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© Fruhmann GmbH, Austria

EOS 1.1EOS 1.1

100 mA =

6V =

+

-

PTC RESISTORPTC RESISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB PTC Resistor

Additionally required:
1x Meter
1x Voltage supply
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EOS 1.2EOS 1.2

10 mA =

6V =

+

-

NTC RESISTORNTC RESISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB NTC Resistor

Additionally required:
1x Meter
1x Voltage supply
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EOS 1.3EOS 1.3

100 mA =

6V =

+

-

LIGHT-DEPENDENT RESISTOR (LDR)LIGHT-DEPENDENT RESISTOR (LDR)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB photo resistor (LDR)

Additionally required:
1x Meter
1x Voltage supply
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EOS 1.4EOS 1.4

10V =

8V =

+

-

MEASURING LUMINOUS INTENSITYMEASURING LUMINOUS INTENSITY

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 10 kOhm
1x PIB photo resistor (LDR)

Additionally required:
1x Meter
1x Voltage supply
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EOS 1.5EOS 1.5

30V =

0...12V =

+

-

30mA =

VDR RESISTORVDR RESISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 100 Ohm
1x PIB varistor (VDR)

Additionally required:
2x Meter
1x Voltage supply
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EOS 1.6EOS 1.6SOLAR CELLSOLAR CELL

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Connecting lead, red
1x Connecting lead, blue
1x Solar cell, in plastic housing
1x PIB motor

Additionally required:
1x Meter
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EOS 2.1EOS 2.1

8V =

+

-

SILICON DIODESILICON DIODE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb, 10V/50mA
1x PIB Si diode

Additionally required:
1x Voltage supply
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EOS 2.2EOS 2.2

8V =

+

-

10V =

FORWARD VOLTAGE OF AFORWARD VOLTAGE OF A
SILICON DIODESILICON DIODE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb, 10V/50mA
1x PIB Si diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 2.2.1EOS 2.2.1

8V =

+

-

30mA =

3V =

CHARACTERISTIC LINES OFCHARACTERISTIC LINES OF
SEMICONDUCTOR DIODESSEMICONDUCTOR DIODES

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with socket
1x PIB resistor 100 Ohm
1x PIB Si diode

Additionally required:
2x Meter
1x Voltage supply



����������������������������		

��������		��

		

��������������������������		������������		

 
��������		�
���
���������

 

������		����������		

�

�

��������������	�������	������������������	�������	���	��	����������	�����������	����
�����������

���������	�������	������������	��� ������	�!�

�

�

�������		

����	�����������	���������	��������������������	!��

�

���������������������������������������������	����������!��

"������	��������	���	�����	����������	!��

�������������#$$�Ω����������������������	��������������!��
�

����������������������������������������������������

�����������������������������������%�&�'���	��!��

�

��������������������������%$����'���	��!�

�

�������������		

��(!)!���������������������	����������	�������!������������������������������	������������

���������������������������������	�����������	������������	�����������������!������

��������	��	�������	���	��	����������������	����������!�

	 	

&�������*�	�&+�� � $
#� $
,� $
%� $
-� $
.� $
/� $
0� �

)����	���	��	�����*�	���+� 1!� 1!!� 1!!� 1!!� 1!!� 1!� 1!� �

���������������������������������	������������	�������	���������������	������	�������

��		�����!�

�

�������������	

��������������������������������
���������	���������������#$$�Ω���������������������
���������.$$�Ω!�����
�����������������	��������	���	�����	����������	!�������������
���������������2�������	�������������������	��������������������������������	������������

����	�������	��	����������!�������������������	��������3����	����������!�

�

&�������*�	�&+�� � $
#� $
,� $
-� $
4� #
$� #
,� #
-� #
/	

)����	���	��	�����*�	���+� 1!� 1!!� 1!!� 1!!� 1!!� 1!� 1!� 1!�

��������������������������������������	��������������	������������	������	�������

��		�����!�

�

�������������	

����
���������	�����	�����(�������������	��������	�	�	���	�����	����������	��	����(!)!�

����������#$����������������!��

��������������	����	���������������������������������	��	���������������� ������	��!��

"������������������������������������������	����������������������	����������������

�����	�����	�	���	�����	����������	!�

 

� �!"#$� ����

���������	�������������������	�������������	����	��������	�����������������������������!��

"�����������	���������	��	���	���������������������������������������������	����������
�����

�����������������	���������������	�������	�����!��

5��������������������������	����������������	�
������������������������������	�
��������	�	�	�
��	�����	����������	!�



© Fruhmann GmbH, Austria

EOS 2.3EOS 2.3

0...8V =

+

-

10V =

DIODES PROTECT METERS DIODES PROTECT METERS 

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
3x PIB wire, straight
2x PIB wire, T-shaped
4x PIB wire, angled, with socket
1x PIB resistor 100 Ohm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB Si diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 2.4EOS 2.4

0...6V =

+

-

LIGHT-EMITTING DIODE (LED)LIGHT-EMITTING DIODE (LED)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb, 10V/50mA
1x PIB LED red

Additionally required:
1x Voltage supply
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EOS 2.4.1EOS 2.4.1

0...6V =

+

-
30mA =

10V =

FORWARD VOLTAGE OF AN LEDFORWARD VOLTAGE OF AN LED

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with socket
1x PIB resistor 500 Ohm
1x PIB LED red

Additionally required:
2x Meter
1x Voltage supply
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EOS 2.5EOS 2.5

6V = (~)

+ (~)

- (~)

POLARITY INDICATORSPOLARITY INDICATORS

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 500 Ohm
1x PIB resistor 1 kOhm
2x PIB LED red

Additionally required:
1x Voltage supply
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EOS 2.5.1EOS 2.5.1

FG 4V 

(+) (-) (~)

(-) (+) (~)

POLARITY INDICATORS UNDERPOLARITY INDICATORS UNDER
VARIBABLE FREQUENCY ACVARIBABLE FREQUENCY AC

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled
2x PIB lamp socket E10
2x Light bulb 10V/50mA
2x PIB Si diode

Additionally required:
1x Function generator
1x Voltage supply
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EOS 2.6EOS 2.6

0...10V =

+

-

10V =

ZENERDIODESZENERDIODES

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb, 10V/50mA
1x PIB Zener diode

Additionally required:
1x Voltage supply
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EOS 2.7EOS 2.7

0...10V =

+

-

10V =

STABLILIZING VOLTAGESTABLILIZING VOLTAGE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
1x PIB wire, T-shaped, with socket
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb, 10V/50mA
1x PIB Zener diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 3.1EOS 3.1

8V =

+ (-)

- (+)

DOES A TRANSISTOR DOES A TRANSISTOR 
CONSIST OF TWO DIODES?CONSIST OF TWO DIODES?

