cm

 

59.6  10−6K−1

 

 

3.94 cm

 

 cÖkœ- 

150F 41F 
A B C 

 

 

C  

 

 cÖkœ-  30C 2 2 

4200 Jkg−1K−1 3900 Jkg1K−1 

917 kgm−3

 

30C 

 

0C 

 

 

cÖkœ-  OC 1000 m3

100C

1003.3m3

 

 

 

 

 cÖkœ-  A 

B 

20C 

100cm 

100.033cm 

B 50C 

A 

 

 

 

1m3 1K 

 

 cÖkœ-  0C 20 gm 

 

 

 

cÖkœ-  0C 500 cm3

4C 

 

 

 

4C  



cÖkœ-  30C 1

917 

kg m−3

 

 

0C

 

cÖkœ-  25C

30 cm 18  10−5 K−1. 

 

 

50C  

10 cm

50C

cÖkœ-  2000

10C

696

40C

 

35 W m−1K−1

 

 

24  10−6 K−1

cÖkœ-  100 m

2 cm

10C

116  106K−1

 

 

 

20C

cÖkœ- 

50 cm3

50 cm3

25C 65C

51.06 cm3 

 000001K−1 5  

10−5K−1

 

 

 

 

 

 

 

 

 

 

 

MCQ 2015 to 20 
1. wb‡Pi †Kvb m¤úK©wU mwVK ?            [h †ev 

20] 

K. 𝛼 =
𝛽

2
=

𝛾

3
  L. 2𝛼 =

𝛽

2
=

𝛾

3
 

M.3𝛼 =
𝛽

2
=

𝛾

3
  N.  𝛼 =

3𝛽

2
=

5𝛾

3
 K  

2. Pvc Kg n‡j †KvbwU K‡g hvq ?            [h †ev 

20] 

K. Mjbvs¼   L. ùzUbvs¼  

M.Av‡cwÿK Zvc   N.  Zvcavib ÿgZv L  

3. wb‡Pi †KvbwUi Pvc evo‡j Mjbvs¼ K‡g hvq?        [Kz †ev 20] 

K. wcZj   L. XvjvB †jvnv  

M †gvg    N.  eid    N  

4. gvbe‡`‡ni ¯̂vfvweK ZvcgvÎv KZ ?           [P †ev 20] 

K. 98.4 𝑘  L. 98.4 ℃ 

M. 36.89 ℃  N. 36.89 𝑘  M  

5.  Pvc AcwiewZ©Z †i‡L GKB ZvcgvÎvi cv_©‡K¨i Rb¨ wb‡Pi †Kvb 

c`v_©wUi cÖmvib me‡P‡q †ewk n‡e?                 [P ‡ev 20]   

K. weï× cvwb   L. †K‡ivwmb  

M.eid    N. Aw·‡Rb   N  

6. GKwU Zvgvi `‡Ûi ZvcgvÎv 100‡mw›U‡MÖW e„w× Kivq hw` Gi †kl 

ˆ`N©¨ 10.0167 wg. nq, ZviwUi Avw` ˆ`N©¨ KZ wQj ? [wm †ev 20]  

K. 10 †mwg  L. 0.1 wg  



M.0.01 wKwg  N. 0.1 wKwg   M  

7. c`v‡_©i ZvcgvwÎK ag© †KvbwU ?                       [wm †ev 20] 

K. fi    L. cøeZv  

M.AvqZb   N.  NbZ¡   L  

8. †Kvb ZvcvÎvq †mjwmqvm I dv‡ibnvBU †¯‹j mgvb?[h †ev 20] 

K. -80 †mw›U‡MÖW   L. -40 †mw›U‡MÖW 

M.40 †mw›U‡MÖW  N. -40 †mw›U‡MÖW  L  

9. Zv‡ci GKK‡K f‡ii GKK w`‡q fvM Ki‡j wK‡mi GKK cvIqv 

hvq?             [g †ev 20]  

K. Pvc    L. Av‡cwÿK myßZvc  

M.Av‡cwÿK Zvc   N. Zvcavib ÿgZv  L  

10. 40
0 
†mjwmqvm ZvcgvÎv KZ dv‡ibnvB‡Ui mgvb? [g †ev 20]  

K. 40   L. 72 

M.104   N.  313   M  

11. myßZvc †KvbwUi cwieZ©b NUvq?            [g †ev 20]  

K. ZvcgvÎvi   L. Ae ’̄vi  

M.Mjbv‡¼i   N.  ùzUvbv‡¼i   L  

12. c`v‡_©i ZvcgvwÎK ag© †KvbwU ?                      [Xv †ev 19]  

K. fi   L. NbZ¡ 

M.‡iva     N.  IRb   M  

13. Av‡cwÿK Zvc †KvbwUi Dci wbf©ikxj ?            [h †ev 19]  

K. fi    L. ZvcgvÎvi 

M Zvc   N. Dcv`vb  N  

14. ‡Kvb c`v‡_©i Av‡cwÿK Zvc me‡P‡q †ewk ?        [h †ev 19] 

K. eid    L. Rjxq ev®ú  

M.Zvgv    N.  iƒcv    K  

15. cvwbi ˆÎawe› ỳ KZ ?                                  [ Kz †ev 19] 

K. 273℃  L. 273𝑘 

M.273.23𝑘  N.  373℃  L  

16. †Kvb c`v‡_©i †gvU Zv‡ci cwigvb Aby¸‡jvi †gvU MwZkw³i mv‡_ 

wKfv‡e m¤úK©hy³?                                     [P †ev 19]  

K. mgvbycvwZK   L. e¨ Í̄bycvwZK  

M.e‡M©i mgvbycvwZK  N. e‡M©i e¨ Í̄vbycvwZK  K  

17. Zvgvi Av‡cwÿK Zvc KZ?                           [wm †ev 19]  

K. 2000𝐽𝑘𝑔−1𝑘−1
 L. 400 𝐽𝑘𝑔−1𝑘−1

 

M. 230 𝐽𝑘𝑔−1𝑘−1
 N.  130 𝐽𝑘𝑔−1𝑘−1

 L  

18. 100
0 
†mjwmqvm weï× cvwb‡K Zvc w`‡j-           [e †ev 20]  

I. cvwbi ZvcgvÎv evo‡Z cv‡i  

II. cvwbi ZvcgvÎv AcwiewZ©Z _vK‡e  

III. cvwb ev‡®ú cwibZ n‡e  

wb‡Pi †KvbwU mwVK ? 

K. 𝑖 I 𝑖𝑖  L. 𝑖 I 𝑖𝑖𝑖 

M. 𝑖𝑖 I 𝑖𝑖𝑖  N. 𝑖, 𝑖𝑖 I 𝑖𝑖𝑖  M  

19. hw` ‰`N©¨ cÖmvib mnM, †ÿÎcÖmvib mnM Ges AvqZb cÖmvib 

mnM h_vµ‡g 𝛼, 𝛽, 𝛾 nq Zvn‡j-                         [Kz †ev 19]  

I. 
𝛽

𝛼
=

1

2
 

II. 
𝛽

𝛾
=

2

3
 

III. 
𝛾

𝛼
= 3   

wb‡Pi †KvbwU mwVK ? 

