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Figure 1: Experimental Setup for determining the specific heat
capacity of a metal ball.



Purpose
To determine the specific heat capacity of a solid by the method of mixtures

theory

The heat capacity C of an object (e.g. metal ball) is the proportionality constant between an
amount of heat and the change in temperature that the heat produced in the object. Thus,
Q=C(T, -T,), where T; and Ty are the initial and final temperatures of the object. Two objects

made of the same material, say marble, will have heat capacities proportional to their masses. It
is therefore convenient to define a “heat capacity per unit mass” or specific heat ¢ that refers not
to an object but to unit mass of the material of which the object is made and is expressed in joule
per kilogram per Kelvin (J kg'K™'). The specific heat capacity equation then becomes
Q = me(T, —T,), where m is the mass of the object.

Equipment/ Materials/ Apparatne
i

Solid (e.g. metal ball) of reasonable size

Calorimeter with an insulation, outer jacket and stirrer
Thermometer (reading up to 0.1°C)

Heater

Thread

Sensitive balance

Beaker
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i. Mass of solid m; =
ii. Mass of empty calorimeter m =
iii. Mass of calorimeter + water m; =
iv. Initial temperature of water in calorimeter T; =
v. Temperature of the hot solid 100 °C =
vi. Temperature of mixture Ty =

vii. Rise in temperature of water and calorimeter (7, —7,)°C=
viii. Fall in temperature of hot solid (100- T)°C =

caloulation..

Let S.H.C of solid
Also, let S_.H.C of calorimeter
And let S.H.C of water

Heat lost by solid
Heat gained by water =

Heat gained by calorimeter =

Total heat gained =

But heat lost
mc(100-T7)

C

Ill-.
Y

Conclusion
The specific heat capacity of the object =

—

W.

c
Ci
Cw
m,c(100-7)

(my—my)c (T, -T)
myc (T, -T))
(T, =T)(my —m,)c, +nyc,]

Heat gained
(T, =T)[(m; —my)e, +mye ]

(T, —T)[(my —m,)c, +mye, ]
m, (100-T7,)
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S. No. | Temp Volt | Temp p T-1x103 Log,, p
oC V (T in K)| Ohm-cm

1. 30 215 303 9.53 3.30 0.97
2 40 215 313 9.53 3.19 0.97
3 50 213 323 9.44 3.10 0.97
4. 60 203 333 9.00 3.00 0.95
5. 70 179 343 7.93 2.92 0.89
6. 80 156 353 6.91 2.82 0.83
7. 90 126 363 5.58 2.75 0.74
8. 100 109 373 4.83 2.68 0.68
0. 110 088 383 3.90 2.61 0.59
10. 120 066 393 2.92 2.54 0.46
11. 130 047 403 2.08 2.48 0.31
12. 140 035 413 1.55 2.42 0.19
13. 150 028 423 1.24 2.36 0.09
14. 160 019 433 0.84 2.25 -0.07
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