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
3x PIB connector
3x PIB wire, straight
2x PIB wire, angled
2x PIB lamp socket
2x Light bulb 10V/50mA
1x PIB transistor NPN, base left

Additionally required:
1x Voltage supply
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EOS 3.1.1EOS 3.1.1

8V =

+ (-)

- (+)

RESPONSE OF A PNP TRANSISTORRESPONSE OF A PNP TRANSISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
3x PIB connector
3x PIB wire, straight
2x PIB wire, angled
2x PIB lamp socket
2x Light bulb 10V/50mA
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.2EOS 3.2

8V =

+ 

- 

BASE CURRENT ENABLESBASE CURRENT ENABLES
COLLECTOR CURRENTCOLLECTOR CURRENT
(NPN TRANSISTOR)(NPN TRANSISTOR)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
5x PIB wire, straight
1x PIB wire, T-shaped
2x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB lamp socket
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB transistor NPN, base left

Additionally required:
1x Voltage supply
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EOS 3.2.1EOS 3.2.1

8V =

+ 

- 

BASE CURRENT ENABLESBASE CURRENT ENABLES
COLLECTOR CURRENTCOLLECTOR CURRENT
(PNP TRANSISTOR)(PNP TRANSISTOR)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
5x PIB wire, straight
1x PIB wire, T-shaped
2x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB lamp socket
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply



��������������������		

����		������������

������������

����������������		

��



��		����

����		������

��������

 
��������		�
���
���������

 

��������������������

�

�

�������������������������������������	����������

�

�

���������

�

����	�����������	���������	��������������������	���

�

�	������������������ !�"������������#�$���
�%��������%����

����������������&��������������������������������	�������

�����������%��	������������������

�

�����'(������)����*����+�������	�����	���+����	��������

 
�

�������������

�

�������%������	������������������������������	�����������������

���������������������*������,%��������

�

����������		�����	�)�����	��������'	��������+�����	��������%���������		������������������

�����������������-.�*Ω���

�������%���������

�

���������/���������/������	����������������������	�����������������	�����	���	�������

��������������/���������/������	���������	����,����	����

�

�

�

�

�

�

�

�

�

� �!"#$� ����

��������������������	����������������������������	�����������	����

������������	����*��������������������	��%���������

�



© Fruhmann GmbH, Austria

EOS 3.3EOS 3.3

8V =

+ 

- 

100mA =30mA =

THE TRANSISTOR ASTHE TRANSISTOR AS
AN AMPLIFIERAN AMPLIFIER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
4x PIB wire, straight
1x PIB wire, T-shaped
2x PIB wire, angled, with socket
1x PIB lamp socket
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB resistor 47 kOhm
1x PIB transistor NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.1EOS 3.3.1

10V =

+ 

- 

30mA = 30mA =

BASE CIRCUITBASE CIRCUIT
(CURRENT AMPLIFICATION)(CURRENT AMPLIFICATION)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
3x PIB connector
3x PIB wire, straight
1x PIB wire, T-shaped
4x PIB wire, angled, with scoket
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 500 Ohm
1x PIB battery 1.2V
1x PIB potentiometer 470 Ohm
1x PIB transistor NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.2EOS 3.3.2

10V =

+ 

- 

10V = 1V =

BASE CIRCUITBASE CIRCUIT
(VOLTAGE AMPLIFICATION)(VOLTAGE AMPLIFICATION)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, straight, with socket
1x PIB wire, T-shaped, with socket
1x PIB wire, T-shaped
3x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 500 Ohm
1x PIB battery 1.2V

1x PIB potentiometer 470 Ohm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.3EOS 3.3.3

8V =

+ 

- 

100 mA=

30mA =

COLLECTOR CIRCUITCOLLECTOR CIRCUIT
(CURRENT AMPLIFICATION)(CURRENT AMPLIFICATION)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
4x PIB wire, straight
1x PIB wire, straight, with socket
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB wire, interrupted, with socket
1x PIB resistor 100 Ohm
1x PIB resistor 500 Ohm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.4EOS 3.3.4

8V =

+ 

- 

10V =

10V=

COLLECTOR CIRCUITCOLLECTOR CIRCUIT
(VOLTAGE AMPLIFICATION)(VOLTAGE AMPLIFICATION)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
4x PIB wire, straight, with socket
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 100 Ohm
1x PIB resistor 500 Ohm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.5EOS 3.3.5

8V =

+ 

- 

100mA =

30mA=

EMITTER CIRCUITEMITTER CIRCUIT
(CURRENT AMPLIFICATION)(CURRENT AMPLIFICATION)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
4x PIB wire, straight
1x PIB wire, straight, with socket
3x PIB wire, T-shaped
1x PIB wire, interrupted, with sockets
2x PIB wire, angled
1x PIB resistor 100 Ohm
1x PIB resistor 500 Ohm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.6EOS 3.3.6

6V =

+ 

- 

30mA = 100mA =

TRANSFER CHARACTERISTICTRANSFER CHARACTERISTIC
OF A NPN TRANSISTOROF A NPN TRANSISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
1x PIB wire, T-shaped
1x PIB wire, interrupted, with sockets
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.7EOS 3.3.7

6V =

+ 

- 

30mA = 100mA =

TRANSFER CHARACTERISTIC TRANSFER CHARACTERISTIC 
OF A PNP TRANSISTOROF A PNP TRANSISTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
1x PIB wire, T-shaped
1x PIB wire, interrupted, with sockets
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor, PNP, base left

Additionally required:
2x Meter
1x Voltage supply
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EOS 3.3.8EOS 3.3.8

10V =

+ 

- 10V=

10V=

FG  

0,2 Hz

ADJUSTING THE OPERATING POINTADJUSTING THE OPERATING POINT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
6x PIB wire, straight
1x PIB wire, straight, with socket
3x PIB wire, T-shaped
1x PIB wire, interrupted, with sockets
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA

1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Voltage supply
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A base current at an NPN�transistor can only effect an amplification if it flows in the direction 

of the base�emittor.  

