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PRACTICAL POINTERS 
FOR THE SCIENCE 
TEACHER 

TOH KOK AUN 
CHlA TECK CHEE 

Chemical Bills 

One of the biggest complaints from Senior Science Teachers 
is the mounting cost of chemicals. We suggest a few ways of 
cutting down on costs. 

1 Avoid buying chemicals of the analytical (ANALAR) 
quality. General Chemical Reagents (GCR) wil l do. The 
Analar type costs several times more than the GCR 
quality. "But my Pre-U classes must have pure 
chemicals!" Very often you don't need pure chemicals. 
"How then can their titration results be accurate?" How 
accurate do you want them to be? Accuracy depends on 
a number of factors, including the precision of the 
burette, the pipette, and so on. The important factor is 
perhaps the "human equation"! A teacher can make up 
solutions using ordinary-grade chemicals and do the 
titration himself. If the pupils' results "match" his, he 
should consider the pupils as having done well. 

2 Use 10 cm3 pipettes instead of the "monster" 25 cm3 
ones. You will actually cut down on your bills by 150%. 
"Don't you know that pupils are required to be supplied 
with 25 cm3 pipettes in the examination?" You can let 
the pupils practise on the larger ones just before the 
examination. 

3 Supply only one teaspoonful of powder for qualitative 
analysis. If you take out a whole bottle, it wil l still be 
finished a t  one go. All too often pupils pour the excess 
chemicals down the sink, which accounts for money 
spent on chemicals. "You are a stingy teacher!" If you 
can identify the ions using only a small quantity of 
chemicals, you are a good chemist! It wil l train you to be 
more precise and skilful. 
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Low-quality Thermometers 

With some thermometers the mercury thread often gets 
broken. Would you throw them away? Don't! You can get the 
mercury to rejoin. Just heat the thermometer bulb with a small 
flame, say, a lighted match (be careful!). Just before the thread 
rejoins, remove the flame. And, hey presto! the thermometer is as 
good as new! 

Using a Slinky 

The slinky behaves much better if theeffects of friction are 
reduced. The easiest way to do this is to suspend the slinky 
horizontally from strings attached as shown in Figure 1 below. 

Acceleration Due to Gravity Using Falling Water Drops 

Place a burette exactly one metre from a tin lid (or the floor!). 
(See Figure 2.) Adjust the f low of drops so that the drop leaves the 
burette at exactly the same timethatthe drop before it hits the lid. It 
is possible to calculate the time (t) taken for one drop to fall by 
measuring the time taken by 50 drops to fall and calculating t. 
Knowing S and t, it is thus possible for the acceleration due to 
gravity to be calculated from S = ut + l/zgt2. 
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Figure 2 

Legacy of Old-fashioned Chemical Balances 

There are quite a few of these balances lying around and 
undoubtedly gathering dust. It is a pity that they have now fallen 
out of favour. Indisputably, the main disadvantage of these 
balances is that they take "hours" to weigh something. 

Nonetheless, they can be very useful for work at the Lower 
Secondary Science level, when, for example, a crucible containing 
some magnesium ribbon is to be burnt to find out whetherthere is 
a decrease or increase in mass after burning. To begin with, 
balance the magnesium against some weight, e.g. sand, before 
the magnesium is burnt. Now after it is burnt, all one needs to do is 
to put the cooled crucible on the balance pan again. There is no 
need to find the exact mass of the crucible and its contents; it is 
only necessary to know whether there is a gain or loss in weight. 

Movement of Ions in an Electric Field 

Thoroughly wet a piece of filter paper with ammonium 
hydroxide solution and drop one or two crystals of potassium 
permanganate onto the paper (Figure 3).  When the field is applied, 
the directional movement of the permanganate ions can be clearly 
seen. The experiment can be duplicated with copper sulphate 
crystals and the movement of copper ions in the opposite direction 
can be observed, although this movement is less distinct than that 
of permanganate. 
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Figure 3 

Movement of Ions in a Magnetic and Electric Field 

If you do not like working with H.T., here is an experiment 
with low voltage. Two copper strip rings of different sizes are 
placed in a petri dish containing water. The arrangement is then 
placed between the pole pieces of a U-shaped magnet. When the 
electric field is applied to the rings, the water can be observed to 
swirl round the dish (Figure4). The effect can be enhanced if some 
chalk dust is sprinkled on the water. A potential of 6-12V should 
suffice. 

The arrangement can be improved for demonstration to a 
class by putting the whole arrangement on an overhead projector. 
The use of copper sulphate solution instead of water will enhance 
the effect, too! 
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