K. 𝑖 I 𝑖𝑖  L. 𝑖 I 𝑖𝑖𝑖 

M. 𝑖𝑖 I 𝑖𝑖𝑖  N. 𝑖, 𝑖𝑖 I 𝑖𝑖𝑖  M  

20. myßZvc‡i †ÿ‡Î e ‘̄-                                   [e †ev 19]  

I. ZvcgvÎv AcwiewZ©Z _v‡K  

II. Ae¯’vi cwieZ©b nq  

III. Af¨šÍixY kw³ n«vm cvq  

wb‡Pi †KvbwU mwVK  

K. 𝑖 I 𝑖𝑖  L. 𝑖𝑖 

M. 𝑖𝑖 I 𝑖𝑖𝑖  N. 𝑖, 𝑖𝑖 I 𝑖𝑖𝑖  L  

DÏxc‡Ki Av‡jv‡K 21 I 22 bs cÖ‡kœi DËi †`I  

30
0 
‡mjwmqvm ZvcgvÎvq 150 MÖvg cvwbi 75

0 
†mjwmqvm ZvcgvÎvi 

†jvnvi `Û wbgw¾©Z Kiv n‡jv Ges P~ošÍ ZvcgvÎv 56
0 
†mjwmqvm 

n‡jv | cvwbi Av‡cwÿK Zvc 4200 𝐽𝑘𝑔−1𝑘−1
 | †jvnvi 

Av‡cwÿK Zvc I NbZ¡ h_vµ‡g 450  𝐽𝑘𝑔−1𝑘−1
 Ges 

7800𝑘𝑔𝑚3
|                                              [iv †ev 20]  

21. cvwbi M„wnZ Zvc KZ ? 

K. 16380 Ryj   L. 18900 Ryj  

M. 35280 Ryj   N.  16380000 Ryj  K  

22. D³ NUbvq-  

I. ‡jvnvi `‡Ûi ewR©Z Zvc = cvwbi M„wnZ Zvc  

II. ‡jvnvi fi = 9×cvwbi fi  

III. cvwbi Zvcavib ÿgZv < †jvnvi `‡Ûi Zvc avib ÿgZv  

wb‡Pi †KvbwU mwVK ? 

K. 𝑖 I 𝑖𝑖  L. 𝑖𝑖𝑖 

M. 𝑖 I 𝑖𝑖𝑖  N. 𝑖, 𝑖𝑖 I 𝑖𝑖𝑖  M  

DÏxc‡Ki Av‡jv‡K 23 I 24 bs cÖ‡kœi DËi †`I  

cvwb I †K‡ivwm‡b A ª̀ebxq GKwU KwVb e ‘̄i fi 68 MÖvg Ges cvwbi 

AvqZb 80 Nb †mwg | ZvcgvÎv 30
0 
†mjwmqvm evov‡j e ‘̄wUi 

AvqZb 80.015 Nb‡mwg nq | cvwbi NbZ¡ 1000 𝑘𝑔𝑚3
Ges 

†K‡ivwm‡bi NbZ¡ 810 𝑘𝑔𝑚3
|           [w` †ev 19]  

23. e ‘̄wUi ˆ`N©¨ cÖmvib mnM KZ ?  

K. 6.25 × 10−6𝐾−1
 L. 2.083 × 10−6𝐾−1

 

M. 6.215 × 10−6𝐾−1
 N.  4.25 × 10−6𝐾−1

 L  

24. KwVb e ‘̄wU - 

K. cvwb‡Z evm‡e wKš‘ †K‡ivwm‡b Wze‡e  

L. †K‡ivwm‡b wbgw¾Z Ae¯’vq fvm‡e  

M.cvwb I †K‡ivmb Dfq Zi‡j fvm‡e  

N. cvwb I †K‡ivwmb Dfq Zi‡j Wze‡e   K  

25. myßZvc cwieZ©b NUvq †KvbwUi?                       [Xv. †ev. 2016] 

 K ZvcgvÎvi L Ae¯’vi  

 M Pv‡ci  N Zv‡ci L  

26. †h Zvc Zij‡K ev‡®ú cwiYZ K‡i Zv‡K Kx e‡j? [iv. †ev. 2016] 

 K ev®úvqb L ùzUb  

 M myßZvc  N ev®úxfe‡bi myßZvc N  

27. GK Ryj Zvc KZ K v̈jwii mgvb?                     [w`. †ev. 2016] 

 K 0.42 L 0.24  

 M 2.4  N 4.2 L  

28. ˆ`N©¨ cÖmviY mnM (), †ÿÎ cÖmviY mnM () Ges AvqZb cÖmviY 

mnM () Gi g‡a¨ m¤úK© †KvbwU?             [Kz. †ev. 2016] 

 K 3 = 2 =  L  = 6 = 2 

 M 6 = 3 = 2 N 6 = 2 = 3 M  

29. wb‡Pi †KvbwU mwVK? [Kz. †ev. 2016] 

 K 
C

5
 = 

F

9
 L 

C

9
 = 

F − 32

5
  

 M 
F − 32

9
 = 

K − 273

5
  N 

C

5
 = 

K − 273

9
 M  

30. 10kg f‡ii GKwU e ‘̄i ZvcaviY ÿgZv 4000JK−1
 n‡j, e ‘̄wUi 

Av‡cwÿK Zvc KZ?                                      [Kz. †ev. 2016] 

 K 4000 Jkg−1K−1
 L 400 Jkg−1K−1

  

 M 40Jkg−1K−1
  N 2.5  10−3 Jkg−1K−1 

L  

31. 40 †mjwmqvm ZvcgvÎv KZ dv‡ibnvB‡Ui mgvb? [wm. †ev. 2016] 

 K 40F L 72F  

 M 104F   N 313F M  

32. c v̀‡_©i ZvcgvwÎK ag© †KvbwU?                         [P. †ev. 2016] 

 K NbZ¡ L IRb  

 M Pvc  N cøeZv M  



33. iƒcvi Av‡cwÿK Zvc 230 Jkg−1K−1
 n‡j 5kg iƒcvi ZvcaviY 

ÿgZv KZ?                                                 [P. †ev. 2016] 

 K 0.22JK−1
 L 46JK−1

  

 M 235J K−1
  N 1150JK−1

 N  

34. GKRb c~Y©eq ‹̄ gvby‡li †`‡ni ZvcgvÎv 98.4F| †mjwmqvm †̄ ‹‡j 

ZvcgvÎv KZ n‡e?                                [h. †ev. 2016] 

 K 36.89C L 73C  

 M 24.33C  N 44.93C K  

35. Pvc evov‡j †gv‡gi Mjbv¼ †Kgb nq?                [e. †ev. 2016] 

 K K‡g L ev‡o  

 M AcwiewZ©Z _v‡K 

  N Pv‡ci Ici wbf©ikxj bq  L  

36. wb‡Pi †KvbwU mwVK?                      [h, †ev.2015, e. †ev. 

2016] 

 K  = 3 Ges  = 2 L  = 2 Ges  = 2 

 M  = 


2
 = 



3
 N  = 



2
 = 



3
 K  

37. cvwbi ˆÎa we›̀ yi ZvcgvÎv †Kgb?                      [e. †ev. 2016] 

 K 0.16C L 273.00K  

 M 273.16C  N 373.16K L  

38. KZ ZvcgvÎvq †mjwmqvm I dv‡ibnvBU †̄ ‹‡j GKB cvV cvIqv 

hv‡e?                                                        [e. †ev. 2016] 

 K 40C L 40K  

 M − 40C  N − 40C  M  

39. wb‡Pi †KvbwUi Av‡cwÿK Zvc †ewk?                  [e. †ev. 2016] 

 K mxmv L †jvnv  

 M Zvgv   N eid N  

40. GKLÛ eid‡K dzUšÍ cvwb‡Z †d‡j w`‡j †̀ Lv hvq eid ax‡i ax‡i 

M‡j hvq Ges dzUšÍ cvwbi ZvcgvÎv wb‡P †b‡g Av‡m| cvwb I ei‡di 

Zv‡ci Av̀ vb-cÖ v̀b KZÿY Pj‡e?        [h. †ev. 2016] 

