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Physics Investigation 7 Task Sheet

Observation
A girl is amazed by the ability of an infrared camera to see objects in dark.

Problem
Why do objects emit infrared radiations of different intensities?

Hypothesis

  
Aim

Principle
Infrared radiation is emitted by almost all 'hot or warm' objects below several hundred
degree Celsius. It is invisible to the naked eyes and can be referred to as thermal
radiation. With an infrared detector, the amount of infrared radiation emitted from an
object can be detected.
Since all other objects in the room also emit infrared, the infrared irradiance
sensormeter should be calibrated to "cancel" the background infrared.
In this investigation, the following variables are involved :

independent variables - ____________________
dependent variable - ____________________

Equipment and materials
l desktop computer x 1
l datalogging interface x 1
l infrared sensormeter x 1
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l temperature sensormeter x 1
l power supply x 1
l immersion heater x 1
l brass block x 1
l copper block x 1
l beaker of ice water x 1

Set-ups
Experiment a Experiment b

Procedure
Experiment a
1. Prepare a beaker of ice water;
2. Put the infrared sensormeter just above the beaker and put the temperature probe

into the beaker as shown in the photo;
3. Set up the computer and the interface;
4. Open the Datadisc 32 programme and start recording the data;
5. Plot a graph of IR irradiance against temperature.

Experiment b
1. Obtain a 1kg copper block with two holes. Put an immersion heater and a

temperature sersormeter into the holes of the metal block;
2. Put an infrared sensormeter at a fixed distance away from the metal block as

shown in the photo above;
3. Set up the computer and the interface;
4. Switch on the immersion heater and start recording;
5. Plot a graph of IR irradiance against temperature for copper;
6. Repeat steps 2 to 5 by replacing the copper block with a 1kg brass block;
7. Compare the amount of IR emitted by the two blocks.
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Precautions
Experiment a
1. Put the IR irradiance sensormeter above the water surface to avoid the IR from

the glass wall of the beaker affecting the results;
2. After the set-up is ready, press the zero adjustment button on the IR irradiance

sensor to correct for background IR;
3. Do not walk close to the set-up as human body will also emit IR.
Experiment b
1. The IR irradiance sensor should be at the same distances from the two metal

blocks;
2. Fix the positions of the infrared sensormeters, using Blu Tack
3. The two metal blocks are heated to a very high temperature. Do the experiment on

a fireproof mat and do not touch the two metal blocks immediately after the
experiment;

4. The immersion heaters need some time to warm up. Wait a few minutes before
starting the recording;

5. After the set-up is ready, press the zero adjustment button on the IR irradiance
sensor to correct for background IR;

6. Do not walk close to the set-up as the human body will also emit IR.

Results

Interpretation

Possible errors

Improvement

Conclusion


