2013 CHEMISTRY SCHOOL-ASSESSED COURSEWORK


Water
Background

The structure of water is shown below. In some ways it is a typical molecular substance. In other ways, it not typical as its properties can be surprising.
[image: image1.png]/

AN



                                                
                H           O         

                                    H
All questions in italics must be handed in with your report.
Experiment 1: Polarity

Aim: To demonstrate the polarity of water

Materials
Charged rod (or balloon)

Tap

Procedure

1.     Turn a tap on and adjust it so that it trickles at the slowest rate possible but that it is still a 
        stream of water rather than drops. 
2.     Charge a plastic rod by rubbing it on wool and holding this rod near the stream of water. 
        The interaction between the water and the charged rod should be obvious

        Record your observations
Record your observations of the behaviour of the water.

_________________________________________________________________________

_________________________________________________________________________

Experiment 2: Boiling point of water
Aim: To investigate the boiling point of water

Materials

Thermometer

100 mL beaker

Bunsen 

Procedure

1.    Add 50 mL of water to a beaker

2.    Record the temperature

3.    Place the beaker on a tripod and mat and light the Bunsen. Do not adjust or move the 

       position of the Bunsen once heating has started.

4.   Record the temperature every 30 secs

5.    Once the water boils, allow it to boil a further 10 minutes, still recording the temperature.

       When it cools, check the volume of the water to see how much has evaporated.

Graph your values of temperature against time.

Calculate the time it would take to boil all of the water away.

______________________________________________________________________

______________________________________________________________________

Experiment 3: Specific heat capacity

Aim: To demonstrate the high specific heat capacity of water

Materials
Hot plate

3 beakers

Water, methylated spirits and cooking oil

Procedure

1.    Add 30 mL of each liquid to a beaker.

2.    Record the temperature

3.    Turn on a hot plate

4.    Sit the three beakers on the hot plate and record the temperature every 30 secs

5.    Stop as soon as the first liquid starts to boil

Graph your values of temperature against time.

Experiment 5:  Freezing point

Aim: To investigate the freezing point of water

Materials

Large beaker

Ice 
Salt

Thermometer

Procedure

1.    Add about 200 mL of very cold water to a beaker.

2.    Add a similar quantity of ice

3.    Add half a cup of salt

4.    Stir occasionally over the next 10 minutes, recording the temperature of the water in the 
       mixture

What was the lowest temperature water reached?  ___________________________
Experiment 6: Boiling point : teacher demo       

Aim: To lower the boiling point of water

Materials

500 mL flask with two holed stopper. Insert a thermometer into one hole. Insert a glass tube into the other that has a small section of rubber hosing and a clamp on it

Bunsen

Procedure

1.    Add about 200 mL of water to the flask

2.    Place on a Bunsen tripod

3.    Allow the flask to boil

4.    Once steam is passing out the glass tubing, remove the flask from the heat

5.    Close the clamp on the hose so that the flask is sealed.

6.    Allow the flask to cool until the thermometer reads about 80 0C.

       Invert the flask and place a cold wet cloth on it. If the flask is sealed properly, the water 
       should start boiling.

7.    Repeat this process as the temperature drops until the water no longer boils

What was the lowest temperature water boiled at?  ___________________________

Experiment 7: Density of water

Aim: To compare the density of water and ice

Materials

10 mL measuring cylinder

Balance

Procedure

1.    Weigh a measuring cylinder

2.    Add about 9 mL of water

3.    Read the volume carefully

4.    Weigh the measuring cylinder

5.    Place the measuring cylinder in a freezer

6.    Once the water freezes, recheck its volume

Record all measurements taken in an appropriate fashion
Calculate the density of water.
__________________________________________


Calculate the density of ice           ___________________________________________
Experiment 8: Water as a solvent

Aim: To compare the solubility of a range of substances in water

Materials

Test tubes

Range of substances such as calcium carbonate, salt, oil, methylated spirits, hydrochloric acid

Procedure

Test the solubility of each of these substances in water.

Make a table of the relative solubilities of these substances.
Report
Experiment 1: Polarity

1.   Why is it not possible to repel the stream of water?
_________________________________________________________________________

_________________________________________________________________________

Experiment 2: Boiling point of water

2.    Which process requires more energy: heating the water to boiling or boiling the water?  

        Explain your answer.

_________________________________________________________________________

_________________________________________________________________________

3.    Why does the temperature of the boiling water not continue to increase?

_________________________________________________________________________

_________________________________________________________________________

4.    Can you give any examples from society of the boiling point of water not being 100 0C?
_________________________________________________________________________

_________________________________________________________________________

5.   Do you have to boil water vigorously when cooking pasta!

_________________________________________________________________________

_________________________________________________________________________

Experiment 3: Specific heat capacity

6.    Explain what specific heat capacity is

_________________________________________________________________________

_________________________________________________________________________

7.    What dangers might society face if water had a low specific heat capacity?

_________________________________________________________________________

_________________________________________________________________________

8.   Why does the high specific heat capacity of water cost our households money?

_________________________________________________________________________

Experiment 5:  Freezing point

9.     Can you give examples from society where the freezing point of water is ‘manipulated’?

_________________________________________________________________________

10.    Explain what happened on the outside of the beaker.

_________________________________________________________________________

_________________________________________________________________________

Experiment 6: Boiling point 
11.  Explain why the boiling point is much lower than 100 0C.   

_________________________________________________________________________

_________________________________________________________________________

Experiment 7: Density of water

12.    Explain how the units for density are obtained.

_________________________________________________________________________

_________________________________________________________________________

13.   Can you give examples from society of how the density of ice compared to water is 

         important?
_________________________________________________________________________

_________________________________________________________________________

Experiment 8: Water as a solvent

14.   Categorise each substance you used i.e. metal

_________________________________________________________________________

15.   Can you give examples from society of water being used as a solvent?

_________________________________________________________________________

16.    Write an equation for the reactions of

      Water and sodium chloride    ________________________________________

       Water and hydrochloric acid   _______________________________________

Summary

Write a summary report on water and its properties. Use tables, point form and sketches so that your report looks like it is from a text book. 

Your report needs to cover

The properties of water
Why water is ‘special’

The structure of water, explaining clearly all types of bonding present. This section must be detailed with many sketches.
How the structure then explains each property

How solubility in water varies with the type of substance
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