 K eid m¤ú~Y© bv Mjv ch©šÍ 

 L cvwbi ZvcgvÎv k~b¨ bv nIqv ch©šÍ  

 M cvwb I eid Mjv cvwbi ZvcgvÎv mgvb bv nIqv ch©šÍ  
 N cvwb R‡g eid A_ev ev‡®ú cwiYZ bv nIqv ch©šÍ M  

41. 100 MÖvg cvwbi ZvcgvÎv 30C †_‡K 35C ch©šÍ DVv‡Z wK 

cwigvY Zv‡ci cÖ‡qvRb?                          [Xv. †ev.-2015] 

 K 21J L 210J  
 M 2100J N 21000 J  M  

42. mxmvi Av‡cwÿK Zvc KZ?                       [Xv. †ev.-2015] 

 K 510 Jkg–1 K–1 L 400Jkg–1K–1  
 M 230 Jkg–1 K–1

 N 130 Jkg–1 K–1  N  

43. K¨vjwiwgwZi g~jbxwZ †KvbwU?                   [iv. †ev.-2015]  

 K M„nxZ Zvc > ewR©Z Zvc L M„nxZ Zvc = ewR©Z Zvc  

 M M„nxZ Zvc < ewR©Z Zvc N ewR©Z Zvc < M„nxZ Zvc L  

44. GKRb gvby‡li †`‡ni ZvcgvÎv 100F n‡j, †mjwmqvm 

†¯‹‡j GB ZvcgvÎv KZ?                         [iv. †ev.-2015] 

 K 37.77C L 100C  

 M 212C N 373C  K  

45. 2 kg f‡ii cvwbi ZvcgvÎv 50C e„w× Ki‡Z Kx cwigvY 

Zvckw³i cÖ‡qvRb?                               [w`. †ev.-2015] 

 K 2.1  105J L 4.2  105J 

 M 6.72  105J N 45.36  105J L  

46. wb‡Pi †Kvb m¤úK©wU mwVK?                      [Kz. †ev.-2015] 

 K  = 2 = 3 L  = 


2
 = 



3
 

 M 2 = 3 =  N 3 = 2 =   L  

47. wb‡Pi †KvbwUi Av‡cwÿK Zvc 2000Jkg–1K–1? 
                          [Kz. †ev.-

2015] 
 K †K‡ivwmb L Rjxq ev®ú  

 M eid N cvwb  L  

48. †Kvb ZvcgvÎvq cvwb dzU‡Z _v‡K?              [Kz. †ev.-2015]  

 K 32F L 100F  

 M 212F N 373F  M  

49. 25C ZvcgvÎvi cvwb Ges 60C ZvcgvÎvi cvwb‡K wgwkÖZ 

Ki‡j wb‡Pi †KvbwU NU‡e?                       [P. †ev.-2015] 

 K 25C ZvcgvÎvi cvwb Zvc MÖnY Ki‡e  

 L 25C ZvcgvÎvi cvwb Zvc eR©b Ki‡e  

 M 60C ZvcgvÎvi cvwb Zvc MÖnY Ki‡e  

 N Dfq cÖKvi cvwbi ZvcgvÎv AcwiewZ©Z _vK‡e  K  

50. cvwbi ˆÎawe› ỳi ZvcgvÎv KZ K (†Kjwfb)?  

                                            [P. †ev.-2015, wm. †ev.-

2015] 

 K –273 L 
1

273
  

 M 212 N 273  N  

51. 10 gm cvwbi ZvcgvÎv 1K evov‡Z KZ Zv‡ci cÖ‡qvRb?  

                              [wm. †ev.-

2015] 

 K 4.2  104 J L 4.2  103 J 

 M 4.2  105 J N 4.2  101 J N  

52. GKRb gvby‡li †`‡ni ZvcgvÎv 98.44F n‡j †mjwmqvm 

†¯‹‡j Gi ZvcgvÎv KZ?                          [h. †ev.-2015] 

 K 36.91C L 36.90C  

 M 36.89C N 36.88C  K  
53. cvwbi Av‡cwÿK Zvc KZ?                       [h. †ev.-2015] 

 K 4200 Jkg–1 K–1 L 2800 Jkg–1 K–1  
 M 2100 Jkg–1 K–1

 N 2000 Jkg–1 K–1  K  

54. ev®úxfeb c×wZ‡Z cvwb KZ ZvcgvÎvq ev‡®ú cwiYZ nq? 

                                                                   [e. 

†ev.-2015] 

 K 70C L 100C  

 M 120C N †h †Kv‡bv ZvcgvÎvq  N  

55. my¯’ gvby‡li †`‡ni ZvcgvÎv KZ †Kjwfb?     [Xv. †ev.-2015] 

 K 36.89 K L 98.4 K  
 M 136.89 K N 309.89 K  N  

56. e ‘̄ KZ…©K M„nxZ Zvc A_ev ewR©Z Zv‡ci cwigvY wbf©i K‡i e ‘̄i ⎯                                                          

[iv. †ev. 2016] 

 i. f‡ii Dci  
 ii. Dcv`v‡bi Dci  

 iii. ZvcgvÎvi Dci  
 wb‡Pi †KvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii N  

57. †Kv‡bv e ‘̄i ZvcgvÎv Mjbv‡¼ †cuŠ‡Q hvIqvi c‡i hZ ZvcB †̀ Iqv 

†nvK bv †Kb ZvcgvÎv ev‡o bv, KviY ⎯    [w`. †ev. 2016] 

 i. GB Zvc Avm‡j e ‘̄i Ae ’̄všÍi NUv‡Z Kv‡R jv‡M  

 ii. GB Zvc Avm‡j cwi‡e‡k bó n‡q hvq  
 iii. GB Zvc Avm‡j e ‘̄i AYy¸‡jvi eÜb wkw_j Ki‡Z 

cÖ‡qvRbxq kw³ cÖ`vb K‡i  
 wb‡Pi †KvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii L  

58. c v̀‡_©i ZvcgvwÎK ag© n‡”Q ⎯                        [e. †ev. 2016] 

 i. AvqZb  

 ii. Pvc  
 iii. †iva  
 wb‡Pi †KvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii N  

59. myß Zv‡ci gva¨‡gÑ                               [iv. †ev.-2015] 

 i. e¯Íyi ZvcgvÎv e„w× cvq  

 ii. e¯Íyi Ae ’̄vi cwieZ©b nq  
 iii. e¯Íyi AvšÍtAvYweK eÜb wkw_j nq  



 wb‡Pi †KvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii M  

60. ` yB UzK‡iv ei‡di ¯úk©Z‡j Pvc e„w× Ki‡jÑ      [w`. †ev.-2015] 

 i. ei‡di MjbvsK K‡g hv‡e  
 ii. ¯úk©Z‡ji DòZv e„w× cv‡e  

 iii. ̄ úk©Z‡ji eid M‡j hv‡e  
 wb‡Pi †KvbwU mwVK? 

 K i L i I iii 
 M ii I iii N i, ii I iii L  

61. †gv‡gi †ÿ‡ÎÑ                                     [h. †ev.-2015]  
 i. Pvc evov‡j MjbvsK n«vm cvq  
 ii. Pvc evov‡j MjbvsK e„w× cvq  
 iii. M‡j Zi‡j cwiYZ n‡j AvqZb e„w× cvq  
 wb‡Pi †KvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii L  

wb‡Pi wPÎ n‡Z 62 I 63bs cÖ‡kœi DËi `vI:  

 

 

 

 

 

 

 

 

 

wPÎ: mg‡qi mv‡c‡ÿ wewfbœ ZvcgvÎvi PviwU KwVb c`v‡_©i (A, B, 

C, D) Ae ’̄vi cwieZ©‡bi †jLwPÎ|               [iv. †ev.-2015] 

62. †Kvb c`v‡_©i MjbvsK me‡P‡q †ewk?  

