
Date: ___________________________ 

SPH3U: Unit 2 - Forces 

The Gravitational Field Intensity 

Purpose: To determine the field intensity of the Earth in Guelph.  

Materials: Newton Spring scales, hanging masses,  

Procedure: 

1. Hang various hooked masses from the Newton Spring scales and record both the mass and 

gravitational force in Table 1 below. 

Table 1: Collected data of gravitational forces acting on hanging masses.  

 Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 

Mass (kg)      

Force (N) [Down]      

2. Using the data from Table 1, produce a graph of the gravitational force (�⃗�𝑔) acting on each mass. 

The independent variable (x – axis) in this analysis will be the hanging masses.  

 

 

 

3. Calculate the slope of the line of best fit.  (include units) 

  



SPH3U: Unit 2- Forces 

This slope is referred to as the gravitational field intensity (symbolized by �⃗�) i.e.  �⃗� = ____________   

The fact that this ratio is nearly constant near the surface of the earth means that for any object with mass 

m the force of gravity acting on it is given by 

 

If the force of gravity is the only force acting on an object, then 

 

 

 

 

 

 

We see that the gravitational field intensity is equal in magnitude to the acceleration due to gravity!   

 

The gravitational field intensity for a particular astronomical object (planet, star etc.) depends on  

The mass of the object The distance you are from the center of the object 

Because… 

 

 

 

Because… 

 

In physics we define weight as the force of gravity acting on an object thus weight is measured in Newtons 

Sample problems 

1. Compare the force of gravity on a 72 kg astronaut on the earth to the force of gravity acting on them on 

the moon. (gmoon= 1/6th gearth) 

 

2. A 5.0 kg brick is dropped. Ignoring air resistance, what is the acceleration of the brick? 

 
 

3. What is the acceleration due to gravity on planet X if a 37 kg alien (living on planet X) experiences a 

gravitational force of 111 N 

 
 

4. A toy rocket with a mass of 1.8 kg is accelerating upwards at a rate of 3.5 m/s2. What is the upwards 

force acting on the rocket? 

 

 


