
Classical Mechanics
Lab 6

The Simple Pendulum
Week 7

Lana Sheridan

De Anza College

Feb 17, 2016



Overview

• Equipment

• Procedure for gathering data

• Data analysis



Purpose of the Lab

To investigate the behavior of a simple pendulum and gain
familiarity with oscillations and simple harmonic motion.

You will explore the effect of changing the length, `, of the
pendulum string on the time period of the oscillation, T .

You will also investigate the effect of changing the mass, and the
amplitude of the swing.



Theory

You will need to derive an expression relating T to `.

Fortunately, you have just seen how to do that.

Write up the derivation neatly and clearly in your lab book.



Pendulum Arrangement

You will suspend a mass on a long string from a pair of rods.
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10. SIMPLE HARMONIC MOTION (NO AIR TRACK) 

Equipment List:C An ample supply of string and scissors to cut it.C Hanger and weight setsC Photogate timersC Connecting rod assemblies to form an "L" shape over the lab bench

Introduction: 
In this lab a simple pendulum is investigated in terms of its periodic motion. The

parameters involved are the length of the pendulum, l, the period of one oscillation, T, and the
mass of the "bob", m.  These three parameters are related by an equation derived from Newton's
laws.

Theory:
 Derive the simple pendulum equation that relates the period of one oscillation to the
length of the string. Make the necessary approximations. Examine the theoretical dependence of
the period on the mass of the bob, on the length of the string, and on the amplitude of the
swing, 2.

Procedure:

1. Construct the apparatus approximately as
shown to the right. All that matters is that you
get something that does not "sway" as the bob
moves back and forth; you need a stable
platform.

2. With one and only mass, measure the
dependence of the length of the string on the
period of the motion. This means you must
take several runs (the more the better) with a
single length of string, then change the length
and perform some more runs. Take data for at
least five different lengths. The vertical rod should slot into one of the metal holes on your lab

bench. Join the rods with an angle clamp.



Pendulum Arrangement



Pendulum Arrangement



Analysis

You will plot two graphs using a computer:

1 Period, T , on the vertical axis, versus Length, ` on the
horizontal axis. Should yield a square root, non-linear curve.

2 plot the same data with different axes. Choose axes that give
a straight line whose slope is equal to g

Compare the slope of the second graph to g .



Analysis

Experiment a little bit with changing the amplitude of the swing
and the mass on of the bob.

What effect does that have?




