Indian Institute of Information Technology, Allahabad

Electronics and Communication Engineering Department

Course Name: Radar & Satellite Communication

Experiment No. 5

Aim :- To find out the Time period and frequency of a moving Pendulum
for different lengths.
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TIME PERIOD OF PENDULUM
OBJECTIVE:

To find out the Time period and frequency of a moving Pendulum for different
lengths.

EQUIPMENT REQUIRED:

Doppler Radar, PC with multimedia, Pendulum

Procedure:

(f As you have already learnt that Time Period;
Sk 2pi. (I/g)*1/2 where | is length of pe
meaning time period of pendulu

oscillations.

2. When bob of pendulum move
microwave signal.

3. The received wave front fro ent in phase for
the two cases- first, wh second, when
bob is receding away . ' wever be unable to

distinguish the two
4. Connect the Dop
is usually pink i
amplitude. Se

9. Replace the'metallic bob with different objects and analyse their signatures.
Do bigger objects results in more signal amplitude. Do metallic objects
result in more signal amplitude? Why does even non-metallic objects reflect
microwaves? '

10. Compare the results to the theoretical time periods. Analyse the sources of

errors in measurements. If under doubt, use a conventional oscilloscope
for measurements.
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Pendulum signature capturedising radar with 0.5
of 20,000ms. :

7o

Bisplay is stored using hold button and time base is changed to 100ms/div for
zooming in.




M RADAR TRAINING LAB

Doppler radar screen dump for pendulum motion. The time base setting is 0.1
second/div. Since the radar will respond to both to and fro movements the time

taken for one oscillation is say 5 graticule. The length of pendulum was 25 cm.
The theoretical time period was 1.0 seconds.

Result:

Doppler radar can be useful in determining the time period of oscillations.
Movement of the reflecting object parallel to the radar results in more Doppler
signature. From the signature the instance can be located when the pendulum
stops for a moment at its highest point or when it crosses the radar. Thus the time
period of the pendulum can be calculated. Non-metallic objects reflect due to
difference in dielectric constants of media at air & di e
pendulum bobs result in more reflected signal amplitudé
radar cross section to incoming microwaves. Using @
for pendulum results in similar radar crqss—section Of
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