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The study and research on innovating in electromagnetic
experiments by using modern electronic techniques

HUANG Fu-dong

(Department of Physics, Shandong Normal University, Jinan)
Abstract

With the rapid development of science and technology, all kinds of new and
developing electronic devices are constantly springing up, which are changing
people’s life and production in every aspect. They are especially -pounding at
traditional electromagnetic experiments. It is one of the most necessary problems
that should be solved immediately in modern physical education to adopt modern
clectronic techniques to innovate in electromagnetic experiments.

Modem electronic techniques have extensive knowledge and profound
scholarship. If we can selectively introduce a small amount of most valuable
electronic devices, such as LED. musical IC. FET .arithmetic amplifier. digital
IC, etc, in clectromagnetic experiments, and apply them to practical teaching in a
flexible way , we can bring about great improvement in the teaching of physical
CXperiments,

1. The application of LED
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LED has one-way electric conductivity, and it can give off all kinds of
colorful light when it is carrying current. It is an ideal device which can indicate
the current direction. In electromagnetic experiments, all the experiments that
need to indicate the current direction can be shown by LED. We can make some
simple experiments by using LED directly. We can also make experimental
instruments with LED and other devices to solve some difficulties which we meet
with in teaching. s

2. The application of musical I1C

Musical IC has high sensitivity. Tt consumes very little power. A “detector of
faint direct current™ can be formed by equipping musical 1C with electric buzzer
which is highly sensitive, or with a loudspeaker using magnified signals. Musical
IC can be used to check the weaker current in experiment which needed. In this
ficld , musical IC is used very widely. For example, it can be used 1o check the
direct current produced by Voltaic cells, fruit cells, and  hand generalor, to check
the magnetic field produced by solenoid carrying a current and charge. discharge
of a capacitor, etc.

3. The application of electrical audio-visual media

The application of electrical audio-visual media gives a fresh impetus to the
development of electromagnelic experiments. Especially the CAI courseware, it
has great advantages that traditional experiments can not be compared with. For
one thing, it not only can imitate and demonstrate the details of the experiments,
and the phenomena which can not be seen easily, but also can imitate experiment
process, show the phenomena which can never be seen in traditional experiments.
Also it can synthesize many experiments and do systerns analysis.

Besides, clcetrical audio-visual media is very convenient to collect, store and
exchange information. With the development of science and technology, we can
make considerable progress in this field.

4. The application of digital meter

Digital meter has mostly taken the place of needle meters, with its great
advantages, such as high precision, complete function, convenient operation, etc.
It has been partly applied in ordinary physical experiments and the experiments
made in high school. We can delve further into this aspect.

5. The application of integrate power supply

The application of integrate power supply has basically replaced this kind of
power supply which is made up of separated devices with its better function,
lower cost and more convenient operation. In electromagnetic experiments many
types of power sources are needed. It is very uscful to adopt integrate power
supply. Firstly, it can notably improve the power supply function. Secondly, it can_

3



increase the precision. Thirdly, it can reduce the cost.  Finally it is convenicat to
be operated. Since they can be made simply, physics teachers can makc some
practical integrate power supply themselves according to the needs of teaching,

6. To recquip needle meter with arithmetic amplifier
Needle meters are mainly used in common physical teaching. But they has larger
crrors in measuring weak direct current and resistance. It can not m.easure the
alternating current which is lower 0.2 volt at all. The problem above can be solved
by applying arithmetic amplifier and using other devices cleverly, Doing this not
only can keep the advantages of former experiments, overcome the shortcomings
of former meter, but also can help the students to come into contact with the
electronic devices which have been widely used, increase their study intercsts and
improve the experimental teaching quality. It can also help the students to prepare
perceptual knowledge with their studies on electronic technigues.

With the development of science and technology, it will be an eternal task to
improve the physical experiments by using modern electronic techniques.
Key words
modern electronic techniques; innovation; LED; musical IC: field effect transistor,
arithmelic amplifier; digital 1C.



