I. MEASUREMENT

1. Object: To familiarize the student with some basic measuring instruments.

2. Apparatus: Stopwatch, Timer-vibrator, paper tape, stroboscope, meter stick, vernier calipers and micrometer calipers.

3. Experiment:
A. Time measurements:

Stopwatch. Use the stopwatch to measure your heart rate. Record the value on the black board, and when the rates of all students are recorded calculate the mean rate, the average deviation and standard deviation.

Vibrator. Anything that performs steady oscillatory motion can be used as a clock. The time for one oscillation is a natural unit for making measurements. We shall call this unit a “tick”. If one wants to know how long is this natural unit of time is compared to a second then “Calibration has to be performed using a absolute standard such as a stop watch. 


To calibrate the vibrator we must find how much time it takes for one oscillation. Since this time is short we must measure the time for many vibrations. The vibrator is built as to print a dot on a paper tape every vibration. Your instructor will show you how. Cut a piece of tape approximately one to two meters long and pass it under the carbon paper. Start the vibrator and pull the tape at a uniform rate for about 5 seconds. The time of movement of the tape should be measured with the stopwatch. 

Count the number of dot, which is the number of oscillations and calculate the length of your “tick” in seconds. Repeat several times.

Stroboscope. Your instructor will use a stroboscope to measure the time for an oscillation of your vibrator.

B. Distance measurements:

Meter stick.  Use the meter stick to measure the length of your table. Calculate the area and estimates the uncertainties.

Verniers Calipers. Use the verniers calipers to measure the inner and outer diameters of the provided tubes. The instructor will help you.

Micrometer calipers. Use the micrometer calipers to measure the diameters of the provided wires.

C. Mass and density:

The density of a substance is defined as:
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where m is the mass of the object and V its volume. The instructor will show you how to use the balance to determine the mass of the object.

Steel balls: The volume of a sphere is given by,
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where d is the diameter of the sphere and,
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Measure the mass and diameters of three steel balls. Plot m against d3. The resulting graph is a straight line. Calculate  from the slope of this line.
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