 K A L B 

 M C N D  L  

63. 12s c‡i c`v_©¸‡jvi Ae ’̄v Kxiƒc n‡e?   

 K A KwVb, B Zij L B Zij, C KwVb  

 M A Zij, D Zij N B KwVb, C Zij  N  

D‡jøwLZ Z_¨ †_‡K 64 I 65bs cÖ‡kœi DËi `vI:  

GKwU †U÷ wUD‡e wKQy †gvg wb‡q Zvi g‡a¨ _v‡g©vwgUvi †i‡L ax‡i 

ax‡i mylgfv‡e Zvc †`Iqv n‡jv Ges cÖwZ 5 wgwbU AšÍi AšÍi cvV 

wjwce× Kiv n‡jv| Gfv‡e cÖvß Z_¨ †_‡K wb‡æi †jLwPÎwU cvIqv 

†Mj|   

 

 

 

 

 

 

 

 

                                                            [wm. †ev.-2015] 

64. †gv‡gi ùzUbvsK KZ?  

 K 45 K L 453 K  

 M 0 C N –273 K  L  

65. †jLwPÎ †_‡K cvIqv hvq †gv‡giÑ   

 i. Av‡cwÿK Zvc   

 ii. Mjbv¼  

 iii. ùzUbv¼  
 wb‡Pi †KvbwU mwVK? 

 K i L i I ii 

 M ii I iii N i, ii I iii M  

ZvcgvÎv ebvg mgq †jLwPÎwU jÿ¨ K‡i 66 I 67 bs cÖ‡kœi  

DËi `vI:  

 

 

 

 

 

 

 

 

                                                                        [e. †ev.-

2015] 

66. m¤ú~Y© eid Mj‡Z cÖ‡qvRbxq mgq KZ wgwbU?  

 K 5 L 10 

 M 15 N 20 M  

67. eid Mjv cvwbi ZvcgvÎv ùzUbvs‡K †cuŠQv‡Z cÖ‡qvRbxq mgq 

KZ wgwbU?   

 K 15 L 20 

 M 25 N 35 L  
 

 
¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

1. Zv‡ci Av`vb-cÖ`vb wK‡mi Ici wbf©i K‡i?  

K   

 M N

2. †Kv‡bv e¯‘‡Z Zvc cÖ̀ vb Ki‡j AYy¸‡jvi MwZ †Kgb nq?  

 L  

 M N

3. c`v‡_©i AYy¸‡jv memgq †Kvb Ae¯’vq _v‡K?  

K   

 M N

4. ˆÎawe› ỳ ZvcgvÎvq cvwb KqwU Ae¯’vq Ae¯’vb K‡i?  

K 2  3 

 M 4 N 5

5. wb‡Pi †KvbwU GK cÖKvi kw³?  

 L  

 M N

6. DòZvi cv_©‡K¨i Rb¨ †h kw³ GK e¯‘ †_‡K Ab¨ e¯‘‡Z 

cÖevwnZ nq Zv‡K Kx e‡j?  

 L  

 M N

7. c`v‡_©i AYy¸‡jv‡Z wb‡Pi †KvbwU Av‡Q?  

K   

 M N

8. wb‡Pi †KvbwUi MwZkw³ Av‡Q?  

   L  

 M   N
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9. †Kv‡bv c`v‡_©i †gvU Zv‡ci cwigvY Gi ga¨w¯’Z AYy¸‡jvi †gvU 

MwZkw³i−  

   L

 M N

10. wb‡Pi †KvbwUi Kvi‡Y AYyi MwZ †e‡o hvq?  

K     

 M N

11. AYyi MwZ †e‡o †M‡j wb‡Pi †KvbwU †e‡o hv‡e?  

 L

 M N

12. SI c×wZ‡Z Zv‡ci GKK Kx?  

K   

 M N

13. c~‡e© Zv‡ci GKK wn‡m‡e Kx e¨eüZ n‡Zv?  

   L  

 M   N

14. 1 J = KZ?  

K 4.2 cal L 4.1 cal 

 M 4.4 cal  0.24 cal 

15. wb‡Pi †KvbwUi cv_©‡K¨i Rb¨ Zvckw³ GK e¯‘ †_‡K Ab¨ 

e¯‘‡Z cÖevwnZ nq?  

K     

 M N

16. `yBwU e¯‘i ZvcgvÎv GK n‡j Kx NU‡e?  

K



 M

N

17. `ywU cv‡Î mgvb f‡ii cvwbi ZvcgvÎv wfbœ n‡j Zv‡ci Kx NU‡e?

  

K



 M

N

18. ZvcgvÎv cwigvcK hš¿ †KvbwU?  

   L  

 M N

19. AvšÍR©vwZK c×wZ‡Z ZvcgvÎvi GKK †KvbwU?  

K     

 M N

20. hw` GK UzKiv Mig †jvnv VvÊv cvwbi cv‡Î Wyev‡bv nq Z‡e 

†KvbwU Zvc nviv‡e?  

 L

M N

21. cvwbi ˆÎawe› ỳ ej‡Z †Kvb ZvcgvÎv‡K †evSvq?  



L

M

N

22. cvwbi ˆÎawe› ỳi ZvcgvÎvi 

1

27316
 fvM‡K Kx ejv nq?  

 1 K L 1 C 

 M 1 F N 1 R

23. wb‡Pi Z_¨¸‡jv jÿ Ki−  

 i. 

 ii.  

 iii. 1 cal = 4.2 J

wb‡Pi †KvbwU mwVK? 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

24. Zv‡ci cÖevn wbf©i K‡iÑ  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i  ii L i  iii  

  ii  iii N i, ii iii 

25. ZvcgvÎv n‡”Q−  

 i. 

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

26. ZvcgvÎvi †ÿ‡Î−  

 i. 273 K 

 ii.  

 iii. 
1

27316
1 K

wb‡Pi †KvbwU mwVK? 

 K i  ii L i  iii M ii  iii  i, ii iii 

27. ZvcgvÎvi ZviZ‡g¨i Rb¨ c`v‡_©i †h ag© wbqwgZfv‡e cwiewZ©Z 

nq Ges GB cwieZ©b jÿ K‡i mnR I m~²fv‡e ZvcgvÎv 

wbiƒcY Kiv hvq †mB ag©‡KB c`v‡_©i Kx ejv nq?  

 L

M N

28. †h c`v‡_©i ZvcgvwÎK ag© Av‡Q Zv‡K Kx e‡j?  

 L

M N

29. wb‡Pi †Kvb h‡š¿ ZvcgvwÎK c`v_© e¨envi Kiv nq?  

K   

M N



30. c`v‡_©i AvqZb, †iva, Pvc BZ¨vw` ag©¸‡jv †Kvb cÖK…wZi?

  

K     

 M N

31. ZvcgvwÎK ag© n‡”Q−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i  ii L i  iii 

 M ii  iii  i, ii iii 

32. cvi` _v‡g©vwgUv‡i−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i  ii L i  iii 

 M ii  iii  i, ii iii 

33. M¨vm _v‡g©vwgUv‡ii †ÿ‡Î−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i L ii 

 i  ii N ii iii 

34. †mjwmqvm †¯‹‡j †Kv‡bv e¯‘i ZvcgvÎv 30ºC n‡j dv‡ibnvBU 

†¯‹‡j KZ n‡e?  

