
A copper calorimeter containing 60g of water is placed in its lagged jacket. A heating 
coil, connected in series with a battery, a rheostat and a switch, is immersed into the 

With the switch open, the water is stirred gently and the initial temperature qo is 
measured and recorded. The switch is put on, at the same time a stop watch is started.  
The temperature of the water is measured and recorded at six equal intervals.
Figs 1(a) and (b) show the times t when the thermometer readings are taken and i

the corresponding temperatures qi respectively, where i = 1, 2, 3, 4, 5 and 6.
(i) Read and record the times t.i
(ii) Measure and record the corresponding values of q and q  .o i

(iii) Evaluate q = q - q   in each case.i o

(iv) Tabulate your readings.
(v) Plot a graph of q on the vertical axis against t on the horizontal axis, starting 

both axes from the origin (0,0)
(vi) Determine the slope, s, of the graph
(Vii) If q, t and Cw are related by the equation

q =                    t, where C   is the specific heat capacity of water, obtain the w

wvalue of C    from your graph.
(Viii) State two precautions you would have taken to ensure accurate results if you  

were performing this experiment in the laboratory.
b(i) Distinguish between heat and temperature.
  (ii) Explain the meaning of your value of C    in (a)(vii) above.w
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eater as shown in the diagram above. 
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Fig. 1(b)
oScale 1cm represents 2 C

Fig. 1(a)
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o
q = 11.10cm q conv = 22.20 Co o

o O
i qicm t(s) qiconv C

o
   q = qi - q ( C)

1 11.55 10.0 23.10 0.90

2 11.75 20.0 23.50 1.30

3 12.05 30.0 24.10 1.90

4 12.30 40.0 25.60 2.50

5 12.70 50.0 25.40 3.20

6 13.00 60.0 26.00 3.80
 

       3.8  - 1.0  2.8

                

                                                                                                 

              60  -16       44                                                                              

 

    400q =

       

      C   + 800w

 

   400q = slope

              

               C   + 800w

 

   400       C   + 800 =w            Slope

 
     400  C    =w             

Slope
 

   400    - 800=
    0.0636

-1Cw  = 5489Jkgk

Precautions
(i) Ensure tight connections and clean terminals
(ii) Ensure continuos stirring for even temperature distribution.
(iii) Ensure that the thermometer does not touch calorimeter.
(iv) Avoid parallax error when reading thermometer and stopwatch.
(v) Correct or avoid the zero error of the stopwatch. 
b(i) (a) Heat is a form of energy while temperature is the degree of hotness or 

(b) Heat is what causes a change in the temperature of the body.
o(c) Unit of heat is joules while unit of temperature is K or C.

(d) Heat is measured with joule meter while temperature is measured with b(ii) 

This means that 5316 joules of heat is required to raise the temperature of a 
ounit of mass of water by 1K or 1C. 

                                                                                                  Solution

o -1 = 0.064 Cs= =

 -800 

Slope (S)     
y  -  y2 1

x  -   x2 1

=

coldness of a body. 

thermometer.  
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Title: Graph of  q (vertical axis) against t(horizontal)
oScale: 4cm represents 1 C on y-axis

           2cm represents 10 secs on x-axis
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CAMBRIDGE Oct/Nov. 2006 (Class Activities 1)

In this experiment you are to investigate the conditions affecting the rate of cooling of a 
beaker of hot water. Record all your observations 
You are provided with a supply of hot water. Carry out the following instructions 
referring to the diagram above
(a)Pour hot water into beaker A until it is about two-thirds full. Beaker A is insulated. 

Do not remove the insulation.

(b)Measure and record the temperature q of the hot water and at the same time start the 

stopwatch. Record the temperature at time t = 0 s in the table.
(c)Measure and record the temperature of the water in beaker A every 30 s for a total 

of five minutes.
(d)Pour the water from beaker A into the measuring cylinder. Measure ad record the 

volume V of the water.
(e)Repeat steps (a) - (c) using beaker B. This beaker has a lid. As soon as you have 

poured the hot water into the beaker, replace the lid as shown above and do not 
remove the lid during the experiment.

(f) look at the temperature readings obtained. State whether the insulation round beaker 
A or the lid on beaker B or neither of these is more effective in keeping the water 
hot. Justify your answer by reference to the readings in your table.

(g)To obtain reliable results in this experiment, it is important that variables are 
controlled. State three variables that could have affected the results of this 
experiment.
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CAMBRIDGE May/June. 2000 (Class Activities 2)

“Does a shield placed round a hot substance affect its rate of cooling?” To answer 
this question, a student designed the following experiment in which a thermometer is 

A thermometer is heated in boiling water. It is then removed and allowed to cool, 
shielded by a beaker. This beaker is arranged so that one third of the thermometer 

O

stem is shielded. This is illustrated in the diagram above. 

The thermometer is allowed to cool to 40 C and the time taken is recorded. 
The experiment is repeated using a shield that is open at the bottom. Once again, 
one third of the stem is placed in the shield. This is illustrated above
The experiment is performed a third time. This time, a shield is not used at all.
The table gives the results of the experiments. The table includes the average fall 
of temperature per second.

(a)The diagram below shows the upper part of the thermometer used in the experiment.