A current cannot flow in the opposite direction because the base�emittor path functions as a 

diode. If an A.C. is applied to the base and the emittor, only half a period can result in a base 

current and thus in an amlified collector current.  

The other half period remains completely ineffective.  

In the second experiment the possiblity of how this half period and thus the complete period of 

the A.C. can be amplified is introduced. 
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Wir bauen die Schaltung gemäß der Abbildung auf.  

 

Die beiden Voltmeter werden mit dem Messbereich 

10 V = verwendet. 

 

Nach Anlegen von 10 Volt Gleichspannung 

entfernen wir den Widerstand 10 kΩ und drehen 

den Regelknopf des Drehwiderstandes ganz im 

Uhrzeigersinn (maximaler Widerstandswert). 
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The signal generator is adjusted to 0,2 Hz triangular. The voltage UE should be 2 Volt. 

The two measuring devices are watched. 




During the positive half period the incandescent lamp glows. The voltage UA at the load 

resistor (incandescent lamp) is proportional to UE during this half period.  

During the negative half period the voltage at the incandescent lamp remains 0, this 

half period remains ineffective. 
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The output voltage of the signal generator is adjusted to 0. The resistor 10 kΩ is 

inserted and the adjustment knob of the variable resistor is turned in such a way that 

the voltmeter which measures the voltage at the load resistor (incandescent lamp) 

indicates a voltage UA of 5 Volt.  

 

Now the generator is adjusted to 1 Volt. 




The voltage UA is proportional to UE during the complete period. 

 
 

 !�"#$%�!��



If the operating point is at base current 0 half a period of the base A.C. remains ineffective. 

If a base D.C. is produced by remains of a base voltage divider and A.C. is interfered with it, 

the operating point is differnt.  

Thus it can achieve that the output voltage UA of the transistor circuit is proportional input 

voltage UE (A.C.). 

�
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EOS 3.3.9EOS 3.3.9

8V =

+ 

- 

100mA=

30mA=

FG  

0,2 Hz

DISTORTION-FREE AMPLIFICATIONDISTORTION-FREE AMPLIFICATION
THROUGH QUIESCENT BASE CURRENTTHROUGH QUIESCENT BASE CURRENT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
6x PIB wire, straight
2x PIB wire, straight, with socket
1x PIB wire, T-shaped, with socket
2x PIB wire, T-shaped
1x PIB wire, interrupted, with sockets
2x PIB wire, angled, with socket
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA

1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor, NPN, base left

Additionally required:
2x Meter
1x Function generator
1x Voltage supply
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EOS 3.4EOS 3.4

8V =

+ 

- 

LIGHT-TRIGGERED ALARMLIGHT-TRIGGERED ALARM

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
1x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB lamp socket
1x Light bulb 10V/50mA
1x PIB rheostat10 kOhm
1x PIB photo resistor (LDR)
1x PIB buzzer
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.5EOS 3.5

8V =

+ 

- 

BASE VOLTAGE DIVIDERBASE VOLTAGE DIVIDER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB lamp socket
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB rheostat10 kOhm
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.6EOS 3.6

8V =

+ 

- 

BURGLAR ALARM USING TRIP WIREBURGLAR ALARM USING TRIP WIRE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB buzzer
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.7EOS 3.7

8V =

+ 

- 

AUTOMATIC LIGHTINGAUTOMATIC LIGHTING

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB photo resistor (LDR)
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.8EOS 3.8

8V =

+ 

- 

ALARM TRIGGERED BY AALARM TRIGGERED BY A
LIGHT BARRIERLIGHT BARRIER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB photo resistor (LDR)
1x PIB buzzer
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.9EOS 3.9

8V =

+ 

- 

FIRE ALARMFIRE ALARM

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB potentiometer 10 kOhm
1x PIB NTC resistor
1x PIB buzzer
1x PIB transistor PNP, base left

Additionally required:
1x Voltage supply
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EOS 3.10EOS 3.10

8V =

+ 

- 

10V =

ELECTRIC THERMOMETERELECTRIC THERMOMETER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
1x PIB wire, straight, with socket
3x PIB wire, T-shaped
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB potentiometer 10 kOhm
1x PIB NTC resistor
1x PIB buzzer
1x PIB transistor PNP, base left

Additionally required:
1x Meter
1x Voltage supply
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EOS 4.1EOS 4.1

8...12V =

+ 

- 

ELECTRIC CHARGE STORAGEELECTRIC CHARGE STORAGE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB capacitor 1000 µF

Additionally required:
1x Voltage supply
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EOS 4.2EOS 4.2

8V =

+ 

- 

A CAPACITOR SUPPLIESA CAPACITOR SUPPLIES
BASE CURRENTBASE CURRENT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 1000 µF
1x PIB transistor NPN, Base left

Additionally required:
1x Voltage supply
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EOS 4.3EOS 4.3

8V =

+ 

- 

CAPACITANCECAPACITANCE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 100 µF
1x PIB capacitor 1000 µF
1x PIB transistor NPN, Base left

Additionally required:
1x Voltage supply
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EOS 4.3.1EOS 4.3.1

10V =

+ 

- 

TIME SWITCHTIME SWITCH

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
1x PIB connector
2x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB switch ON/OFF
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 10 µF
1x PIB capacitor 1000 µF
1x PIB transistor NPN, Base left

Additionally required:
1x Voltage supply
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EOS 4.4EOS 4.4

8V =

+ 

- 

A CAPACITOR BLOCKS DCA CAPACITOR BLOCKS DC

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 1000 µF
1x PIB transistor NPN, Base left