K 80ºF L 82ºF 

 M 84ºF  86ºF

35. GKRb †ivMxi †`‡ni ZvcgvÎv 102ºF| †Kjwfb †¯‹‡j GwU 

KZ?  

 312K L 322K 

 M 332K N 342K 

36. −20ºC †K †Kjwf‡b cÖKvk Ki‡j KZ n‡e?  

K −253  253 

 M −293 N 293

37. †Kv‡bv w`‡bi ZvcgvÎv 28ºC n‡j dv‡ibnvB‡U H ZvcgvÎv KZ 

n‡e?  

K 373K L 273K 

  100K N 0K

38. ZvcgvÎvi †¯‹j ˆZwi Kivi Rb¨ KqwU wbw ©̀ó ZvcgvÎv‡K w¯’i 

a‡i †bIqv nq?  

K       

 M N

39. ZvcgvÎvi †¯‹j ˆZwi Kivi Rb¨ †h ỳwU ZvcgvÎv‡K w¯’i a‡i 

†bIqv nq †m ZvcgvÎv ỳwU‡K Kx ejv nq?  

 L  

 M N

40. cÖgvY Pv‡c †h ZvcgvÎvq weï× eid M‡j cvwb nq A_ev weï× 

cvwb R‡g eid nq Zv‡K Kx e‡j?  

K   

 M N

41. cÖgvY Pv‡c dzUšÍ weï× cvwbi †h ZvcgvÎvq Rjxq ev‡®ú cwiYZ 

nq Zv‡K Kx e‡j?  

 L  

 M N

42. `ywU w¯’iv‡¼i ga¨eZ©x ZvcgvÎvi e¨eavb‡K Kx e‡j?  

 L

M N

43. ZvcgvÎvi cÖPwjZ †¯‹j KqwU?  

K    M N

44. †mjwmqvm †¯‹‡ji ZvcgvÎvi GKK Kx?  

K F   C 

 M K N C

45. †Kjwfb †¯‹‡j ZvcgvÎvi GKK Kx?  

 K  L F 

 M C N R

46. †mjwmqvm †¯‹‡ji wbgœ w¯’iv¼ KZ?  

K 100C  0C  

 M 32F N 273K

47. †mjwmqvm †¯‹‡ji EaŸ© w¯’iv¼ KZ?  

 K 0C  100C  

 M 212F N 373K

48. dv‡ibnvBU †¯‹‡ji wbgœ w¯’iv¼ KZ?  

K 0F  32F 

 M 273F N 273F

49. dv‡ibnvBU †¯‹‡ji EaŸ© w¯’iv¼ KZ?  

K 373F  212F 

 M 100F N 72F

50. †Kjwfb †¯‹‡ji EaŸ© w¯’iv¼ KZ?  

K 100K L 212K  

  273K N 373K  

51. †Kvb ZvcgvÎvq dv‡ibnvBU I †mjwmqvm †¯‹‡j ZvcgvÎvi cvV 

GKB n‡e?  

 K −273  −40 

 M 0 N 90

52. †Kv‡bvwKQyi ZvcgvÎv †mjwmqvm †¯‹‡j hZ †Kjwfb †¯‹‡j Zvi 

†P‡q KZ †ewk?  

 273 K L 100 K 

 M −273 K N −100 K

53. 1C ZvcgvÎv mgvb KZ †Kjwfb? (cÖ‡qvM) 

 274 K  L 273 K 

 M 1 K N − 273 K



54. ZvcgvÎvi cv_©K¨ 1C KZ †Kjwf‡bi mgvb?  

 1 K  L 1F 

 M 2C N 274 K

55. my¯’ gvby‡li †`‡ni ZvcgvÎv KZ?  

K 98F  984F 

 M 89F N 894F

56. AvYweK MwZZË¡ Abymv‡i c`v‡_©i AYy¸‡jv me©`v †Kgb?  

   L

M N

57. c`v‡_©i AYy¸‡jvi Af¨šÍixY kw³i KqwU Ask we`¨gvb?

  

 L  

 M N

58. KwVb c`v‡_©i AYy¸‡jvi g‡a¨ †Kvb ej we`¨gvb?  

 - L

M N

59. †Kvb c`v‡_©i AYy¸‡jvi g‡a¨ AvKl©Y-weKl©Y ej †bB?  

   L  

 M N

60. M¨vmxq c`v‡_©i AYy¸‡jvi g‡a¨ wb‡Pi †KvbwU †bB?  

 L

M N

61. c`v‡_©i AYy¸‡jvi MwZkw³ I wefe kw³i mgwó‡K Kx e‡j?

  

 L

M N

62. †Kv‡bv e¯‘‡Z Zvcxq kw³ cÖ`vb Ki‡j wb‡Pi †KvbwU ev‡o?

  

 L

M N

63. KwVb c`v‡_©i AYy¸‡jvi g‡a¨−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i ii  i  iii 

M ii  iii N i, ii iii 

64. Af¨šÍixY kw³Ñ  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

 i  ii L i  iii  

 M ii  iii N i, ii iii 

65. GKwU avZe ej‡K DËß Ki‡j−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i  ii  i  iii 

M ii  iii N i, ii iii 

66. †Kv‡bv KwVb e¯‘‡K DËß Ki‡j Gi ga¨w¯’Z AYy¸‡jvi Kx 

N‡U?  

K 

M N

67. GKwU AYy hLb cvk¦©eZ©x AYyi KvQvKvwQ †h‡Z Pvq ZLb AYywU Kx 

Abyfe K‡i?  

   L  

 M N

68. `yBwU AYyi g‡a¨ AvšÍtAvYweK ~̀iZ¡ †e‡o †M‡j wb‡Pi †KvbwU 

†e‡o hvq?  

 L  

 M N

69. Zvc cÖ‡qv‡M †Kvb ai‡bi c`v‡_©i cÖmviY me‡P‡q †ewk nq?

  

   L

M N

70. KwVb c`v‡_©i cÖmvi‡Yi Zzjbvq Zi‡ji cÖmviY †ewk nq− KviY 

Kx?  

K

 

M

N

71. `yB AYyi g‡a¨ `~iZ¡ mvg¨ve¯’vi Zzjbvq K‡g †M‡j weKl©Y e‡ji 

Kx NU‡e?  

K   L

 N

72. †Kv‡bv e¯‘i Mo mvg¨ve¯’vq evB‡ii w`‡K m‡i †M‡j e¯‘ Kx 

jvf K‡i?  

   L  

 M N

73. Zvcxq cÖmviY †Kvb c`v‡_©i me‡P‡q Kg?  

K     

 M N

74. Zvc cÖ‡qv‡M †Kvb c`v‡_©i cÖmviY me‡P‡q Kg?  

K     

 M N

75. †Kv‡bv c`v‡_© Zvc cÖ‡qvM Ki‡j c`v‡_©i AYy¸‡jvi-  

 L

M N

76. Zvc cÖ‡qv‡M cÖvq mKj c`v_©BÑ  

 i.  



 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

 i L ii 

 M iii N i  iii 

77. c`v‡_©i Zvcxq cÖmviY−  

 i. 

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i  ii 

 M iii N i, ii  iii 

78. KwVb c`v‡_©i cÖmviY KZ cÖKvi?  

K   L  

   N

79. GKwU KwVb e¯‘i ZvcgvÎv e„w× Ki‡j hw` Gi †ÿÎdj e„w× 

cvq Zvn‡j Zv‡K Kx ejv nq?  

K L

    N

80. 1 m2
 †ÿÎd‡ji †Kv‡bv KwVb c`v‡_©i ZvcgvÎv 1K e„w×i d‡j 

hZUzKz †ÿÎdj e„w× cvq Zv‡K H e¯‘i Dcv`v‡bi Kx e‡j?