On the diagram draw
O

(i) a vertical line so as to show a temperature of 60.5 C
(ii)a second vertical line so as to show what is meant by a change of temperature of

thermometer

shielding beaker

OExperiment time taken to fall to 40  C      average temperature change
O   s  per second/ ( C/s)

Shielded, closed at the bottom 36 1.1

Shielded, open at the bottom 28 1.4

No shield used 22 1.8

40 50 60 70 80 100 110OC90

used as the cooling body. 
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(b)A problem with this experiment is that the change in temperature per second is very
 large. The three trials take less than two minutes in total. The teacher says that the 
choice of a thermometer as a cooling body was the cause of this fast rate of cooling.

(i) suggest a more suitable object for the cooling body. Remember that the cooling 
must be slower and that you will need to take the temperature of the cooling 

(ii)draw a diagram to show how the cooling body in (i) may be supported so that 
it does not touch the bench.

(iii) with the new cooling body, the same three trials are carried out. How would 
  experiment so that the temperature range for each of the three you do the 

(c)What is your answer to the question “Does a shield placed round a hot substance 
affect its rate of cooling?” Use the information recorded in the table to help you 

body.

trials is the same?

explain your answer.
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CAMBRIDGE Oct/Nov. 2005

(Class Activities 3)

In this experiment you will investigate the rate of fall of temperature of a beaker of 

3You have been provided with a 250 cm beaker, a thermometer held in a clamp and  
stand, a plastic stirrer, a supply of hot water, a measuring cylinder and a stopwatch.

(a)Record the readings of the temperature q and time t on your answer sheet.  
Give appropriate heading and units for this table.

(b)Obtain water from the hot water supply and place sufficient water in the beaker so 
that the bulb of the thermometer is just covered. Observe the thermometer and you 

 will see that the temperature rises initially. As soon as the temperature starts to fall, 
record the temperature and start the stopwatch. Continue to record the temperature 
at suitable intervals of time for a period of five minutes. 

(c) Plot a graph of temperature on the y-axis against time on the x-axis.

(d)Draw the best-fit smooth curve through your plots. Draw a tangent to the curve
 to find the gradient G of the curve at a time of 150 seconds.

(e)Lift the thermometer out of the beaker. Use the measuring cylinder to measure the 
volume V of water that you have used in your experiment. Record V on  your 

(f) State two precautions that you have taken in this experiment to ensure that your 
results are as accurate as possible.

Stirrer

beaker

thermometer

water

tripod

retort stand

hot water.

Record all your results in your answer sheet.

Answer Booklet.
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CAMBRIDGE MAY/JUNE, 2004                  (Class Activities 4)

In this experiment, you will determine the energy changes that occur when ice is added 
to water at room temperature.

3You have been provided with a 250cm beaker, a supply of water at room temperature, a 
othermometer, stirrer, a supply of ice at 0C, a small spoon and a measuring cylinder. 

3(a)Using the measuring cylinder, take 100cm of water out of the room temperature 

supply and place it in the beaker. Measure the initial temperature q of this water. 1 1

(b)using the small spoon provided, place a heaped spoonful of crushed ice, as shown 
above, into the beaker.
Take care not to transfer water from the melted ice to the beaker. When all the ice 
in the beaker has melted.

(i) measure and record the final temperature q of the water,2

(ii)measure and record the final volume V of water in the beaker,F

(iii) hence calculate the volume V of water that has formed from the melted ice,I

3
(iv) state the mass m of the melted ice, given that 1cm of water has a mass of 1g. I

( c)Calculate the gain in thermal energy of the ice as it melts using
change in thermal energy = mL,I

where L = specific latent heat of fusion of ice = 336J/g.
(d)Use the relationship

Change in thermal energy on heating or cooling

= mass ´ specific heat capacity ´  temperature change,
3where specific heat capacity of water = 4.2J/(g K) and 1cm of water has a mass of 

1g, to calculate
(i) the gain in the thermal energy of the cold water formed from the ice,
(ii)the loss in the thermal energy of the water that was initially at room temperature.

(e)Comment on the answers that you have obtained in parts (c) and (d).

heap of
crushed ice

spoon

Record q.
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CAMBRIDGE OCT/NOV. 2004                  (Class Activities 5)

In this experiment, you will determine the energy changes that occur when hot and 
cold water are mixed.

3You have been provided with two 100cm beakers, a supply of hot water, a supply 
of water at room temperature, a thermometer, a stirrer and a measuring cylinder.

3(a)Using the measuring cylinder, take 50cm of water out of the room temperature 
supply and place it in the beaker marked ‘for water at room temperature’. 

On your answer booklet, record the temperature q of this water.1

(b)The beaker labelled ‘for hot water’ has a mark on its circumference indicating the 
3position of a volume of 50cm. Using water from the hot water supply, fill the 

thermometer in the beaker and record the temperature q of the water as soon as the 2

3

beaker to this mark. Place the thermometer reading stops rising. As soon as you 

have taken the temperature, pour the 50cm of cold water into the hot water and 3

record the temperature q of the mixture as soon as it stops falling rapidly. 
(c)Calculate (i) the loss in thermal energy of the hot water,

(ii)the gain in thermal energy of the cold water,  given that

change in thermal energy = mass ´ specific capacity ´ temperature change,
3where specific heat capacity of water = 4.2 J/(g K) and 1cm of water 

has a mass of 1g.
(d)Explain any difference between the answers that you obtained in part ( c).

beaker
stirrer

thermometer

water
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