Additionally required:
1x Voltage supply
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EOS 4.5EOS 4.5

9V

+ (-) (~)

- (+) (~)

HALF-WAVE RECTIFICATIONHALF-WAVE RECTIFICATION

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
5x PIB wire, straight
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB Si diode

Additionally required:
1x Voltage supply
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EOS 4.6EOS 4.6

6V

~

SMOOTHING RECTIFIED VOLTAGESMOOTHING RECTIFIED VOLTAGE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x Earphone
1x PIB capacitor 1000 µF
1x PIB wire with jack bush
1x PIB Si diode

Additionally required:
1x Voltage supply
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EOS 4.7EOS 4.7

9V

+ (-) (~)

- (+) (~)

CAPACITORS AS AC RESISTORSCAPACITORS AS AC RESISTORS

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 100 Ohm
1x PIB capacitor 10 µF
2x PIB LED red

Additionally required:
1x Voltage supply



��������������������		����		����		��

��������������		

 
��������		�
���
���������

 



����		����

		
�

�

�

����	��	����������������������������������������������

�

�

�

�������		

	

����	�����������	���������	���������

�����������	���

�

�����������������������	����������������

���	������������������� ��!���	��	������

��		�����	��������������������������

�

"��������������	��� ��������	�	��#�����#�

��������������	����������������������

�

�

��
����������	

	

�����������������	�������������������	������������������� ��!���	��	��������		�����	��

������������������������

$���%&����	��������	���������������	�������������������	��#������

	

	

'������������������(����������%&��������#�����������������

%������������������(����������%&��������#�����������������

�

��
����������		

	

����������������	

	

	

	

�������	

)����%&�������������������������������

"	������� ������%&���������	� �*+���������������	����

$������		�����������	�����������������#������	�������#������ �����

�

$��������	���#�����%&����	������������������������#�����#������

�

 

 

�����������	����	��	���������������������������������������������������

�



© Fruhmann GmbH, Austria

EOS 4.7.1EOS 4.7.1

3V..6V..12V

~

30mA ~

10V ~

CAPACITIVE RESISTANCECAPACITIVE RESISTANCE
AT 50 Hz ACAT 50 Hz AC

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB capacitor 1 µF

Additionally required:
2x Meter
1x Voltage supply
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A steady alternating current flows through a condenser with A.C.  

The condenser reacts lide a resistor.  

 

The next experiment will find out which amount of resistance a condenser has if an A.C. source 

of 50 Hz is applied to it. 

 

 

��������

�

Arrange the wiring according to the 

illustration.  

 

The voltmeter measures the voltage at the 

condenser and is used in the 10 V ~ range.  

 

The ammeter is used in the 30 mA ~ range.  

 

If the applied voltage is 12 V, the voltmeter is 

used in the 30 V ~ range. 
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The current flowing through the condenser is measured for three different A.C. voltages 

between 3 Volt and 12 Volt and then its amount of resistance is defined. 

 
Voltage U (in V) 3 6 12 

Current intensity (in mA) ........ ........ ........ 

Current intensity (in A) ........ ........ ........ 

Amount of resistance R (in Ω) ........ ........ ........ 

 

 

The condenser 1 µF is replaced by the condenser 2 µF and the experiment is repeated. 

 
Voltage U (in V) 3 6 12 

Current intensity (in mA) ........ ........ ........ 

Current intensity (in A) ........ ........ ........ 

Amount of resistance R (in Ω) ........ ........ ........ 

 

 

 

 

  

 

 



����������������������		��

��

������������

��������

��������������

 
© Fruhmann GmbH, Austria 

 

����

��������������

 

 

�

�

�

���� !�"�� The voltage provided by the unit may deviate from the nominal voltage (no/load 

voltage) with power units with a fixed voltage. 
 

 

 

#��� !�"�� For explaining the factor 3200 in the formula: 

 

   1  1 

 RC=   =   

   ωC  2πf*C 

 

      1                       1 

 For 50 Hz and C in µF holds: RC =  =  3*2*10³*   

           100*π*10/6*C   C 

 

 
 
 
 
 

 

 

 
 

�$�"%&'�$���  

The condenser behaves like a resistor at A.C. voltage. There is a permanent flow of A.C. 

which is proportional to the applied voltage and to the capacitance of the condenser at a 

certain frequency of the A.C. (e.g. 50 Hz). The resistance of the condenser is indirectly 

proportional to the capacitance. 

 

The following formula holds true for 50 Hz: 

 

   3200  3200*l 

 C =   =   C in µF 

   R  U  
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EOS 4.7.2EOS 4.7.2

FG 1 kHz

~

100mA ~

10V ~

CAPACITIVE RESISTANCECAPACITIVE RESISTANCE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB capacitor 1 µF
1x PIB capacitor 2 µF

Additionally required:
2x Meter
1x Function generator
1x Voltage supply
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EOS 4.8EOS 4.8

10V =
5V =

+ 

- 

CHARGED CONDENSERSCHARGED CONDENSERS
CONNECTED IN SERIESCONNECTED IN SERIES

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
4x PIB connector
1x PIB wire, straigh
1x PIB capacitor 100 µF
1x PIB capacitor 1000 µF

Additionally required:
1x Meter
1x Voltage supply
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EOS 4.9EOS 4.9

30mA ~

9V

~

30V ~

CAPACITORS CONNECTED IN SERIESCAPACITORS CONNECTED IN SERIES
(DETERMINING CAPACITANCE)(DETERMINING CAPACITANCE)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
1x PIB wire, straight, with socket
2x PIB wire, angled, with socket
1x PIB wire, interrupted, with sockets
1x PIB capacitor 1 µF
1x PIB capacitor 2 µF

Additionally required:
2x Meter
1x Voltage supply
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EOS 4.10EOS 4.10

9V

~

30V ~

30mA ~

CAPACITORS CONNECTEDCAPACITORS CONNECTED
IN PARALLELIN PARALLEL

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
4x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB capacitor 1 µF
1x PIB capacitor 2 µF

Additionally required:
2x Meter
1x Voltage supply
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EOS 4.11EOS 4.11

6V

~

10V ~

30mA ~

AC RESISTORS CONNECTEDAC RESISTORS CONNECTED
IN SERIESIN SERIES

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
1x PIB wire, straight, with socket
2x PIB wire, angled, with socket
1x PIB wire, interrupted, with sockets
1x PIB resistor 1 kOhm
1x PIB capacitor 2 µF
1x PIB for coil with 800 turns
1x Coil with 800 turns, blue
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
2x Meter
1x Voltage supply
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The following holds true for the series connection of Ohmic resistors: the total resistance 
equals the sum of the component resistances, the total voltage equals the sum of the 
component voltages.  
In this experiment the more complicated rules for A.C. resistors are to be introduced. 
 
