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Document 2 : value of the intensity "g" of the gravity field  
 

• The gravity field is the attractive field felt by 
any material body close to the Earth or to 
another planet. It is generally more simply 
called gravity. The intensity of this 
acceleration field is approximately from 9,78 
to 9,83 m/s2 on the Earth’s surface at zero 
altitude. 
 

• Why such a gap according to the geographical 
areas ? It is necessary to take into account the 
fact that the Earth is not a sphere but a 
"potatoid" flattened on the poles. The Earth’s 
radius is bigger at the latitude of the equator 
than at the latitudes of poles and thus “g” 
decreases when the latitude  φ increases. 

 g  9,780327  [ 1 +  ( 5,3024  10-3 sin² φ ) ]  



Document 2 : functioning of the simple pendulum 

• In physics, the simple pendulum is a punctual mass 
fixed at the end of a unstretchable cable with a 
mass and oscillating under the influence of gravity. 
It is the model of the simplest pendulum. 

•  Under the influence of its weight, when the 
pendulum is pushed aside from a small angle (30 °) 
from its equilibrium position (vertical line), the 
material point of mass "m" moves on a circular arc. 
The period of the oscillations (time of a round trip) 
is constant if we neglect the frictions of the air. 

 
http://lewebpedagogique.com/physique/files/pendul

e-simple.swf 
 

http://lewebpedagogique.com/physique/files/pendule-simple.swf
http://lewebpedagogique.com/physique/files/pendule-simple.swf
http://lewebpedagogique.com/physique/files/pendule-simple.swf
http://lewebpedagogique.com/physique/files/pendule-simple.swf


WORK TO DO BY THE STUDENTS 

 
1. Analysis of the problem and the presentation of an 
experimental protocol 
Propose an operating protocol allowing to determine the good 
expression of the period of oscillation of a simple pendulum 

2. Achievement of the protocol allowing to determine the 
expression of the period of the simple pendulum.  
 

Justify carefully your answer. 



In books or on the Internet, search the expression of the period "T"  of the 
oscillations of a simple pendulum :  

3. A measure of "g" 

Show that the expression of "g" according to the other variables is :  

Measure the period of a 0,60 m-long pendulum  (l = 0,60 m) using a mass of 100 g (m = 
100 g). 
Infer a value of the intensity of gravity on the Earth’s surface. 
                      T =………………   g  =   ……………………… 

4. Take a critical look at the results. 

m : weight of the pendulum in kg ;  l : lenght of the pendulum in metres   





Theoretical results 

Latitude   Value de g 

Jurançon 43°18' 43,30 9,8009477 

Gräz 47°04' 47,07 9,7804775 

Cordoba 37°52' 37,87 9,7818267 

Zäbrze 50°19' 50,32 9,7804810 

Zonguldak 41°27' 41,45 9,7973117 

Lidkoping 58°30' 58,50 9,8250322 

Roman 46°55' 46,92 9,7824531 

Cheltenham 51°54' 51,90 9,8319759 

Montalbano Janico 40°23' 40,38 9,7905770 



Results of the first experiments 

Longueur l (m) 0,573 0,51 0,573 0,575 

Durée t(s) 30,83 29,79 29,79 60,56 

Nombre 
d'oscillations 

20 20 20 40 

Période T(s) 1,5415 1,4895 1,4895 1,514 

Valeur de g 9,519789 9,075047 10,196083 9,903206 



Reviews of the results 

• Not enough precision to measure the length of 
the pendulum 

• Not enough precision to measure the period 
(with chronometer) 

• Other sources of error : altitude, air friction, 
rotation of the Earth 

 
Main recommendation : do several measures and 
after calculate the average of the values of "g" 



1. Measures with a chronometer 
Students’ results 
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Average 

g = 9,826 m/s2 

Standard deviation 

0,588 



2. Measures by using a video and the 
software VirtualDub 

Result 

m = 50 g l = 58,5 cm 

T = 1,534 s 

g = 9,814 m/s2 



3. Measures by using a computer 

m = 50 g l = 27,4 cm 
T = 1,05 s 

g = 9,811 m/s2 


