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ABSTRACT 

 

The aim of the study was to analyze errors due to the angle of oscillation, air resistance and the number of 

oscillations in a pendulum bob gravity experiment. Most students at secondary school level have been 

asking physics teachers how errors arise due to the angle of oscillation, air resistance and the number of 

oscillations during the determination of acceleration due to gravity using a pendulum bob but no clear 

explanation and demonstration has always been done by the teachers, this has resulted into continuous 

failure in the examinations, some of these students have escaped their way and have now become 

teachers, lecturers and they are still explaining wrong facts. The research has been conducted successfully 

on determining the errors that normally arose due to air resistance, number of oscillations and angle of 

oscillations in secondary schools when performing pendulum bob experiments. This has been a very big 

problem which has resulted into many people failing. However, in this research many things have been 

discovered and the following recommendations have been put forth to the people who will be performing 

pendulum bob experiments; Experiments should be performed in a closed room to avoid air resistance, 

Small values of the number of oscillations for accuracy must be put into consideration and experiments 

should be performed at small angles to avoid errors due air resistance. 
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CHAPTER ONE: INTRODUCTION 

1.1 Introduction 

This research is designed with a practical representation which will give more evidence on the 

errors made due to the angle of oscillation, air resistance and the number of oscillations during the 

determination of acceleration due to gravity using a pendulum bob. It’s intended to evidence the 

background, problem statement, aim, objectives, justification and the scope of the study. 

 

The acceleration due to gravity is the acceleration of a body due to the influence of the pull of 

gravity. It is usually donated by “g”.  Acceleration due to gravity is the constant acceleration of a 

freely falling body. The determination of the local acceleration due to gravity is one of the oldest 

experiments performed in physics. Galileo was the first person to find that all objects experience 

uniform acceleration regardless of their masses. This finding was of great importance since it was 

used to refute a commonly accepted perception namely that heavier object fall faster than lighter 

ones. Even today determining the local value of „g‟ is important since it can be used to get indirect 

measurement on the local geological conditions under the surface soil (Galileo, 1939). This can 

be done because the greatest contribution to the acceleration of a falling object comes from the 

matter closest to the object. In particular, the local acceleration depends on the density of this 

region. Therefore, a measure of the acceleration due to gravity can be given an average density for 

the crust in the area, and this in turn can be used to determine subterranean composition in a 

manner. Thus to determine the acceleration due to gravity experimentally is very important since 

acceleration due to gravity have diverging values. They are caused by the varying densities of 

subsurface rocks, location on the surface (such as your latitude) and the elevation (which is the 

distance from the Centre of the earth). The value of acceleration due to gravity (g) can be 

determined using different methods namely simple pendulum, free fall, reversible pendulum etc.  

Moreover, the acceleration due to gravity has an effect on many physical quantities. This includes 

kinematics (motion under free fall and projectile motion), newton’s law of gravitation (density of 

the earth and weight of a body), atmospheric pressure, escape velocity and potential energy of 

system etc. however the acceleration due to gravity is not constant everywhere on the surface of 

the earth, i.e. it varies from place to place due to the following reason; the rotation, shape and the 

density of the earth, the variation in latitudes and altitude.  
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