 
���������

�

Arrange the wiring according to the illustration.  
 
The voltmetermeasures the voltage at the A.C. resistors 
and is used in the 10 V ~ range.  
 
The ammeter is used in the 30 mA ~ range.  
 
An A.C. source of 6 Volt is applied. 
 
 
����������������  
 

First the A.C. resistance of the condenser 2 µF at 50 Hz is defined by experiment.  
To do so the Ohmic resistor 1 kΩ (insert conncting lead in A and B) is bridged and the 
voltage at the condenser as well as the current intensity are measured.  
 
The ratio is formed for calculating the Ohmic resistance. 
 
Voltage U = ........ V 

Current intensity l = ........ mA = ........ A 

 
         U 
Amount of resistance RC = — = ........ Ω 

           l 
�
�������������

�

The bridge at the Ohmic resistor is removed. The component voltages at the Ohmic 
resistor and at the condenser are measured by means of the voltmeter. 
�

Applied A.C. voltage: ........ V 
Component voltage at Ohmic resistor (voltmeter at A and B): UR = ........ V 
Component voltage at condenser (voltmeter at B and C): UC = ........ V 
 
The sum of the component voltages is larger than the total voltage. 
 
The result is compared with the formula: 
 
 ________ 
Utot = √ UR² + UC² 



������������������		��������		



��������������

��

����������������

 
© Fruhmann GmbH, Austria 

 

��		������

������

 
 
�
������������  
 

The current intensity is measured. 
�

Current intensity l = ........ mA = ........ A 
Total voltage U = ........ V 

 
The total resistance of the series connection is calculated by means of the current 
intensity. 
 

U 
R tot= — = ........ Ω 

I 
 
It can be seen that the total resistance cannot be calculated as the sum of the 
component resistances. Compare the result with the formula 
 

_________ 
Rtot = √ RR² + RC² 
 

 
�
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The condenser is replaced by the PI;coil with 800 turns with closed iron core 
(U;shaped core with yoke held by camp strap) and the experiments are repeated.  
 
The results are similar to the experiments with the condenser, but the deviations from 
the formula are considerable.  
The reason for the deviation is the Ohmic resistor of the coil which is not taken into 
account. 
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The total resistance cannot be calculated as the sum of the component resistances with a 
series connection of A.C. resistors like condenser or coil.  
The sum of the component resistances does not equal the total resistance either. 


���� The voltage provided by the unit may deviate from the nominal 
voltage (no;load voltage!) with power units with a fixed voltage. 
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EOS 4.12EOS 4.12

9V

~

30mA ~

10V ~

OHMIC RESISTORS, COIL ANDOHMIC RESISTORS, COIL AND
CAPACITOR IN AN AC CIRCUITCAPACITOR IN AN AC CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
2x PIB wire, straight, with socket
2x PIB wire, angled, with socket
1x PIB wire, interrupted, with sockets
1x PIB resistor 1 kOhm
1x PIB capacitor 2 µF
1x PIB for coil with 2x 800 turns
1x Coil with 2x 800 turns, red
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
2x Meter
1x Voltage supply
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The total resistance of a series connection of an Ohmic resistor, a condenser and a coil is to be 
determined. 
 
���������

Arrange the wiring according tot he illustration.  
 
The PI�coil with 2 x 800 turns is provided with the closed 
iron core (U�shaped core with yoke held by clamp strap).  
 
The voltmeter is used in the 10 V ~ range and measures 
the individual component voltages as well as the total 
voltage.  
The ammeter is used in the 30 mA ~ range. An A.C. source 
of 9 Volt is applied. 
 
����������� ��  

The component voltages and the total voltage are metered. 
Component voltage at Ohmic resistor (voltmeter at A and B) : UR = ........ V 
Component voltage at condenser (voltmeter at B and C) : UC = ........ V 
Component voltage at the coil (voltmeter at C and D): UL = ........ V 
Total voltage (voltmeter at A and D): Utot = ........ V 
 
The sum of the component voltages is calculated and compared with the total voltage. 
The sum of the component voltage is larger! 
 

����������� ��  
The resistances are determined. For that purpose the current intensity in the series 
connection must be measured. The ratios U/I are the amounts of resistance. 
Current intensity l = ........ mA = ........ A 
Ohmic resistance R = UR/L = ........ Ω 
Resistance of the condenser RC = UC/l = ........ Ω 
Resistance of the coil RL = UL/l = ........ Ω 
Total resistance Rtot = Utot/l = ........ Ω 
 
The sum of the resistances does not equal the total resistance either. 
 

 
 
�

 
 
 
 

�! ��The voltage provided by the unit may deviate from the nominal voltage 
(no�load voltage!) with power units with a fixed voltage. 

 

 

�!�"#$%�!��� 
The total resistance of A.C. resistors connected in series cannot be calculated as the sum 
of the component resistances. The phase displacement occuring at A.C. requires a much 
more complicated calculation of the total resistance. 
 
