MEASUREMENT OF THE SPECIFIC HEAT CAPACITY OF A METAL
OR WATER BY A MECHANICAL METHOD

Apparatus

Copper calorimeter, copper rivets, beaker, boiling tube, lagging, thermometer accurate to 0.1
°C, heat source and electronic baance.
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Procedure

1. Pace some copper rivetsin aboiling tube. Fill abeaker with water and place the
bailing tubeinit.

2. Hesat the beaker until the water boils. Allow boailing for a further five minutesto
ensure that the copper pieces are 100° C.

3. Find the mass of the copper caorimeter mey.

4. Fill the cdorimeter, one quarter full with cold water. Find the combined mass of the

caorimeter and water m;. Hence the mass of the water my, ism; —mey.

Record the initid temperature of the calorimeter plus water €;.

Quickly add the hot copper rivetsto the calorimeter, without splashing.

7. Stir the water and record the highest temperature &. Thefdl in temperature De,; of
the copper rivetsis 100 °C — &, Therisein temperature De, of the caorimeter plus
water isé, — €.

8. Find the mass of the caorimeter plus water plus copper rivets mp, and hence find the
meass of the rivets meo.



Results

Mass of the calorimeter Mg =

Mass of the calorimeter plus the water my =

Mass of the water My = M —Mg =
Initid temperature of water € =

Initid temperature of rivets 100° C

Initia temperature of calorimeter € =

Find temperature of water & =

Fina temperature of rivets & =

Rise in temperature of water D, = &-& =
Risein temperature of caorimeter De, = &-& =
Fal in temperature of rivets De, = 100°C-&
Mass of caorimeter plus water plus rivets m =

Mass of rivets Mo = NMp—my

Calculations

Assume that heat losses to the surroundings or heat gains from the surroundings are
negligible.

Given that either the specific heat capacity of water ¢, or the specific heat capacity of copper
cc isknown, the other specific heat capacity can be caculated from the following equation:

Energy lost by copper rivets = energy gained by copper calorimeter + the energy gained by
the water

MeoCcDe; = MeaCcDe, + mycwDE, .
If ¢ isknown, then ¢ can be calculated or dternaivdy if c; isknown, ¢, can be found.
Notes
If apolystyrene container is used in place of the copper calorimeter, then the energy gained

by the water is equd to the energy lost by the copper rivets. The energy equation now reeds:.
MeoCc D, = mycwDe, .



