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Experiment No. [kZ)) Using the Transistor as a Switch
(Water Sensor)

100K NZ7LED
+
220Q =
Transistor —_13V

Water
Sensor

1. 'The student will set up a switching circuit using a transistor and water
sensor.

* EB3 Board * Transistor * Connection Wire * LED
* Voltage Source (PSB Board) * Resistor 220Q0 * Resistor 100KQ
« DMM ¢ Test Tube » Water Sensor
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Procedure and Conclusions:

. Use EB3 Board to set up a circuit by inserting the transistor at (F) in a

way that the collector will be towards point (7), a resistor 220Q) at the pair
(D), a variable resistor 10KQ at the pair (A), water sensor at the pair (C),
LED at the pair (E) in a way that its positive terminal will be towards the
point (7).

. Connect (3 volt) from PSB Board to the pair (B) using a connection wire in

a way that the positive terminal (red wire) will be towards the point (2), see

if the LED emits light.

. Turn the selection dial of the DMM to DCV mode (range 20 V), insert the

probes at the points (4) and (6) to measure the voltage difference between

the base and the emitter of the transistor.




. Fill the test tube with a tap water, immerse the water sensor probes inside
the water, see what happens to the LED, and record the Voltmeter reading.
The voltage difference between the base and the emitter of transistor
becomes ........ volt.

. Take the water sensor probes off the water and see what happens to the
LED.

When you take the water sensor probes out of the water the LED
... continues / stops ... emitting light.

In the above circuit, the transistor turns ON when the water sensor probes
... immersed in / took off ... the water, since the resistance between the
probes is ... large / small ..., and hence the voltage difference between the
base and the emitter is .... less / greater ... than the forward-bias voltage of

a transistor.

Notes:

* 'The transistor is off when there’s no bias voltage
or when the bias voltage is less than 0.7 V. The
switch is on when the base is saturated so that

collector current can flow without restriction.

e * Both the NPN & PNP type bipolar transistors

’ can be made to operate as “ON/OFF” type solid
state switches.

 Transistor as a Switch is used to operate relays,

motors, lamps and other such loads.
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