The total resistance can be calculated by means of complex numbers (the Ohmic resistance 
of the coil is not taken into account in this case). 
       i 
 Ztot = R + iωL + —— 
       ωC 
The amount Z of the resistance then is  
 
        ______________ 
  /    i 
 Z =√ R²+(ωL+—— )² 
      ωC 
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EOS 4.13EOS 4.13

FG 

~

10V ~

100 Hz..

3 kHz

10V ~FG 

~

100 Hz..

3 kHz

FILTERFILTER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
2x PIB wire, angled, with socket
1x PIB resistor 100 Ohm
1x PIB resistor 500 Ohm
1x PIB capacitor 1 µF
1x PIB capacitor 2 µF

Additionally required:
1x Meter
1x Function generator
1x Voltage supply
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EOS 5.1EOS 5.1

6V

+ (-) 

- (+) 

PRINCIPLE OF FULL-WAVEPRINCIPLE OF FULL-WAVE
RECTIFICATIONRECTIFICATION
(MID-POINT TAPPING(MID-POINT TAPPING

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
1x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
3x PIB connector
5x PIB wire, straight
1x PIB wire, straight, with socket
4x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 500 Ohm
2x PIB Si diode
1x PIB LED red
1x PIB for coil with 800 turns
1x Coil with 800 turns, blue
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
1x Voltage supply
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EOS 5.2EOS 5.2

12V

~

10V ~

APPLICATION OF FULL-WAVEAPPLICATION OF FULL-WAVE
RECTIFICATIONRECTIFICATION

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electomagnetism

Material:
1x Plug-in panel
1x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
3x PIB connector
5x PIB wire, straight
1x PIB wire, straight, with socket
4x PIB wire, T-shaped
2x PIB wire, angled, with socket
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x Earphone
1x PIB capacitor 1000 µF
1x PIB wire with jack bush
2x PIB Si diode
1x PIB for coil with 800 turns
1x Coil with 800 turns, blue
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
1x Meter
1x Voltage supply
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EOS 5.3EOS 5.3

6V

+ (-) (~)

- (+) (~)

BRIDGE CIRCUITBRIDGE CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
1x PIB connector
3x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 500 Ohm
1x Earphones
1x PIB capacitor 1000 µF
1x PIB Bridge rectifier
1x PIB wire with jack bush
1x PIB LED red

Additionally required:
1x Voltage supply



����������������������		��

��

��

 
��������		�
���
���������

 

��������

������

�

����������

�

����	�����������	���������	��������������������	���

�

������	��	���������µ�����	��������	���������

�

�������������������	������	�� ������������

����� ����!����������������"��	���"�����#$�

�

�

���������������

�

����"�����%��"����� �����%�������������������		����������
�����	�����%��"�������&���

���� ����� �������������������	�� ��������"�����%��"����%���������	������!'()#��������

	�����%��"������������%�����

����'()�������������	��������������

����'()���	�����*+&,������������ �����	�������������������	�� �������������������	����

����'()��������

�

�

����������������

�

����"�����%��"����� �����%�������������������		���������&
�����	�����%��"�����������

���� ����� �������������������	�� ��������"�����%��"����%���������	������!'()#��������

	�����%��"������������%�����

������	�������������	�"�����������������������	����

-�����������������'()��������	�����*+&,������������ �����

�

�

����������������

�

���������""����������'()��� �����*+&,������������ ��������������..�	�����	����	����������

�	��������"��	���/������������������ ���0�

�

������..�	�����	���������������������	�������� �"�������"�������	��"����	����������

������	��������

���������	���	��	������������������"������%��
�����	�����������"�������	�
��	��

���������������

������ �������	����	�����������	��������"��	���

�

�

���������������

�

������	��	��������	�������!��������������"�������$#���

/�������������..�	�����	������""�����0��

�

����)��������������	������������	��	�����

�

�

�

�

�

���� !"������

�������������		�����	������	���	�����������������	��� �%�������!������������,"��	��

��""�	�#
��������	����� �����	������� ���������� ��	�����"�	�	����!������#��

1"�		�	���



© Fruhmann GmbH, Austria

EOS 5.3.1EOS 5.3.1

FG  

Sinus

0,1 Hz

AC BRIDGE CIRCUITAC BRIDGE CIRCUIT
(VARIABLE FREQUENCY)(VARIABLE FREQUENCY)

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 500 Ohm
1x PIB Bridge rectifier
1x PIB LED red

Additionally required:
1x Function generator
1x Voltage supply
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EOS 6.1EOS 6.1

8V =

+ 

- 

BISTABLE MULTIVIBRATORBISTABLE MULTIVIBRATOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
2x PIB wire, straight, with socket
4x PIB wire, T-shaped+
4x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 6.2EOS 6.2

8V =

+ 

- 

CAPACITOR DISCHARGECAPACITOR DISCHARGE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
6x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB capacitor 100 µF
1x PIB capacitor 1000 µF
1x PIB transistor NPN, base left

Additionally required:
1x Voltage supply
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EOS 6.3EOS 6.3

8V =

+ 

- 

A CAPACITOR PREVENTSA CAPACITOR PREVENTS
BASE CURRENTBASE CURRENT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
6x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB capacitor 1000 µF
1x PIB transistor NPN, base left

Additionally required:
1x Voltage supply
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EOS 6.4EOS 6.4

8V =

+ 

- 

MONOSTABLE MULTIVIBRATORMONOSTABLE MULTIVIBRATOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
3x PIB connector
7x PIB wire, straight
2x PIB wire, straight, with socket
4x PIB wire, T-shaped
1x PIB wire, T-shaped, with socket
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 1000 µF
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 6.5EOS 6.5

8V =

+ 

- 

FLASHING CIRCUITFLASHING CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
1x PIB wire, straight, with socket
4x PIB wire, T-shaped
4x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB capacitor 100 µF
1x PIB capacitor 1000 µF
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 6.6EOS 6.6

8V =

+ 

- 

MULTIVIBRATOR MUSICMULTIVIBRATOR MUSIC

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
4x PIB wire, T-shaped
4x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB rheostat 10 kOhm
1x Earphones
1x PIB capacitor 0.1 µF
1x PIB capacitor 1 µF
1x PIB wire with jack bush
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 6.7EOS 6.7

8V =

+ 

- 

MUSIC CONTROLLED BY LIGHTMUSIC CONTROLLED BY LIGHT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
4x PIB wire, T-shaped
4x PIB wire, angled, with socket
2x PIB wire, angled
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB photo resistor (LDR)
1x Earphones
1x PIB capacitor 0.1 µF
1x PIB capacitor 1 µF
1x PIB wire with jack bush
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 6.7.1EOS 6.7.1