  

   L

M N

81. 30ºC ZvcgvÎvq GKwU avZe cv‡Îi ˆ`N©¨ 10% e„w× †c‡j 

c`v_©wUi ˆ`N©¨ cÖmviY mnM KZ?   

K 11  10−6 K−1
 33.33  10−6 K−1

 

 M 39.3  10−6 K−1
N 42.3  10−6 K−1 

82. Zvgvi †ÿÎ cÖmviY mnM 33.4  10−6 K−1 
n‡j, AvqZb cÖmviY 

mnM KZ? (cÖ‡qvM) 

K 33.4  10−6 K−1
L 46.8  10−6 K−1

 

 M 66.8  10−6 K−1
 50.1  10−6 K−1 

83. †Kv‡bv c`v‡_©i AvqZb cÖmviY mnM 12  10−6 K−1 
n‡j, †ÿÎ 

cÖmviY mnM KZ?  

 8  10−6 K−1
L 9  10−6 K−1

 

 M 10  10−6 K−1
N 11  10−6 K−1 

84. KwVb e¯‘‡Z Zvc cÖ‡qvM Ki‡j wbw`©ó w`‡K ˆ`N©¨ eivei †h 

cÖmviY nq Zv‡K H e¯‘wUi Kx e‡j?  

K 

M N

85. 1 m ˆ`‡N©¨i †Kv‡bv KwVb c`v‡_©i `‡Êi ZvcgvÎv 1 K e„w×i 

d‡j hZUzKz ˆ`N©¨ e„w× cvq Zv‡K H `‡Êi Dcv`v‡bi Kx e‡j?

  

   L  

M N

86. KwVb c`v‡_©i cÖmviY mn‡Mi GKK Kx?  

K C L K 

 K
−1

N m−1

87. Zvgvi ˆ`N©¨ cÖmviY mnM KZ?  

K 16.7  10
−6

K L 14.7  10
−6

K
−1

 16.7  10
−6

K
−1 

N 14.7  10
−6

K

88. Zvgvi †ÿÎ cÖmviY mnM †KvbwU?  

 33.4  10
−6

K
−1

L 33.3  10
−6

K
−1

M 33.2  10
−6

K
−1

N 33.4  10
−6

K

89. †Kv‡bv KwVb c`v‡_©i ZvcgvÎv e„w× Ki‡j Gi AvqZb e„w× cvq− 

G‡K Kx ejv nq?  

   L -

M N

90. 1 m
3
 AvqZ‡bi †Kv‡bv c`v‡_©i ZvcgvÎv 1 K e„w×i d‡j 

hZUzKz AvqZb e„w× cvq Zv‡K H e¯‘i Dcv`v‡bi Kx ejv nq?

  

   

 L

M

N

91. †KvbwU mwVK m¤úK©?   

K  = 2  =   6 = 3 = 2

M 2 =  =  N 2 = 3 = 

92. †Kv‡bv c`v‡_©i AvqZb cÖmviY-mnM Gi ˆ`N©¨ cÖmviY-mn‡Mi KZ 

¸Y?  

K   

 M N

93. Zvgvi AvqZb cÖmviY mnM wb‡Pi †KvbwU?  

K 50  10
−6

k
−1

L 50  10
−6

K

 50.1  10
−6

k
−1

N 50.2  10
−6

K
−1

94. 1m ˆ`‡N©̈ i †jvnvi †Kv‡bv `‡Êi ZvcgvÎv 1K e„w×i Rb¨ Gi 

ˆ`N©¨ KZ e„w× cv‡e?  

K 11.6  10
–6 

K
–1

 6  10
–6

 m

M 11  10
–6 m N 1.16  10

–6 
K

95. B¯úv‡Zi AvqZb cÖmviY mnM 33  10
−6

K
−1

 n‡j Gi †¶Î 

cÖmviY mnM KZ?  

K 11  10
–6 

K
–1

L 22  10
–6 

K
–1

 66  10
–6 

K
–1

N 22  10
–4 

K
–1

96. 20C ZvcgvÎvq GKwU B¯úv‡Zi Zv‡ii ˆ`N©¨ 100 m| 50C 

ZvcgvÎvq Gi ˆ`N©¨ 100.033 m n‡j B¯úv‡Zi ˆ`N©¨ cÖmviY 

mnM KZ?  

K1.1  10
–6 

K
–1 

L 11  10
5 
K

–1

 11  10
–6 

K
–1

N 1.1  10
–5 

K
–1

97. †ij jvB‡b ỳwU †i‡ji ms‡hvM¯’‡j duvK _v‡K, KviYÑ  

 i.  



 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i L ii 

 M i  ii  ii iii 

98.  1m ˆ`‡N©¨i Zvgvi `‡Êi ZvcgvÎv 1K e„w× Ki‡j Gi ˆ`N©¨ 

e„w× cvq−  

 i. 16.7  10
−6 

K
−1

 ii. 0.0000167 K
−1

 

 iii. 18.7  10
−6 

K
−1

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

99. Zvc cÖ‡qv‡M avZe `‡Êi ˆ`N©¨ cÖmviY−  

 i.  

 ii.  

 iii.  

 wb‡Pi †KvbwU mwVK? 

 K i  ii L ii  iii 

 M i  iii  i, ii iii 

100. Zij c`v‡_©i wb‡Pi †KvbwU Av‡Q?  

K L  

 M 

101. Zi‡ji ZvcgvÎv e„w× Ki‡j Gi †KvbwU e„w× cvq?  

K   

 M N

102. Zi‡ji cÖmviY ej‡Z †Kvb cÖmviY †evSvq?  

K L

 N

103. GKB ZvcgvÎv e„w×i Rb¨ mgAvqZ‡bi wewfbœ Zij c`v‡_©i 

cÖmviY †Kgb nq?  

   L  

 M N

104. Zij‡K †Kv‡bv cv‡Î †i‡L DËß Ki‡j Zi‡ji †h cÖmviY nq Zv 

†Kvb ai‡bi cÖmviY?  

 L

M N

105. cv‡Îi cÖmviY we‡ePbvq bv G‡b Zi‡ji †h cÖmviY cvIqv hvq 

Zv‡K Kx e‡j?  

K   

M N

106. cv‡Îi cÖmviY we‡ePbv K‡i Zi‡ji †h cÖmviY cvIqv hvq Zv‡K 

Kx e‡j?  

   L

M N

107. Zij I cvÎ mgvb cÖmviYkxj n‡j Zi‡ji AvcvZ cÖmviY wKiƒc 

n‡e?  

 L

M N

108. Zi‡ji cÖmviY KZ cÖKvi?  

 L  

 M N

109. cÖK…Z cÖmviY I AvcvZ cÖmvi‡Yi g‡a¨ m¤úK© wb‡Pi †KvbwU?

  

K Va = Vr + Vg  Vr = Va + Vg

M Va = Vg − Vr N Vr = Va − Vg

110. GKwU d¬v‡¯‹ A `vM ch©šÍ Zij †bIqv n‡q‡Q| d¬v‡¯‹i Zjvq 

Zvc †`Iqvi d‡j Zi‡ji c„ô B `vM ch©šÍ †b‡g Avmj| Zvici 

Avevi Zij c„ô A AwZµg K‡i C `v‡M †cuŠQj| cv‡Îi cÖmviY 

†KvbwU?  

