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· Draw a diagram of the apparatus you will use.

· How will you measure the energy supplied?
You can calculate the amount of energy supplied
to water by:



You can calculate the power (the energy supplied


per second) by :








Think about :





Temperature of water at start
=

°C


Conditions (still/windy; cold/hot, etc.) :

Time
(minutes)
Mass of damp paper

(g)
( Loss in mass

(g)

0

—

1







(See Experiment 10.2 on page 54.) 


Energy needed to
=
specific heat
(
mass
(
change in

heat a substance
capacity
temperature


(in joules)
(in J/kg°C)
(in kg)
(in °C)

The specific heat capacity of water is 4200 J/kg°C.





Heating water 
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Why do wet clothes always feel cold? 


You can investigate this with the apparatus�shown:


Arrange for the software to plot 2 graphs�of temperature : time (on the same axes).


Fill the test-tubes with equal amounts of�warm water.�Make one of the cloths wet, using more�of the same warm water.


You can make the experiment take less�time by using a fan to make a wind.


What do you find?		


Print out the graphs and label them correctly.














Questions


1.	Why do wet clothes feel cold?


2.	Why does your body sweat when you are hot?


3.	If you go camping, with no refrigerator, how can you cool down a bottle of cola using a sock?


4.	Use the kinetic theory to explain why the wet cloth cooled more quickly.   (Hint: see page 56.)


5.	Why does a wind make the wet cloth cool faster?


6.	What is a ‘wind-chill factor’?
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Cooling by evaporation





Extension�Sheet





Plan an investigation to measure the energy supplied


per second by a Bunsen burner (or a candle).





Think about :


What equipment will you use?�The boxes give you some hints :





Bunsen burner





You might choose to use some of these :





large beaker of water


tripod, gauze, heat-proof mat


0–100°C thermometer


stop-clock


measuring cylinder


balance





Candle





You might choose to use some of these :





large test-tube of water


retort stand and clamp


0–100°C or 0–50°C thermometer


stop-clock


measuring cylinder





Energy supplied  	   rise in�	(in joules)	   temperature	





= 4200  (  mass  ( 





(See page 37.)





Power	energy supplied (in J)�(in watts)		time taken (in s)





(See page 110.)





=








What readings will you need to take?�Draw up a table for your results.�What range of readings will you take?





Write down what safety precautions you will take.





Ask your teacher to check your plan before�you begin your investigation.





	Calculate the power of the Bunsen burner (or candle).














Was this a fair test of the energy that a Bunsen�burner (or candle) can provide?�Give reasons for your answer.





Evaluate other aspects of your investigation.�For example, did your temperatures cover a good�range, or was the range too small or too large?�Is your evidence reliable and valid?
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Investigating evaporation





Help�Sheet








Clothes are hung on a washing-line to dry :


They get dry because the water evaporates.


To increase the rate of evaporation, would you :


1.	Choose a dry day or a wet day?


2.	Choose a cold day or a hot day?


3.	Choose a still day or a windy day?


4.	Choose to fold the clothes or spread them out


	to show a large area?


For each of your 4 answers, use your scientific


knowledge of molecules to explain your answer.


Now choose one of them and


plan an investigation to see if your


prediction is correct. 





�





How will you measure how much water has�evaporated?


How will you make it a fair test?


How many results will you take?


Do you need to repeat your tests to make�them more reliable?


You could put each set of results in a table�like this :





You might choose to use some of these:


balance (reading to 0.01 g)


paper towel


scissors


petri dish, with lid


beaker


measuring cylinder


stop-clock


thermometer


kettle


hair-dryer


fan





If your balance has a ‘tare’ button, it will give you


the last column directly.


Ask your teacher to check your plan before�you begin the investigation.


Was your prediction correct?


Plot graphs to display your results (on the same axes).�How could they be improved?


If you have time, investigate another one of the 4 factors.�Which factor is the most important?








Melting point of a substance





Help


Sheet
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Put some of the substance (eg. pure hexadecanol)�in a test-tube, and melt it by putting the test-tube�in a beaker of boiling water.


Set up a temperature sensor connected to a�computer.�Set it so that the software draws you a graph of�temperature against time.


Then take out the test-tube, and let it cool down�with the sensor inside the liquid, so that the�graph is drawn.


Observe both the graph and the appearance of the�substance inside the test-tube.





If you put a cup of water in a freezer, what would happen?�Sketch the graph of temperature : time that you would expect.





If you heated a cup of ice, what would happen?�Sketch the graph of temperature : time that you would expect.


How can you use a temperature sensor to check this?�If you have time, try it.





How does your graph show you that the substance�is getting cooler?


What is happening to the substance during the level�part of your graph?


From the graph, find the melting point temperature�of the substance.


Use the idea of latent heat (pages 53–54) to explain�what is happening during the level part of the graph.
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Specific heat capacity 
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Example


A 2 kW (2000 W) electric kettle is�switched on for 10 seconds.





How much energy is transferred?





If all this energy is given to�0.5 kg of water, what is the rise in�temperature?











(





mass





(





=





(





(





Answer


a)  2000 W = 2000 J/s = 2000 joules in each second


	( Energy supplied = 2000 J/s ( 10 s = 20 000 J


�b)  Energy	specific heat	change in


	 needed	capacity	temperature





	  20 000     =  	4200		0.5	rise in


		temperature�( rise in temperature = 9.5°C











Questions


For each question show all your working clearly.





1.	How much energy is needed to raise the


	temperature of 2 kg of copper by 10°C?


	(specific heat capacity of copper = 380 J/kg°C)





2.	A hot-water bottle is filled with 0.8 kg of water


	at 80°C. During the night it cools to 30°C.


	How much energy has it given out?





3.	How much energy is needed to heat 2 kg of


	cooking oil in a chip-pan from 20°C to 120°C?


	(specific heat capacity of oil = 2000 J/kg°C)





4.	Andy has a bath and uses 100 kg of water,


	heated from 10°C to 40°C.


	How much energy does he use?


	Becky has a shower and uses 20 kg of water


	heated from 10°C to 50°C.


	How much energy does she use?





5.	A 3 kW electric immersion heater is switched �on for 1000 s. It transfers the energy to 200 kg �of water.


a)	How much energy is transferred?


b)	What is the rise in temperature of the water?





6.	A 2 kW kettle contains 2 kg of water at 10°C.


	It is switched on for 420 seconds, and the


	temperature rises to 100°C.


	a)	How much electrical energy is supplied?


	b)	How much energy was given to the water?


	c)	Why are these 2 answers not the same?


	d)	What percentage of the energy supplied went


			to the water?


	e)	How could this percentage (the efficiency)


			be increased?
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