8V =

+ 

- 

MUSIC CONTROLLED BYMUSIC CONTROLLED BY
TEMPERATURETEMPERATURE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
4x PIB wire, T-shaped
4x PIB wire, angled, with socket
2x PIB wire, angled
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB NTC resistor
1x Earphones
1x PIB capacitor 0.1 µF
1x PIB capacitor 1 µF
1x PIB wire with jack bush
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 7.1EOS 7.1

6V

~

PRINCIPLE OF APRINCIPLE OF A
RESONANT CIRCUITRESONANT CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x Earphones
1x PIB capacitor 0.1 µF
1x PIB wire with jack bush
1x PIB Si diode
1x PIB for coil 2x 800 turns
1x Coil with 2x 800 turns, red
1x Iron core solid

Additionally required:
1x Voltage supply
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EOS 7.1.1EOS 7.1.1

FG 4V 

Sinus

100..1000 Hz

10V ~

10mA ~

PARALLEL RESONANT CIRCUITPARALLEL RESONANT CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 100 Ohm
1x PIB capacitor 100 µF
1x PIB for coil 2x 800 turns
1x Coil with 2x 800 turns, red
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
2x Meter
1x Function generator
1x Voltage supply
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EOS 7.1.2EOS 7.1.2

FG 4V 

Sinus

100..1000 Hz

10V ~

30mA ~

ACCEPTOR CIRCUITACCEPTOR CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
2x PIB connector
1x PIB wire, straight, with socket
2x PIB wire, angled, with socket
1x PIB wire, interrupted, with sockets
1x PIB resistor 100 Ohm
1x PIB capacitor 1 µF
1x PIB for coil 800 turns
1x Coil with 800 turns, blue
1x Iron core, U- and I-shaped core with clamp strap

Additionally required:
2x Meter
1x Function generator
1x Voltage supply
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EOS 7.2EOS 7.2

5V =

+ 

- 
1V =

CONTINUOUS OSCILLATIONCONTINUOUS OSCILLATION

Required Kit:
P9901-4D�Electricity�1
P9901-4F�Electronics�supplement
P9902-5P�Electromagnetism

Material:
1x�Plug-in�panel
2x�Connecting�lead,�black
1x�Connecting�lead,�red
1x�Connecting�lead,�blue
2x�PIB�connector
5x�PIB�wire,�straight
5x�PIB�wire,�T-shaped
4x�PIB�wire,�angled,�with�socket
2x�PIB�wire,�angled
1x�PIB�lamp�socket�E10
1x�Light�bulb�10V/50mA
1x�PIB�resistor�10�kOhm
1x�PIB�rheostat�10�kOhm
1x�Earphones
1x�PIB�capacitor�100�µF
1x�PIB�transistor�NPN,�base�left
1x�PIB�wire�with�jack�bush

1x�PIB�for�coil�800�turns
1x�PIB�for�coil�2x�800�turns
1x�Coil�with�800�turns,�blue
1x�Coil�with�2x�800�turns,�red
1x�Iron�core,�U-�and�I-shaped�core�with�clamp�strap

Additionally�required:
1x�Meter
1x�Voltage�supply
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EOS 7.3EOS 7.3

5V =

+ 

- 

LC MUSICLC MUSIC

Required Kit:
P9901-4D�Electricity�1
P9901-4F�Electronics�supplement
P9902-5P�Electromagnetism

Material:
1x�Plug-in�panel
2x�Connecting�lead,�black
1x�Connecting�lead,�red
1x�Connecting�lead,�blue
2x�PIB�connector
5x�PIB�wire,�straight
5x�PIB�wire,�T-shaped
4x�PIB�wire,�angled,�with�socket
2x�PIB�wire,�angled
1x�PIB�lamp�socket�E10
1x�Light�bulb�10V/50mA
1x�PIB�resistor�10�kOhm
1x�PIB�rheostat�10�kOhm
1x�Earphones
1x�PIB�capacitor�0.1�µF
1x�PIB�capacitor�1�µF
1x�PIB�transistor�NPN,�base�left
1x�PIB�wire�with�jack�bush

1x�PIB�for�coil�800�turns
1x�PIB�for�coil�2x�800�turns
1x�Coil�with�800�turns,�blue
1x�Coil�with�2x�800�turns,�red
1x�Iron�core,�U-�and�I-shaped�core�with�clamp�strap

Additionally�required:
1x�Meter
1x�Voltage�supply
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EOS 8.1EOS 8.1

8V =

+ 

- 

THE RESISTANCE INTHE RESISTANCE IN
THE HUMAN BODYTHE HUMAN BODY

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Conencting lead, blue
2x PIB connector
7x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled with socket
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
2x PIB lamp socket E10
2x Light bulb 10V/50mA
2x Crocodile clip with plug 
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additonally required:
1x Voltage supply
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EOS 8.1.1EOS 8.1.1

8V =

+ 

- 

30mA =

10V =

A TRANSISTOR STEP CONTROLSA TRANSISTOR STEP CONTROLS
A SECOND STEPA SECOND STEP

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Conencting lead, blue
3x PIB connector
7x PIB wire, straight
1x PIB wire, straight, with socket
4x PIB wire, T-shaped
1x PIB wire, T-shaped, with socket
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
2x Crocodile clip with plug

1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
2x Meter
1x Voltage supply
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EOS 8.1.2EOS 8.1.2

8V =

+ 

- 

10 V=

30 mA=

ALARM ON HEATING FAILUREALARM ON HEATING FAILURE

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Conencting lead, blue
3x PIB connector
7x PIB wire, straight
1x PIB wire, straight, with socket
4x PIB wire, T-shaped
1x PIB wire, T-shaped, with socket
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB PTC resistor
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
2x Meter
1x Voltage supply
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EOS 8.2EOS 8.2

8V =

+ 

- 

AUTOMATIC LEVEL MEASUREMENTAUTOMATIC LEVEL MEASUREMENT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
7x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 500 Ohm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
2x Crocodile clip with plug
1x PIB Buzzer
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Beaker
1x Voltage supply
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EOS 8.3EOS 8.3