 K AC  AB 

 M BC N AB + AC 

111. Zi‡ji cÖK…Z cÖmviY‡K Kx Øviv cÖKvk Kiv nq?  

 Vr L Va 

 M Vg N Vi

112. Zi‡ji AvcvZ cÖmviY‡K Kx Øviv cÖKvk Kiv nq?  

K Vg  Va 

 M Vr N Vp

113. †Kv‡bv cv‡Î Zij wb‡q DËß Ki‡j−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

114. Zij I cv‡Îi cÖmviY mgvb n‡j Zi‡ji AvcvZ cÖmviYÑ 

  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

  i  ii L ii  iii 

 M i  iii N i, ii iii 

115. Zi‡ji cÖmviY ej‡Z †evSvq−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i ii L i iii 

 M ii iii  i, ii iii 

116. Mvwoi BwÄb VvÊv ivLvi Rb¨ cvwb e¨envi Kiv nq †Kb?  

 



K  

M N

117. †Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci cÖ‡qvRb 

nq Zv‡K H e¯‘i Kx ejv nq?  

   L

M N

118. ZvcaviY ÿgZv e¯‘i †KvbwUi Ici wbf©i K‡i?  

K     

 M N

119. ZvcaviY ÿgZv e¯‘i †KvbwUi Ici Awbf©ikxj?  

K L  

 M 

120. ZvcaviY ÿgZvi GKK Kx?  

K Js
−1 

 JK
−1

 

 M J N K
−1

121. †Kv‡bv e¯‘i ZvcgvÎv 1K evov‡Z †h Zvc jv‡M 10K evov‡Z 

Zvi †P‡q KZ¸Y Zvc jvM‡e?  

K 5  10 

 M 20 N 25

122.  ZvcaviY ÿgZv wbY©‡qi mwVK m~Î †KvbwU?  

K Q = 
C

∆
 C = 

Q

∆
 

 M ∆ = CQ N C = 
∆

Q

123. 1 kg f‡ii e¯‘i ZvcgvÎv 1K evov‡Z †h cwigvY Zv‡ci 

cÖ‡qvRb Zv‡K H e¯‘i Dcv`v‡bi Kx ejv nq?  

   L

M N

124. e¯‘i cÖwZ GKK f‡ii ZvcaviY ÿgZv‡K Kx ejv nq?  

K 

M N

125. Av‡cwÿK Zvc Kx?  

 L

M N

126. Av‡cwÿK Zv‡ci GKK Kx?  

K JK
−1

L Js
−1

 

 M Jkg
−1

 Jkg
−1

K
−1

127. Rjxqev‡®úi Av‡cwÿK Zvc KZ?  

K 1040 Jkg
−1

K
−1  

 2000 Jkg
−1

K
−1  

M 1000 Jkg
−1

K
−1

N 950 Jkg
−1

K
−1

128. Zvgvi Av‡cwÿK Zvc KZ?  

 400 Jkg
−1

K
−1

L 230 Jkg
−1

K
−1

M 210 Jkg
−1

K
−1 

N 460 Jkg
−1

K
−1

129. †Kv‡bv e¯‘i Av‡cwÿK Zvc †KvbwUi Ici wbf©i K‡i?  

   L  

 M N

130. wb‡Pi †Kvb c`v‡_©i Av‡cwÿK Zvc me©vwaK?  

K   

 M N  

131. wb‡Pi †Kvb m¤úK©wU mwVK?  

K Q = 
S

m∆
  S = 

Q

m∆
 

 M ∆ = 
SQ

m
N S = 

Q∆

m

132. iycvi Av‡cwÿK Zvc KZ Jkg
−1

K
−1

?  

K 460  230 

 M 400 N 670 

133. 1kg cvwbi ZvcgvÎv 1K Kgv‡j †h cwigvY Zvc wbM©Z nq Zv 

w`‡q KZUzKz ei‡di ZvcgvÎv 1K e„w× Kiv hv‡e?  

 2 kg  L 0.5 kg 

 M 0.1 kg N 10 kg 

134. 10kg f‡ii cvwbi ZvcgvÎv 1K evov‡Z KZ Zv‡ci cÖ‡qvRb?

  

K 4.2  10
3
J   4.2  10

4
J

M 4.2  10
5
J N 4.2  10

2
J 

135. wmmvi Av‡cwÿK Zvc 130 kg−1K−1
 n‡j 4 kg f‡ii wmmvi 

ZvcgvÎv 20C evov‡Z KZ Ryj Zv‡ci cÖ‡qvRb?   

 10400 L 38090 

 M 2600 N 520 

136. Av‡cwÿK Zvc I ZvcaviY ÿgZvi g‡a¨ m¤úK© †KvbwU?  

K

L



N 

137. mkg f‡ii ZvcaviY ÿgZv KZ Ryj?  

 mS   L S  

 M mS∆ N S 

138. ZvcaviY ÿgZv, Av‡cwÿK Zvc I f‡ii g‡a¨ mwVK m¤úK© 

†KvbwU?  

K m = CS   C = mS 

 M S = mC N C = 
m

S
 

139. ZvcaviY ÿgZv wbY©‡qi m¤úK© †KvbwU?  

K

L

 



N 

140. †Kv‡bv e¯‘i Dcv`v‡bi Av‡cwÿK Zvc S n‡j m kg f‡ii Ici 

e¯‘i ZvcgvÎv 1K evov‡Z KZ Ryj Zv‡ci cÖ‡qvRb n‡e?

  

K S L

S

m
 

 mS N

m

S

141. ZvcaviY ÿgZvi †ÿ‡Î−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

 K i  ii L i  iii 

  ii  iii N i, ii iii 

142. ZvcaviY ÿgZv wbf©i K‡i e¯‘i−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

143. Av‡cwÿK Zv‡ci †ÿ‡Î−  

 i. 4200 Jkg−1K−1 

 ii. 400 Jkg−1K−1 

 iii. 

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

144. mgvb f‡ii wKQy c`v‡_©i g‡a¨ Av‡cwÿK Zvc †ewk− 

 

 i.    

 ii. 

 iii.  

wb‡Pi †KvbwU mwVK? 

  i  ii L i  iii 

 M ii  iii N i, ii iii 

145. Av‡cwÿK Zv‡ci †ÿ‡Î−  

 i. 

 ii.   

 iii.  

wb‡Pi †KvbwU mwVK? 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

146. Av‡cwÿK ZvcÑ  

 i. S = 
Q

m∆
 

 ii. S = 
CQ

m
 

 iii. S = 
1

m



Q

∆
 

wb‡Pi †KvbwU mwVK? 

 K i  ii  i  iii 

 M ii  iii N i, ii iii 

147. wfbœ ZvcgvÎvi `ywU e¯‘‡K Zvcxq ms¯ú‡k© Avbv n‡j Zv‡`i g‡a¨ 

wK‡mi Av`vb cÖ`vb nq?  

K   

 M N

148. †Kv‡bv e¯‘ †_‡K hw` Zvc AcmviY Kiv nq Z‡e Kx N‡U?

  

K L

 N

149. Zvc cwigv‡ci g~jbxwZ †KvbwU?  



L >

 M

N <

150. Amg ZvcgvÎvi `ywU e¯‘ Zvcxq ms¯ú‡k© _vK‡j †ewk ZvcgvÎvi 

e¯‘ †KvbwU K‡i?  

K L

    N

151. mgf‡ii cvwb I ei‡di ZvcgvÎv GKB cwigvY e„w× Ki‡Z 

cvwbi Zzjbvq ei‡di KZ¸Y Zvc `iKvi?  

K

1

4
 L

1

2
  

 M 1  2

152. c`v_© KqwU Ae¯’vq _vK‡Z cv‡i?  

K   

 M N

153. cvwb wZb Ae¯’vq _v‡K wb‡Pi †KvbwUi Kvi‡Y?  

K   

 M N

154. †Kv‡bv KwVb c`v_©‡K Zvc cÖ‡qvM K‡i Zi‡j cwiYZ Kiv‡K Kx 

e‡j?  

