Lab Exercise 1

Honors Physics – P221

Alex R. Dzierba
Goal

The goal of this experiment is to measure the acceleration due to gravity at the Earth’s surface. You will learn some basic techniques of making measurements, taking data and analyzing data.  You will also start becoming familiar with IGOR – the scientific spreadsheet. 

Overview

A simple pendulum consists of a mass (a bob) that is attached to one end of a string with the other end fixed.  The bob swings in a plane under the influence of gravity.  We assume that the mass of the string is negligible compared to the mass of the bob.   

[image: image1.wmf]
Suppose the pendulum is held at rest so that the string makes angle 
[image: image2.wmf] with respect to the vertical.  After being released the pendulum will swing through an arc such that the string makes reaches and angle 
[image: image3.wmf] on the other side of the vertical and then returns to its original starting point.  We call the complete trip a cycle and the time for one complete cycle is called the period (T).  If the length of the string is L and the acceleration of gravity is g, the period is given by:
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Notice that the mass of the bob does not enter into the equation for the period.  We will eventually derive this expression and the derivation assumes that the angle the string makes with the vertical is always small so that 
[image: image5.wmf].  Under this assumption the period is independent of the maximum angle (amplitude) making a pendulum a useful timing device.  If the length is expressed in meters and g in meters per second-squared, the period is given in seconds.

One could use the above expression to make a measurement of g, the gravitational acceleration near the surface of the Earth.  In this exercise we will do precisely that. The value of g is given by:
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where G is the universal gravitational constant (applies throughout the universe), M is the mass of the Earth and R is the radius of the Earth.  It is neat that you can arrive a g by using something as uncomplicated and unassuming as a simple pendulum.

My Data

I used a string attached to a block and a stopwatch to make the following measurements:

	Length (in)
	Elapse Time (sec)
	Cycles

	28
	15
	10

	49
	22.9
	10

	64.5
	13.12
	5

	82.5
	14.7
	5

	86
	15.18
	5


I hung a block of wood attached to a string from the ceiling and varied the length of the string.  For each length I measured the time it took the pendulum to swing through N cycles where N was 5 or 10.  In each case I made several measurements of the time and the entries shown in the above table show the average total times.  I then express the length of the pendulum in meters and compute the period which is the elapsed time divided by the number of cycles:

	Length (m)
	Period (sec)

	0.711201
	1.5

	1.2446
	2.29

	1.6383
	2.624

	2.0955
	2.94

	2.1844
	3.036


Plotting the Data

I used IGOR to plot this data.  In a separate note we’ll walk you through the steps.  
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