8V =

+ 

- 

LIE DETECTORLIE DETECTOR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
5x PIB wire, straight
2x PIB wire, T-shaped
2x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 1 kOhm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
2x Crocodile clip with plug
1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
1x Voltage supply
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EOS 8.4EOS 8.4

8..10V =

+ 

- 

MICROPHONE AMPLIFIERMICROPHONE AMPLIFIER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
5x PIB wire, T-shaped
2x PIB wire, angled
1x PIB wire, interrupted, with sockets
1x PIB resistor 500 Ohm
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 47 kOhm
1x Earphones
1x PIB capacitor 1 µF
1x PIB wire with jack bush
1x PIB transistor NPN, base left
1x MBC microphone

Additionally required:
1x Voltage supply
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EOS 8.5EOS 8.5

12V =

+ 

- 

1 V=

10 V=

SUM AND DIFFERENCE AMPLIFIERSUM AND DIFFERENCE AMPLIFIER

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
2x PIB wire, straight
1x PIB wire, T-shaped
4x PIB wire, angledm with socket
1x PIB resistor 100 Ohm
2x PIB lamp socket E10
2x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB potentiometer 47 kOhm
1x PIB transistor NPN, base left
1x PIB transistor NPN, base right

Additionally required:
2x Meter
1x Voltage supply
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EOS 8.6EOS 8.6

10V =

+ 

- 

A MOTOR ARMATURE SIGNALSA MOTOR ARMATURE SIGNALS
ITS POSITIONITS POSITION

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism
P9110-5M Magnetism

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
3x PIB wire, straight
3x PIB wire, T-shaped
2x PIB wire, angled
1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor NPN, base left
1x Iron core solid
1x PIB for coil with 2x 800 turns
1x Coil with 2x 800 turns, red
2x Bar magnet
1x Plug-in pin with needle
1x Insulating block with socket
1x Bearing bush

Additionally required:
1x Voltage supply
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EOS 8.7EOS 8.7

10V =

+ 

- 

DIRECT CURRENT MOTORDIRECT CURRENT MOTOR
WITHOUT COMMUTATORWITHOUT COMMUTATOR

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
6x PIB wire, straight
1x PIB wire, straight, with scoket
3x PIB wire, T-shaped
3x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB resistor 10 kOhm
1x PIB rheostat 10 kOhm
1x PIB transistor NPN, base left

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism
P9110-5M Magnetism

1x Iron core solid
1x PIB for coil with 800 turns
1x PIB for coil with 2x 800 turns
1x Coil with 800 turns, blue
1x Coil with 2x 800 turns, red
2x Bar magnet
1x Plug-in pin with needle
1x Insulating block with socket
1x Bearing bush

Additionally required:
1x Voltage supply
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EOS 9.1EOS 9.1

10V =

+ 

- 

LOGICAL ANDLOGICAL AND

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
2x PIB wire, angled
2x PIB switch ON/OFF
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB pushbutton

Additionally required:
1x Voltage supply
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EOS 9.2EOS 9.2

10V =

+ 

- 

LOGICAL ORLOGICAL OR

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement
P9902-5P Electromagnetism

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
2x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB switch ON/OFF
1x PIB lamp socket E10
1x Light bulb 10V/50mA
1x PIB pushbutton

Additionally required:
1x Voltage supply
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EOS 9.3EOS 9.3

10V =

+ 

- 

LOGICAL NOTLOGICAL NOT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
1x Connecting lead, red
1x Connecting lead, blue
2x PIB connector
1x PIB wire, straight
2x PIB wire, T-shaped
1x PIB wire, angled, with socket
2x PIB wire, angled
1x PIB switch ON/OFF
1x PIB resistor 100 Ohm
1x PIB lamp socket E10
1x Light bulb 10V/50mA

Additionally required:
1x Voltage supply
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EOS 9.4EOS 9.4

10V =

+ 

- 

10V =

AND CIRCUITAND CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
4x PIB connector
2x PIB wire, straight
3x PIB wire, straight, with socket
1x PIB wire, T-shaped, with socket
2x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB LED red or Si diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 9.5EOS 9.5

10V =

+ 

- 

10V =

OR CIRCUITOR CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
1x Connecting lead, red
1x Connecting lead, blue
4x PIB connector
1x PIB wire, straight
2x PIB wire, straight, with socket
1x PIB wire, T-shaped, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB resistor 1 kOhm
2x PIB LED red or Si diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 9.6EOS 9.6

10V =

+ 

- 
20V =

NOT CIRCUITNOT CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
3x PIB connector
5x PIB wire, straight
1x PIB wire, straight, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB resistor 500 Ohm
1x PIB resistor 10 kOhm
1x PIB transistor NPN, base left

Additionally required:
1x Meter
1x Voltage supply
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EOS 9.7EOS 9.7

10V =

+ 

- 

10V =

NAND CIRCUITNAND CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
4x PIB connector
5x PIB wire, straight
1x PIB wire, straight, with socket
2x PIB wire, T-shaped
1x PIB wire, T-shaped, with socket
1x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB resistor 500 Ohm
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB transistor NPN, base left
2x PIB LED red or Si diode

Additionally required:
1x Meter
1x Voltage supply
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EOS 9.8EOS 9.8

10V =

+ 

- 

10V =

NOR CIRCUITNOR CIRCUIT

Required Kit:
P9901-4D Electricity 1
P9901-4F Electronics supplement

Material:
1x Plug-in panel
2x Connecting lead, black
2x Connecting lead, red
2x Connecting lead, blue
3x PIB connector
5x PIB wire, straight
3x PIB wire, straight, with socket
1x PIB wire, T-shaped
1x PIB wire, T-shaped, with socket
3x PIB wire, angled, with socket
1x PIB wire, angled
1x PIB resistor 500 Ohm
1x PIB resistor 1 kOhm
1x PIB resistor 10 kOhm
1x PIB transistor NPN, base left
2x PIB LED red or Si diode

Additionally required:
1x Meter
1x Voltage supply
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