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Electricity and magnetism

Oscillations and waves. Sound

Optical phenomena

Atomic and nuclear physics

Electricity and magnetism

Interaction  electric current –
- magnetic field

Electromagnetic induction



We can not see that a force acts on the wire. 
We will see that the wire is moving from 
which we can assume, or make a hypothesis, 
that there is a force acting on the wire. This 
is good way of training students how to 
analyze and teach them how to make wrong 
assumptions and conclusions.

If a strait wire, through which 
electric current flows, is set close 

to a magnet, we will see that a 
force acts on the wire.



Current frame is a 
conductor in the form of a 
rectangle, placed between 
the poles of a magnet and 
that can rotate around an 

axis...

Should the current frame always 
be in a form of a rectangle?



There is no application of the 
knowledge acquired earlier - the 
rule of the left hand. The 
information is given straight, 
without explanation. The same is 
with the case of B - branch.

Then, a magnetic force acts on 
the A - branch directed 

downwards.



Imagine, when the frame is in the 
position (v) if we disconnect the 
electric current and immediately 

connect again in the opposite 
direction. Then, the current goes 

into the B - branch, and comes 
out from the A - branch. A pair of 

forces is created which causes 
further rotating of the frame.
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if we disconnect the 
electric current and 
immediately connect 
it again in the 
opposite direction,
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The authors give two definitions for 
electric motor. They use different words, 
so the definitions are slightly different, 
for an experienced person. But for 
students, it can be confusing. Is this a 
new definition? Do I have to know both 
definitions? ...

Electric motor is a device in 
which the energy of the 
electricity is converted into 
kinetic energy (rotation),  that 
can be used for versatile 
electric devices.

Electric motor is a electric 
device with very simple 
construction, which converts 
the electrical energy into 
mechanical work.



electric motors which are in 
use, placed in different angles. 
In that way, they work more 
calm and have bigger turning 
effect.

What does "placed in different angles" 
mean?
What does "they work more calm" 
mean? And who are “they”? Motors or 
coils?
Does it mean that they rotate slower?



electromagnets rather then 
permanent magnets. Thus, 
they can work with 
alternating current.

Just by replacing the permanent 
magnets with electromagnets, they are 
able to use alternating instead direct 
current ???



2. 
3. What are the parts the commutator consists of?
4. How many times the commutator changes the 
direction of the current for each turn of the frame?
5. List few devices that use electric motor.
6. Which are the basic parts of an electric motor?
7. The electric motor converts the electric current into 
_________________.

Knowledge of the first lowest level 
according to the Bloom’s taxonomy



followingquestions:
...
What will happen if you change 
(rotate) the poles of the magnet?

If the students are supposed to give answers 
on the basis of the experiments and figures in 
the textbook then they can not give answer 
to this question, because it is not explained.

This can be a new task, new experiment for 
the students, but not question.



In order to obtain higher voltage 
(higher current) it is necessary to:

This is also a good ground for same voltage-
current misconception.



How can we obtain electric current 
in the conductor?

Another sentence which may give 
rise to development of  the voltage-
electric current misconception.



The scheme of the change of the 
induced voltage (electromagnetic 
force) and the induced electric 
current, when the frame rotates is 
shown in fig 17.2.

All of a sudden the authors introduce a concept 
"electromagnetic force", which is confusing.
There three errors.
1.“electromagnetic force” -> "electromotive 
force".
2. Didactical point of view. This concept should 
have been introduced earlier.
3. Scheme -> diagram



direction of the magnetic field and 
the normal of the plane in which the 
frame lies. The angle α is equal to the 
angle between the plane and the 
horizontal direction.

The difference between α and Angle (Frame, Horiz.) is 90o



1. Angle α in time units
2. Wrong values on the horizontal axis

... on the horizontal axis of the diagram 
are the values for the angle α



EMF ???

... on the vertical axis of the diagram 
are the values for the EMF (U)…

Voltage – current misconception

... but the voltage and the current 
gradually decrease …



One hertz is one period per second.
The alternating current have 
significant advantages compared to 
the direct one. Before all, it is easier 
to produce it then the direct current.

1 H z 

The voltage and the current can 
have the same frequency ... In this 
case we say  that there is not phase 
difference between the voltage and 
the current.

In practice, instead of one frame, a 
coil with many loops is used, 
because the induced voltage is 
proportional with the number of the 
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Recall that the electric energy in 
cars is produced by alternators.

The children can not recall an information if 
it is not given before. Instead, they can be 
given a task, to obtain an information how 
the electric energy is produced in the cars.

The alternating voltage in the cars 
is transformed into direct voltage 
by the semiconductor diode.

The students will learn about 
semiconductors and diodes later. 



See fig. 17.9 and answer how the 
electric current depends on the 
number of loops.



Place the primary coil on the 
core of the transformer and 
plug it into the mains with 
voltage of 220 V.

The authors propose to the children 
to use the mains and voltage of 220 
V very easy, without any safety 
recommendations. 

Take cooper wire 3 m long, 
make 5 loops, connect it to a 
voltmeter and look at the 
scale. What is the voltage? 
Add more and more loops 
read the voltage for each 
change of the loops.



core place coil with 500 loops. 
Connect light bulb with 
operating voltage of 220 V. On 
the other side make 5 loops 
and connect light bulb with 
operating voltage of 3,5 V. The 
coil with 500 loops connect to 
the mains.

It is not possible to see how to build 
the circuit. One can only guess.



Conclusion

Do physics textbook writers 
understand physics?



Conclusion