K   

 M N

155. 0C ZvcgvÎvi wb‡Pi eid‡K Zvc w`‡j cÖ_‡g †Kvb Ae¯’v 

cÖvß n‡e?  

 0C   L 0C

M 0C N 100C

156. KwVb Ae¯’v †_‡K Zij Ae¯’vq iƒcvšÍ‡ii mgq c`v_© †h Zvc 

†kvlY K‡i Zv †Kvb Kv‡R jv‡M?  



K

 

M

N

157. Zi‡ji AvšÍtAvYweK eÜb fvO‡Z †KvbwUi cÖfve we`¨gvb?

  

K   

 M N

158. c`v‡_©i Ae¯’vi cwieZ©‡bi Rb¨ †KvbwUi cÖfve D‡jøL‡hvM¨?

  

K     

 M N

159. cvwbi wZbwU Ae¯’v wbf©i K‡i−  

 i. 

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

 i  ii L i  iii 

 M ii  iii N i, ii iii 

160. evqexq c`v_© †_‡K Zvc AcmviY Ki‡j Zv−  

 i. 

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

 i L ii 

 M iii N i  iii 

161. Zvc cÖ‡qv‡M KwVb c`v_©‡K Zi‡j cwiYZ Kiv‡K Kx e‡j?  

  L  

 M N

162. †h wbw ©̀ó ZvcgvÎvq KwVb c`v_© Mj‡Z ïiæ K‡i IB 

ZvcgvÎv‡K Kx e‡j?  

 L  

 M N

163. ev®úxfeb KqwU c×wZ‡Z n‡Z cv‡i?  

K   

 M N

164. wb‡Pi †KvbwU ev®úxfeb c×wZ?  

 L

M  N

165. Zi‡ji DcwiZj †_‡K ax‡i ax‡i ev‡®ú cwiYZ nIqv‡K Kx e‡j?

  

K    

 M N

166. c`v‡_©i Ae¯’vi cwieZ©‡b †KvbwUi f‚wgKv D‡jøL‡hvM¨?

  

K    

 M N

167. Zvc cÖ‡qv‡M wbw ©̀ó ZvcgvÎvq Zij‡K evqexq Ae¯’vq iƒcvšÍi 

Kivi cÖwµqv‡K Kx e‡j?  

K     

 M N

168. Zvc cÖ‡qv‡M GKwU wbw ©̀ó ZvcgvÎvq Zi‡ji mKj ¯’vb †_‡K 

`ªæZ ev‡®ú cwiYZ nIqvi NUbv‡K Kx e‡j?  

   L  

 M N

169. †h wbw`©ó ZvcgvÎvq †Kv‡bv Zi‡ji ùzUb nq, Zv‡K IB Zi‡ji 

Kx e‡j?  

K   

 M N  

170. ev®ú †_‡K Zij nIqvi cÖwµqv †KvbwU?  

 L  

 M   N

171. ev®úvqb wbf©i K‡i−  

 i. 

 ii.   

 iii.  

wb‡Pi †KvbwU mwVK? 

K i  ii L i  iii 

 M ii  iii  i, ii iii 

172. ùzUb m¤ú‡K© wb‡Pi Dw³¸‡jv jÿ Ki−  

 i.  

 ii. 

 iii.  

wb‡Pi †KvbwU mwVK? 

K i  ii L ii  iii 

 i  iii N i, ii iii 

173. †fRv Kvco †iv‡` ïwK‡q hvq, KviY−  

 i.  

 ii. 

 iii.  

wb‡Pi †KvbwU mwVK? 

K i  ii L ii  iii 

 i  iii N i, ii iii 

174. ùzUb cÖfvweZ nIqvi KviY−  

 i.  

 ii. 

 iii.  

wb‡Pi †KvbwU mwVK? 

 i  ii L ii  iii 

M i  iii N i, ii iii 

175. `yB UzK‡iv eid‡K Pvc w`‡j I‡`i ms‡hvM¯’‡ji Mjbv¼ KZ 

n‡e?  



K 0C   0C 

M 0.0078 C N 0.078C

176. Pvc w`‡q KwVb e¯‘‡K Zi‡j cwiYZ K‡iI Pvc n«vm K‡i Avevi 

KwVb Ae¯’vq Avbv‡K Kx e‡j?  

   L

M N

177. Pvc cÖ‡qv‡M e¯Ízi Mjbv¼ Kx nq?  

K L

 N

178. wb‡Pi †Kvb c`v_©wU Zij †_‡K KwV‡b iƒcvšÍwiZ Kiv n‡j 

AvqZb K‡g hvq?   

 L  

 M N

179. Mj‡bi d‡j wb‡Pi †KvbwUi AvqZb e„w× cvq?   

K L  M 

180. wb‡Pi †KvbwUi Pvc evo‡j Mjbv¼ K‡g?  

   L  

 M N

181. wb‡Pi †KvbwUi Pvc evo‡j Mjbv¼ ev‡o?  

K     

 M N

182. †KvbwU Kg ZvcgvÎvq M‡j?  

K     

 M N

183. †gvg, Zvgv BZ¨vw` e¯‘i Mj‡bi mgq AvqZb n«vm cvq| G‡`i 

Mjbv‡¼i Ici Pv‡ci cÖfve Kx iKg?  

K



M

N

184. cybtwkjxfe‡bi Rb¨ wb‡Pi †Kvb K_vwU me©vwaK gvbvbmB? 

  

K

0C-



M 0.0078C

N

185. `yB UzKiv eid GK‡Î ax‡i ax‡i Pvc w`‡j †Rvov †j‡M hvIqvi 

KviY− 

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 

K i ii  i  iii M ii iii N i, ii iii 

186.  

1  2   3   4  5   6   7  8   9 

R 

P 

Q 

O 
 

 Dc‡ii †jLwPÎ Abymv‡iÑ (D”PZi `¶Zv) 

 i. P  

 ii. R P  

 iii. Q P 

wb‡Pi †KvbwU mwVK? 

 K i L ii  i  ii N ii iii 

187. myßZv‡ci d‡j Kx nq?  

K 

M N

188. †h cwigvY Zvc KwVb c`v_©‡K Zij Ae¯’vq iƒcvšÍi K‡i Zv‡K 

Kx e‡j?  

K L

M 

189. Zij c`v_©‡K Zvc cÖ‡qvM Ki‡j hLb ZvcgvÎv ùzUbv‡¼ P‡j 

Av‡m ZLb †KvbwU w¯’i _v‡K?  

   L  

 M N

190. †h Zvc c`v‡_©i ZvcgvÎvi e„w× bv K‡i ïay Ae¯’vi cwieZ©b 

NUvq Zv‡K Kx e‡j?  

K   

 M N

191. †h cwigvY Zvc Zij c`v_©‡K ev®úxq Ae¯’vq iƒcvšÍi K‡i 

Zv‡K Kx e‡j?  

K 

M N  

192. †Kvb cv‡Î cvwb †ewk VvÊv _vK‡e?  

   L

 M N

193. wb‡Pi †KvbwU ZvcgvÎv AcwiewZ©Z iv‡L?  

   L  

 M N

194. †Kvb cv‡Îi cvwbi ev®úvqb m¤¢e?  

 L  

 M N

195. wb‡Pi Z_¨¸‡jv jÿ Ki−  

 i.  

 ii.  

 iii. 

wb‡Pi †KvbwU mwVK? 



K i  ii L i iii 

 M ii iii  i, ii iii 

196.  

 

 i.  

 ii. 0C  

 iii. 0C

wb‡Pi †KvbwU mwVK?  

K i  ii L ii  iii 

 M i  iii  i, ii iii 



 

 


