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LECTURE SHEET

 (Heat) : 

(Unit of Heat) 

(J) (Cal)

1 42

 (Temperature) : 

(K)

 (Kelvin) : 
1

27316
 (1K)

(Triple Point) 273 K  

273 K 373 K

100 K

 

 (Expansion of Solids) : 

 

C, F K 0C, 

32 F 273 K 100C, 212F

373 K
C

5
 = 

F − 32

9
 = 

K − 273

5



  (Coefficient of Linear expansion) : 1m

1 K



 (K−1)

  (Coefficient of surface expansion) : 1m2

1K  



 (K−1)

  (Coefficient of volume expansion) : 1m3

1 K



(K−1)

 (Real Expansion of Liquids) : 

Vr 

 (Apparent Expansion of Liquids) : 

Va

 (Vaporisation) : 





 (Boiling point) : 

100 C

100 C

 (Relation between boiling point and Pressure) : 

100 C 76 cm 100 C-



 (Heat Capacity) : 1 K

C

 C = 
Q


(J/K) JK−1

 (Specific Heat) : 1 kg 1 K

'S'

S = 
Q

m
(Jkg−1K−1)  

 5000 JK−1 5000 JK−1

 1 K 5000 J

 5000 JK
−1

  (Fundamental Principle of Heat Measurement) :

  (Quantity of Heat) :

Q = mS

 

 Ávbg~jK cÖkœ I DËi  

0 100 100 

32 212 180 

273 K



1

273.16
 

 
C

5
 = 

F − 32

9
 = 

K − 273

5

1C 

1C 

1 cal = 4.2 J

 Abyavebg~jK cÖkœ I DËi  



-

18000 JK−1
-

18000 JK−1
-

1 K 18000 J 

18000 JK−1

22  10−6K−1

1 m2 1 K 

22  10−6 K−1 1 m2 

1 K 22  10−6 m2

273 K

273 K 273 K



J  

1 cal = 4.2 J 1 cal 4.2 J 

4.2 J 1 cal 

400 Jkg−1K−1  

400 Jkg−1K−1 

1 kg 1 K 400 J

1 kg 400 JK−1

50.1  10−6 K−1

1 m3 1 K 

50.1  10−6 K−1 1 m3 1K 

50.1  10−6m3

−

  
V2 − V1

V1 (2 − 1)
 

V1 1 m3 2 − 1 1K  V2 

− V1 = 



1m3 1K 

(SI) (K)

(C) (F)

MvwYwZK mgm¨v I mgvavb 

  = 
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  =

 =



984 F

F = 984 F

C = ?



C

5
 = 

F − 32

9

C

5
 = 

984 − 32

9
 

    C  = 3689 

3689C

20C

100 m  50 

C 100033 m 

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 



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 

 

−39C 357C

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  

 

50  

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   

37C

C = 37C 

F = ? 

C

5
 = 

F − 32

9
 

  F = 
9C + 32  5

5
 

  = 
9  37 + 32  5

5
 

  = 986 

 986F   

= x 

  2x 

 
C

5
 = 

F − 32

9
 

  
x

5
 = 

2x − 32

9

  10x − 160 = 9x 

  10x − 9x = 160 

   x = 160 

 160C  

196C 



 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  

 

0C 

2 m 100C

20038 cm 

 = 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  

 

0C 100 cm 

200C 

 238  

10−6K−1 

= (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  

0C 

50 m 40 m . 

30C 

2002 m2

 (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

40C 

100 m

348  10−6K−1



 = 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

0C 

25  10−6m3 98C

0021  10−6m3

  (98 − 0)C 

  = 98C = 98 K 

 V0 = 25  10−6 m3 

 V = 0021  10−6 m3 

 (i) 

(ii) 

(iii) 

 (i) 

 




V

V0
 

  = 
0021  10−6m3

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

 (ii) 

 

 3 

   = 


3
 

         = 
857  10−6

3
 K−1 

         = 286  10−6 K−1 

 (iii) 

 

 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  

0C 

25 cm3 100C

(

276  10−6 K−1.)

 = (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

53  10−5K−1 0C 200 

cm3 30C

 = (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  

 

1466  10−5 K−1

 0C  250 cm3 



30C 

 

 = (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  

0C  

500 cm3  10C 

5183 cm3 

 

 = (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  

 

20C

 200m 

348  10−6 K−1  

 = 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  

 

0C  100m 

 40C 

232 

 10−6 K−1 

 

= (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  

−273C

 

273

0C = 273 K 

  1C = (1 + 273)K 

   − 273C = (− 273 + 273) K = 0 K 

  − 273C 0 K




